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ABSTRACT

This study examines the co-movement phenomenon in Taiwan’s stock markets. We investigate this
phenomenon both before and after the inclusion and exclusion of component stocks from the Taiwan 50 or
Taiwan 100 indices in terms of changes in component stock returns and turnover co-movement
relationships. In addition to providing a sample analysis, this study explores consistency in changes to co-
movement relationships owing to market status (bull or bear) or investor sentiment (overly optimistic,
optimistic, pessimistic, and overly pessimistic). The empirical results reflect the stocks’ returns or turnover.
For example, apart from periods of overly pessimistic sentiment, including and excluding components in
the Taiwan 100 or Taiwan 50 indices generally reveals a strengthened co-movement relationship with the
new group and a weakened link with the original group, regardless of a bull or bear market. The result is
consistent with Boyer’s (2011) label argument on co-movement. However, a subtler perspective reveals a
rather insignificant change in the co-movement relationship for stock returns as components move from the
Taiwan 50 to the Taiwan 100 index.
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INTRODUCTION

the same direction in terms of returns or turnover. In other words, when assets have the same

style and are classified to be the same label, we can expect their returns to change in line with
similar trends. Therefore, according to Boyer’s (2011) argument, labels induce excess covariation in returns
through the trading activity of investors, who allocate capital across styles delineated by these labels. Many
theoretical and empirical studies examine the co-movement phenomenon in financial markets. According
to conventional finance theory, the fundamentals of securities or the market’s macroeconomics primarily
cause this co-movement. However, according to the efficient market hypothesis, the price of a financial
asset reflects all publicly available or hidden “insider” information relevant to its value without human
behavioral influence, such as optimistic or pessimistic sentiment. Further, the excess returns of the capital
asset pricing model (CAPM) reflects stocks’ systematic risk, which also indicates both strong or weak
correlations between securities and the market. However, several studies on behavioral finance find that the
fundamentals do not completely explain the co-movement phenomenon (For example, the Siamese Twins
co-movement noted by Froot and Dabora (1999); research by Barberis, Shleifer, and Wurgler (2005) and
Boyer (2011); Claessens and Yafeh’s (2012) finding of index co-movement; Pirinsky and Wang’s (2006)
study on regional HQ comovement; Muslu, Rebello, and Xu’s (2014) study on recommendation co-
movement by sell-side analysis; Kumar and Lee’s (2006) co-movement study of individual shareholders’

‘ ¢ l abel Co-movement” represents assets having the same label, which results in them moving in
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sentiment; and Kumar, Page, and Spalt’s (2016) research on co-movement and gambling motives). Jin and
Myers (2006) argue that co-movement that is not driven by fundamentals could indicate a company’s lack
of specific information.

Barberis, Shleifer and Wurgler (2005) argue that volatility in investor sentiment based on specific habitats
or categories could lead to non-fundamental co-movement. Kumar, Page, and Spalt (2016) study trading
with the intent to gamble, with a focus on lottery-type stocks, and reveal returns co-movement within this
stock category. Alternatively, Brockman, Liebenberg, and Schutte (2010) and Veldkamp (2006) find that
information plays an important role in co-movement. Muslu, Rebello, and Xu (2014) reveal evidence
implying that stock co-movement occurred during analysts’ forecast of earnings announcements.
Hochstotter, Meyer, Riordan, and Storkenmaier (2014) also discover that news could lead to stock co-
movement. However, Kumar and Lee (2006) demonstrate that high-ratio individuals’ trading and
sentiments could explain returns co-movements. However, neither macroeconomic news nor analysts’
earnings forecast revisions can explain such a phenomenon.

Barberis and Shleifer (2003) propose their labeling argument to explain non-fundamental co-movement,
stating that for the sake of simplicity, investors first categorize stocks in terms of their styles and then label
them. Investors then allocate their assets among different labels, after which the co-movement phenomenon
can occur (Labeling can simplify investment, as the investor will only need to reallocate assets among some
specified labels, which differs from style investing). Boyer (2011) finds that an economically insignificant
stock index could lead to co-movement in returns beyond its fundamentals. When a value stock is included
in a growth index, the stock return co-moves with the new growth index; however, it has less of a co-
movement relationship with the original category. The opposite occurs when a growth stock becomes a
value stock, in which the co-movement of the value index and return increases, and the correlation with
growth stocks decreases. Boyer (2011) confirms that this result could explain the labeling theory. Claessens
and Yafeh (2012) examine data from 40 developed and developing countries’ stock that is newly included
in the primary index, and find co-movement between the stock price and primary index, especially in those
stocks with a low systematic risk ().

Behavioral finance studies generally conclude that systematic psychological bias could significantly affect
pricing (Kahneman and Tversky, 1979, Armstrong and Fildes, 1984, Becker and Kuhn, 1984). The label
phenomenon is a psychological bias involving a representativeness heuristic, implying that the use of
experience serves as a reference for thinking, evaluating, and decision-making, to save time and improve
efficiency. Boussaidi (2013), Luo (2013), and Liu and Du (2016) study the representativeness heuristic; the
label effect is also a representativeness heuristic in that investors will make decisions using specific
experiences in uncertain situations. For example, a company’s past success could serve as its
“representativeness” to lead investors’ experience of good performance in the future. Reinforced by the
representativeness heuristic concept, investors tend to overreact to a company’s continuous outstanding
profit.

An exchange-traded fund (ETF) is a fund that passively tracks the performance of a benchmark index with
a specific style. An ETF’s component stock is not actively decided by the fund manager, but passively
determined by tracking the underlying index. Once the underlying index includes or excludes a proportion
of the constituent stocks, the ETF should also follow by adjusting the proportion of its portfolio. Essentially,
investors allocate their assets in ETF by tracking the performance of the index’s style. We label those ETFs
according to various styles. Therefore, by the various labels of ETF’s returns and turnover, we can trace
how the indices of those ETFs perform. Our study of label co-movement involves tracing how the indices
of various labeled ETFs perform. We use the reorganization of component stocks to investigate changes in
their ETF indices before and after the co-movement relationships with the original and new groups. The
Taiwan 50 (TWNS50) and Taiwan 100 (TM100) indices are types of ETFs that are excluded from the
TWNS50 and included in the TM100, or vice versa. The TWNS50 includes a combination of stocks of 50
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listed companies with the greatest market capitalization and highest stability. The TM100 further includes
the 51st to the 150th component stocks. Investors may consequently label companies differently for the
TWN50 and TM 100, resulting in a label switch in returns or turnover co-movement relationships with the
same group’s ETF index.

Prior studies generally investigate the co-movement phenomenon of individual stocks included or excluded
in the primary index. They rarely focus on the co-movement phenomenon switch with ETF. However, we
investigate the reorganized component ETF stock, and thus provide new evidence regarding label co-
movement. Stock liquidity and stability increases when the component stock is included in the TWNS50 and
excluded from the TM100, and alternatively, decreases when the component stock is excluded from the
TWNS50 and included in the TM100. Component reorganization also implies a label switch, from a good
label to a poor label, and vice versa. Our study’s economic implications of label co-movement differ slightly
from those of Boyer’s (2011); unlike us, the author has not addressed co-movement relationships with
turnover. This study also emphasizes market sentiment to determine any variations in changes to co-
movement relationships in stock returns and turnover under different market sentiments (overly optimistic,
optimistic, pessimistic, and overly pessimistic) and status (bull or bear market).

Our results indicate that component stocks switch from the TM100 to TWNS50 indices and vice versa.
However, except during the overly pessimistic period, including whole samples, market status (bull or bear
market), and pessimistic market sentiment, will have increased co-movement relationships in stock returns
and turnovers with the new group, and decreased links with the original group. This is broadly consistent
with Boyer’s (2011) labeling theory. However, the switch in a component stock from the TWNS50 to the
TM100 index indicates an insignificant co-movement relationship. It also indicates that investors would
recognize significant differences when component stocks switch to a better label category, weakening the
co-movement relationship with the original group and strengthening the new tie. Conversely, the opposite
switch would have no profound impact on recognition because the co-movement relationship exhibits no
apparent change.

This paper has five sections. The first section consists of the introduction. The second section includes a
literature review discussing various references to the label effect and co-movement phenomenon. The third
section describes the research method, hypothesis, research design model, sample, and operationally defines
the research variables. The fourth section provides an empirical analysis, and the final section concludes
and offers recommendations.

LITERATURE REVIEW

Barberis and Shleifer’s (2003) theoretical model first proposed the label effect. When an investor prefers a
specifically labeled stock, stock co-movement in the same style increases, and the relationship with the new
category strengthens. They infer that the label switch leads to a higher co-movement relationship with the
new label group. This study explores the label effect of a strengthening or weakening co-movement
relationship in the returns and turnover during the switching of an ETF component stock, as stock return
co-movement indicates significant covariance between the individual component stock and its
corresponding index. Early literature, such as that of Vijh (1994), discovers a significant increase in the 8
in evaluating the covariant relationships of individual and market returns for a component stock included
in the S&P 500 index. Wurgler and Zhuravskaya (2002) note similar results regarding the increase in co-
movement for component stocks included in the S&P 500 index.

Many studies explore the co-movement relationships between component stock and index in returns when

the component stock is included in the index, including those of Harris and Gurel (1986), Shleifer (1986),
Lynch and Mendenhall (1997), Kaul, Mehrotra, and Morck (2000), Greenwood and Sosner (2007), and
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Greenwood (2005). They find that the f and R2 (coefficients of determination) of both the component stock
and index increase with inclusion and decrease with exclusion.

Barberis, Shleifer, and Wurgler (2005) use Vijh’s (1994) research exploring the co-movement phenomenon
for component stock returns on the S&P 500 index from both the conventional and psychological
perspectives. The former refers to co-movement resulting from the spread of fundamentals, while the latter
emphasizes co-movement owing to investor sentiment. In addition, they divide the psychological
perspective into three views: category, habitat, and information diffusion. Barberis and Shleifer (2003)
propose the category view, which refers to the simplified investment strategy wherein investors prefer to
allocate their assets according to specifically labeled stock categories such as small-cap, value stocks, and
so on. The labeling factor in investors’ decision-making processes could affect a category’s stock price.
Essentially, when investors move their investment from one category to another, category stocks with the
same label convey the returns’ co-movement, regardless of the stock’s fundamentals. Barberis, Shleifer,
and Wurgler (2005) argue that as a component stock is included in the S&P 500 index, its  increases and
develops a co-movement relationship with the S&P 500 index, which its fundamentals cannot explain.

Boyer (2011) studies component stocks on the S&P/Barra index and uses the book-to-market (BM) ratio to
differentiate them as value and growth stocks, and reclassifies stock labels according to changes in their
BM ratios. Boyer’s research reveals a significant co-movement relationship among stocks of the same style.
Further, this switch from the original to new style results in a strong co-movement in stock returns and
turnover with the new style group, as well as a weaker link with the original. The S&P/Barra index could
serve as an important indicator for category stock, either “value” or “growth,” among which investors
allocate their assets. Therefore, Boyer (2011) argues that style investment generally implies investors’
psychological bias, causing significant co-movement in category stocks with the same BM value.

We explore the label co-movement of reorganized component stocks in the ETF. This differs from Boyer’s
(2011) work, which focuses on style label changes for value and growth stocks. We also investigate the
perceptions of component stocks with different labeling. The TWNS50 represents the best 50 component
stocks with liquidity and stability, followed by the TM100. The inclusion of component stock in the TWNS50
from the TM 100 implies an upgrade in its image, and vice versa for a downgrade. Additionally, prior studies
do not discuss turnover co-movement or label changes in accordance with market status, which our research
includes. Our study categorizes the sentiment for market status as overly optimistic, optimistic, pessimistic,
and overly pessimistic, to observe the differences not only in this relationship, but also in the bull or bear
market classification.

DATA AND METHODOLOGY
Data

Based on Barberis and Shleifer’s (2003) labeling theory, as well as Barberis, Shleifer, and Wurgler’s (2005)
and Boyer’s (2011) empirical analyses of index component stock co-movement, we hypothesize that the
co-movement phenomenon will also occur during the reorganization of component stocks in the TWNS50
and TM100 indices. Therefore, we utilize data for component stocks in the TWN50 and TM100 indices as
the research sample. The sample period is from January 1, 2006, to May 31, 2015, and contains about 2,332
daily observations.

The TWNS50 is an ETF with components that include a combination of stocks from the 50 listed companies
with the greatest market capitalization and the highest stability in Taiwan’s stock market. Similarly, the
TM100 includes the 51% to the 150™ component stocks. We use component stocks that move between the
TM100 and TWNS50, and vice versa, as our sample. We assume that before the switch from the original
group, the co-movement relationship would significantly decrease between the stock returns or turnover
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and the original ETF index (hereafter the “original” and “new” groups, respectively). Moreover, after the
switch to the new group, the co-movement relationship would significantly increase between stock returns
or turnover and the new ETF index. This data is sourced from the Taiwan Economic Journal (TEJ).

We base our analysis on Barberis and Shleifer (2003) and Boyer’s (2011) theory of label co-movement.
The TWNS0 ETF in Taiwan provides investors with a benchmark for large-cap companies. This index
measures the performance of large-cap companies, reflecting the distinctive top-50 firms by market
capitalization. The components of the TWNS50 generally have greater market capitalization, higher
liquidity, and stable returns characteristics in this market segment. The TM 100 is a mid-cap index of ETFs,
with medium-sized market capitalization, relatively unstable returns, and lower liquidity.

A label switch indicates that a component stock is included in the ETF and excluded from another ETF.
The study excludes 27 component stocks from the TM100 and includes them in the TWN50, while 28

component stocks switched in the opposite direction.

Variable Definition

We calculate the returns and turnover of the component stocks on the TWNS0 and TM100 weighted on
market capitalization to test for any change in the weighted returns and turnover co-movement relationship
of the component stock in the original or new group, before and after the adjustment.

To observe the changes in co-movement relationships, we further divide the research market status into bull
and bear periods, and market sentiments into optimistic, overly optimistic, pessimistic, and overly
pessimistic in accordance with the TAIEX options volatility index. According to Fabozzi and Francis’
(1979) market status classification, the TAIEX options volatility index increasing over a three-month period
serves as an indication of a bull market; conversely, a decrease over a three-month period indicates a bear
market. According to the TAIEX options volatility index, market sentiment is classified with the values of
under 15, 15-20, 21-40, and over 40 as thresholds for the 4 sentiments: overly optimistic, optimistic,
pessimistic, and overly pessimistic (Chen and Zhou, 2014).

Established in 1997, the TAIEX options volatility index applies the volatility index (VIX) methodology
from the Chicago Board Options Exchange (CBOE) to trading activity in Taiwan’s options market. This
accurately reflects the market’s current price volatility, which provides options traders with more
information to help them evaluate market conditions and make appropriate trading decisions. The VIX
utilizes S&P 100 index options prices to generate and imply volatility. This reflects the market’s
expectations of future market volatility to provide options traders with more information to plan their
trading and hedging strategies, and offer a more practical and balanced perspective on the market’s outlook.
Generally, while a higher VIX indicates that traders expect greater volatility in the equities market, a lower
VIX indicates that they expect lower volatility in the equities market. Serving as a reflection of the change
in investor sentiment, the index has long been known as the “investor fear gauge.”

Test of ETF Component Stock Returns’ Co-Movement

This study adopts Boyer’s (2011) method to test the average coefficients’ change in Equation (1). We
regress the component stock on the ETF index for the returns’ co-movements phenomenon before or after
the event date of inclusion and exclusion from the TWN50 and TM100.

Tit = Bio + BiwTwt + BimTmt + €it (D

In Equation (1),
;¢ - Daily log returns of the reorganized component stock
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Twr - Weighted daily log returns of the TWNS50 index
Tme - Weighted daily log returns of the TM 100 index

The event date is the day of exclusion and inclusion of the component stocks, either as the switch from the
TM100 to the TWNS5O0 or vice versa. We use Equation (1) to regress the individual component stocks on
the ETF index for the returns’ co-movement phenomenon before and after one-month to six-months to the
event day. Further, we test for the statistical significance of 8’s average change before and after one month
to six months to the event date using equations (2a) and (2b) as follows:

B n pst _ pbpre (23)
Aﬁw — z LW w
i=1 n
B n pst _ ppre (Zb)
A ,Bm — Z im im
i=1 n

In Equations (2a) and (2b),

BPTe, BPSt: The estimate of regression before and after the event date, respectively.
n: The number of reorganized component stocks.

w, m: The regressions of component stocks on the TWN50 and TM100, respectively.

According to Boyer’s (2011) label co-movement theory, for the component stocks switching from TM100

to TWN50, we expect the degree of co-movement of the TWN50’s returns to increase with a positive AB,,.

Conversely, we expect the degree of co-movement of the TM100’s returns to decrease with a negative AB,,.

The null and alternative hypotheses for this test are as follows:

{Ho:Aﬁys 0 {HO:Aﬁ_mZ 0 (a)
Hi:AB, >0 (H:AB,<O

In contrast, when a component stock switches from the TWN50 to the TM100, we expect a negative AB,,
and a positive AB,,, respectively; the null and alternative hypothesis are as follows:

{HO:AEW =0 {Ho:AEmS 0 (3b)

Hl:Aﬁ_W<0 Hl:A.B_m>O

Test of ETF Component Stock Turnovers’ Co-Movement

This study uses the average coefficients’ change in Equation (4) to indicate the regression of the component
stock on the ETF index for the turnovers’ co-movement phenomenon before and after the event date of
inclusion and exclusion from the TWN50 and the TM100.

Tit = Bio + Oy Twe + OimTme + €3t 4)

In Equation (4),

T;+ . Daily turnover of the reorganized component stock
Tyt - Daily turnover of the TWNS50 index
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Tme - Daily turnover of the TM100 index

We exclude component stocks from the TM 100 and include them in the TWNS50, or exclude them from the
TWNS50 and include them in the TM100. We then regress the individual component stocks on the ETF
index for the turnovers’ co-movement phenomenon before and after one-month to six-months to the event
day in Equation (4). Further, we test for the statistical significance of ’s average change before and after
one-month to six-months to the event date, using equations (5a) and (5b).

7B, = iw (52)
=1

_ = gPst _ gpre (5b)
=1

In Equations (5a) and (5b),

BP7e, BPSt: The estimate of regression before and after the event date, respectively.

n: The number of reorganized component stocks.

w, m: The regressions of component stocks on the TWNS50 and TM 100, respectively.

Based on the label co-movement theory, for a switch of a component stock from the TM100 to the TWNS50,

we expect that A8, is positive and A8,, is negative. The null and alternative hypotheses are:

{HO:AO_WSO Hy:AB, > 0 (62)
Hi:AB,>0 (Hi:AH,<0

In contrast, for the component stocks in the TM100 and not in the TWN50, we expect A8, to be negative
and AB,, to be positive. The null and alternative hypotheses are:

(6b)

HO:AQ_WZO HO:AQ_mSO
Hl:A9_W<O Hl:A§m>O

EMPIRICAL RESULTS

Co-Movement Test of the Full Sample

Table 1 reports the test results of the method described in Section 3. The analysis of reorganized component
stocks from the TM100 to the TWNS50, as noted in Panel A of Table 1, regardless of returns or turnover,
has a significantly weakened co-movement relationship with the original group (both A, and A8, are
significantly negative) and a significantly strengthened co-movement relationship with the new group
(both AB,, and AB,, are significantly positive) throughout the one-month to six-month period. However,
our analysis in Panel B of Table 1 for component stocks reorganized from the TWNS50 to the TM100
indicates a weakened co-movement relationship between returns and the original group (AB,,is negative)
and a strengthened link with the new group (AS,, is positive), which is significant only during the six-
month period. Regarding turnover, the co-movement relationship with the original group weakened (A8, is
negative and significant) and strengthened with the new group (Af,,is positive and significant).
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Table 1: Co-Movement Test of the Full Sample

Panel A: The Component Stocks Excluded from the TM100 and Included in the TWNS50 n=27
TWN50 AB, t-statistic TWN50 A8, t-statistic
rl 0.5578 2.0605™ tl 0.2250 0.4508

2 0.5822 2.9337"" 2 0.9178 2.6698™""
3 0.4501 2.6310"" 3 0.8057 3.1883""
r4 0.3682 2.4660™ 4 0.8619 3.0426™"
15 0.4272 3.2182™ 5 1.3252 4.0147™
6 0.4937 3.6363™" 6 1.3456 4.0212™
TM100 AB. t-statistic TM100 A9, t-statistic
rl -0.5848 -2.1791™ tl -0.2385 -0.8062

2 -0.4878 -2.2019™ 2 -0.6104 -3.1666™"
3 -0.3660 -2.0185™ 3 -0.6626 -2.9698""
r4 -0.3573 -2.4003" 4 -0.6780 -3.6545™"
15 -0.4256 -3.0901"" 5 -0.7170 -4.1506™"
6 -0.4804 -3.4426™ 6 -0.7942 -4.6035™"
Panel B: The Component Stocks Excluded from the TWN50 and Included in the TM100 n=28
TWN50 AB, t-statistic TWN50 A8, t-statistic
rl -0.1547 -0.6431 tl -1.2905 -2.0494™
2 -0.1047 -0.6680 2 -1.7379 -2.7905""
3 -0.0669 -0.5609 3 -1.3992 -2.7838™"
r4 -0.0691 -0.6396 4 -1.5744 -2.3404™
15 -0.0203 -0.1991 5 -1.0375 -1.6860"
6 -0.1386 -1.5593" 6 -0.7346 -1.1856
TM100 AB. t-statistic TM100 A9, t-statistic
rl 0.2661 0.8309 tl 0.8238 2.1066™
2 0.2081 1.0956 2 1.0317 2.0749"

3 0.0951 0.6714 3 1.1005 1.7705™
r4 0.0884 0.6801 4 1.2568 1.5253"

15 0.0588 0.5450 5 1.0477 1.3039

16 0.1794 1.9773" 6 0.9250 1.2189

Panels A and B represent analytical tests on the average changes in the co-movement of weighted stock returns and turnover, respectively, for
those component stocks excluded from the TWNS50 and included in the TM100, or excluded from the TWNS50 and included in the TM100 before and
after their label changes, from one-month to six-month periods.AB,, and AB,, represent the average change in the co-movement of weighted returns,
and AB,, and AB,, represent the average changes in the weighted turnover’s co-movement. Subscripts W and m respectively represent the TWN50
and TM100. Further, rl represents the test period for weighted stock returns one month before and after the style change; tl represents the test
period for weighted stock turnovers one month before and after the style change. Thus, the test period spans one month to six months. ***, ** and
* indicate significance at the 1%, 5%, and 10% levels, respectively.

The results of Table 1 differ slightly from Boyer’s (2011) research, from an economic perspective. The
TWNS50 represents the 50 listed companies with the greatest market capitalization and the highest stability,
while the TM100 represents mid-cap stocks with higher degrees of return volatility. Component stocks
excluded from the TWNS0 but included in the TM100 imply a “downgrade,” and component stocks
excluded from the TM100 and included in the TWNS50 imply an “upgrade.” Apart from finding an upgraded
turnover, we also find that downgraded component stocks have a significantly weakened co-movement
with the original group and strengthened co-movement with the new group. However, only the stock returns
of the “upgraded” component show the same phenomenon with a significantly weakened co-movement
with the original group and strengthened co-movement with the new group. With regard to the co-
movement phenomenon, we find that investors do not fully recognize the component stock label
downgrade, and thus, the stock returns’ co-movement does not indicate a significant change.
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Co-Movement Testing in Bull and Bear Markets

Table 1 represents the test results for a full sample. We test any consistency in changes in co-movement
relationships owing to market status (bull or bear) or market sentiment (optimism versus pessimism). To
understand any differences during bull or bear markets in the co-movement relationships depicted in Table
1, we follow Fabozzi and Francis’ (1979) standards to divide the research periods into either bull or bear
markets. Table 2 reports the test results.

Table 2: Co-Movement Testing in the Bull Market

Panel A: The Component Stocks Excluded from the TM100 and Included in the TWNS0 in the Bull Market n=19
TWNS0 AB,, t-statistic TWNS0 A8, t-statistic
rl 0.7050 2.3864™ 1l -0.3752 -1.1615

2 0.6858 2.8510™" 12 0.6227 1.8801™
3 0.5833 2.9889"" 3 0.7506 2.9861™"
r4 0.4919 2.8168™" 4 0.6729 2.3686™
15 0.5904 3.6968"" 5 0.9510 2.8291™"
6 0.7082 4.7949" 6 1.0430 3.3125™
TM100 AB,, t-statistic TM100 A8, t-statistic
rl -0.5688 -1.9610™ 1l 0.0743 0.2853

2 -0.4309 -1.5874" 12 -0.3780 -1.9263"
3 -0.3784 -1.6942" 3 -0.5335 -2.0365™
r4 -0.4257 -2.3941™ 4 -0.4830 -2.1951™
15 -0.5319 -3.1635™ 5 -0.4117 -2.2818"
6 -0.6202 -3.6550"" 6 -0.4484 -2.8634™"
Panel B: The Component Stocks Excluded from the TWNS50 and Included in the TM100 in the Bull Market n=19
TWNS50 AB, t-statistic TWN50 A9, t-statistic
rl 0.2842 1.1962 tl -2.3901 -3.9613""
2 -0.0444 -0.2380 12 -2.2304 -2.6785™"
3 -0.0021 -0.0147 3 -1.8291 -2.7006™"
4 0.0122 0.0890 4 -1.9071 -1.9512"
5 0.0332 0.2430 5 -1.5033 -1.7040"
6 -0.1190 -1.0582 6 -1.2652 -1.4387"
TM100 AB. t-statistic TM100 A8, t-statistic
rl -0.0934 -0.2443 tl 1.1485 2.0463"
2 0.1481 0.6211 12 1.1867 1.6476"

3 0.0048 0.0284 3 1.2869 1.4207"

4 -0.0351 -0.2093 4 1.4572 1.2063

5 -0.0265 -0.1833 5 1.4313 1.2160

16 0.1372 1.1904 16 1.2823 1.1544

Panels A and B represent analytical tests on the average changes in the co-movement of weighted stock returns and turnover, respectively, for
those component stocks excluded from the TWNS50 and included in the TM100, or excluded from the TWNS50 and included in the TM100 before and
after their label changes, from one-month to six-month periods. AB,, and AB,, represent the average change in the co-movement of weighted
returns, and AB,,and AB,, represent the average changes in the weighted turnover’s co-movement. Subscripts w and m respectively represent the
TWN50 and TM100. Further, rl represents the test period for weighted stock returns one month before and after the style change; tl represents
the test period for weighted stock turnovers one month before and after the style change. Thus, the test period spans one month to six months. ***,
** and * indicate significance at the 1%, 5%, and 10% levels, respectively.

Panel A in Table 2 suggests that during a bull market period, the significance of a label switch in the co-
movement relationship, is similar to that in Table 1. Further, component stocks included in the TWNS50 and
excluded from the TM100, regardless of returns or turnover, indicate a significantly weakened co-
movement relationship with the original group and a significantly strengthened tie with the new group.
With regard to returns, our study indicates an insignificant negative relationship in the switch of the co-
movement relationship with the original groups of component stocks excluded from the TWNS50 and
included in the TM100, and an insignificant positive co-movement relationship with the new groups.
Moreover, regarding turnover, as in Table 1, the results indicate a significantly decreasing co-movement
relationship with the original group and a significantly increasing relationship with the new group. This
occurs only in the difference test between one and two months.
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Table 3 reveals that during bear market periods, when a component stock is included in the TWNS50 and
excluded from the TM100, its turnover’s co-movement relationship indicates a similar direction and
significance as in the bull market. The relationship with the new group strengthens, but weakens with the
original group. For the returns of component stocks, the test of the switch in the co-movement relationship
is insignificant, although the sign is approximately the same. Alternatively, for component stocks in the
TM100 but not in the TWNS50, the results for the stock returns’ co-movement relationship with the original
group reveal a significant weakening for some specified months, while the total months of the turnover
switches weakening the co-movement relationship decrease significantly. The switch months in the stock
returns’ co-movement relationship with the new group increase significantly and turnovers’ co-movement
relationship changes insignificantly.

Table 3: Co-Movement Testing in the Bear Market

Panel A: The Component Stocks Excluded from the TM100 and Included in the TWNS0 in the Bear Market n=28
TWNS50 AB,, t-statistic TWN50 A8, t-statistic
rl 0.2081 0.3464 tl 1.6505 1.1461

2 0.3362 0.9396 2 1.6187 1.9185™
3 0.1339 0.3965 3 0.9367 1.4607"
r4 0.0743 0.2701 4 1.3106 1.9075™
5 0.0396 0.2129 5 22138 3.0837"""
6 -0.0158 -0.0743 6 2.0643 24791
TM100 AB. t-statistic TM100 A8, t-statistic
rl -0.6227 -0.9988 tl -0.9814 -1.2990
2 -0.6232 -1.5497° 2 -1.1621 -2.8293"
3 -0.3365 -1.0274 3 -0.9693 -2.2483"
r4 -0.1948 -0.6917 4 -1.1413 -3.7568™""
15 -0.1731 -0.7576 5 -1.4423 -5.5079""
6 -0.1484 -0.6928 6 -1.6155 -5.4958™"
Panel B: The Component Stocks Excluded from the TWN50 and Included in the TM100 in the Bear Market n=9
TWNS0 AB, t-statistic TWNS0 A8, t-statistic
rl -1.0812 -2.5408™ tl 1.0311 0.8589

2 -0.2319 -0.7753 12 -0.6982 -0.9169
3 -0.2036 -0.9141 3 -0.4915 -0.8665
4 -0.2409 -1.4478" 4 -0.8719 -2.4902"
15 -0.1331 -1.0002 5 -0.0542 -0.1708
6 -0.1799 -1.1982 6 0.3856 1.0870
TM100 AB. t-statistic TM100 A8, t-statistic
rl 1.0249 1.9491™ tl 0.1383 0.9159

2 0.3349 1.0293 2 0.7043 2.1070™
3 0.2859 1.0793 3 0.7068 1.9574™
r4 0.3490 1.9673" 4 0.8339 2.0578™
15 0.2388 1.8481 5 0.2378 0.8508

6 0.2685 1.8146" 16 0.1707 0.5972

Panels A and B represent analytical tests on the average changes in the co-movement of weighted stock returns and turnover, respectively, for
those component stocks excluded from the TWN50 and included in the TM100, or excluded from the TWN50 and included in the TM 100 before and
after their label changes, from one-month to six-month periods.AB,, and AB,, represent the average change in the co-movement of weighted returns,
and AB,, and AB,, represent the average changes in the weighted turnover’s co-movement. Subscripts W and m respectively represent the TWN50
and TM100. Further, rl represents the test period for weighted stock returns one month before and after the style change; tl represents the test
period for weighted stock turnovers one month before and after the style change. Thus, the test period spans one month to six months. *** ** and
* indicate significance at the 1%, 5%, and 10% levels, respectively.

Compared to the bull market period test results in Table 2, Table 3 indicates that regardless of the
component stock’s reorganization direction, either from the TM 100 to the TWNS50 or from the TWNS50 to
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the TM100, the turnovers in the switch co-movement relationship in the bear market are similar to those in
the bull market. However, the returns in terms of the aspects of the co-movement relationship involving the
new and original groups, as included in the TWNS50 and excluded from the TM100, are significantly
strengthened or weakened in the co-movement relationship during the bull market, while the bear market
period is insignificant. Regarding the component stock returns’ co-movement relationship for those
included in the TM100 and excluded from the TWNSO, it is insignificant in the bull market, regardless of
whether the co-movement relationship strengthens or weakens, but is significant in the bear market. This
result implies a slight difference between bull and bear market periods in the stock returns’ co-movement
relationship.

Compared with the TWNS50, stocks in the TM100 index have poor liquidity and higher risk. The label
switch for the component stock is excluded from the TM100 and included in the TWNS50. The test results
suggest the following. During the bull market period, investors strongly recognize any label switch from
poor liquidity and high risk to high liquidity and low risk, which reveals a strengthened co-movement
relationship with the new group and a weakened relationship with the original group. During the bear
market period, investors weakly recognize this label switch; the results indicate an insignificant change in
the co-movement relationships among the new and old groups. Alternatively, the label switch from
exclusion from the TWNS50 to inclusion in the TM100 implies a change in the component stock’s
characteristics from higher liquidity and lower risk to lower liquidity and higher risk. Investors weakly
recognize this label switch during bull market periods and strongly recognize the label switch during bear
market periods. However, the label switch test of stocks returns’ co-movement relationship is significant
during the bear market period.

We have the TWN50 and the TM100 to imply “good” and “poor” labels, respectively. We find that
investors strongly recognize the switch from the “poor” to “good” label in bull markets. Thus, the co-
movement relationship weakens with the original “poor” label and significantly strengthens with the new
“good” label. However, it is weakly insignificant during bear markets. In contrast, investors recognize the
switch from “good” to “poor” weakly in bull markets, but strongly in bear markets. The co-movement
relationship is insignificant in bull markets and significant in bear markets. Consequently, investors’
cognition depends on either bull or bear markets and the label switch from “good” to “poor” or the opposite.

Co-Movement Testing of Investor Sentiment

The study of investor sentiment has recently gained popularity in behavioral finance. The volatility index,
which is a gauge of investors’ fear, has become an important hedging and speculating product in financial
markets. Label co-movements may vary under different market sentiments. To investigate the differences,
we utilize the TAIEX options volatility index and categorize the research into four periods: overly
optimistic, optimistic, pessimistic, and overly pessimistic. Tables 4 to 7 report the co-movement test results
for these periods.

The test results from Panel A in Table 4 note the co-movement of stocks returns and turnover during periods
of overly optimistic sentiment. This is especially the case in the six-month period before and after the
TWNS50 index’s inclusion and TM 100 index’s exclusion; the longer the period, the stronger the relationship
with the TWNS5O0 but the weaker the relationship with the TM 100 in co-movements is. Compared to a bull
market, it is more significant only in the switch before and after a shorter period. Compared to Table 2 for
the test of the bull market, Table 4 Panel B shows a decrease in significance, and stock returns are similar
to stock turnovers in the switch of the co-movement relationship during the overly optimistic sentiment
period. Component stocks in the TM100 but not in the TWNS50 demonstrated an insignificant co-movement
relationship in stock returns with the new and original groups.
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Table 4: Co-Movement Testing in the Overly Optimistic Market

Panel A: The Component Stocks Excluded from the TM100 and Included in the TWNS50 in the Overly Optimistic Market n=7

TWNS50 AB, t-statistic TWN50 A9, t-statistic
rl 0.1312 0.2501 tl -0.2363 -0.5105
2 0.1047 0.2802 2 0.4526 0.8995

3 0.2191 0.7393 3 0.8186 1.8559"
r4 0.2777 1.2030 4 0.7026 2.2047"
5 0.4691 2.1196™ 5 0.8891 1.9478"
6 0.6316 223717 6 1.1293 1.9965™
TM100 AB.. t-statistic TM100 A8, t-statistic
rl -0.0962 -0.1636 tl 0.0016 0.0027

2 -0.1164 -0.2041 2 -0.5929 -1.5592"
3 -0.1080 -0.2829 3 -0.9039 -1.7086"
r4 -0.2789 -1.2573 4 -0.9736 -2.4396"
5 -0.4845 22,1702 5 -0.5869 -1.6534"
6 -0.6621 -2.0655™ 6 -0.5416 -1.5747"
Panel B: The Component Stocks Excluded from the TWNS0 and Included in the TM100 in the Overly Optimistic Market n=06
TWNS50 AB,, t-statistic TWN50 A9, t-statistic
rl 0.2375 0.6997 tl -1.1292 -1.7506
2 -0.2863 -0.6007 2 -4.1877 -1.8062"
3 -0.1894 -0.6813 3 -4.3604 -2.4654™
4 -0.0185 -0.0740 4 -4.6591 -1.6023"
5 -0.0028 -0.0111 5 -3.8340 -1.4412
6 -0.1526 -0.8129 6 -3.3080 -1.2270
TM100 AB. t-statistic TM100 A9, t-statistic
rl 0.3169 0.5476 tl 1.3202 0.9266
2 0.7322 1.3201 2 2.9998 1.4108

3 0.3160 0.7913 3 3.9629 1.4867"
r4 0.0464 0.1137 4 4.6706 1.2667

15 0.0540 0.1481 5 4.6473 1.3023

6 0.2663 0.9637 6 42398 1.2519

Panels A and B represent analytical tests on the average changes in the co-movement of weighted stock returns and turnover, respectively, for
those component stocks excluded from the TWNS50 and included in the TM100, or excluded from the TWNS50 and included in the TM100 before and
after their label changes, from one-month to six-month periods.AB,, and AB,, represent the average change in the co-movement of weighted returns,
and AB,,and A, represent the average changes in the weighted turnover’s co-movement. Subscripts w and m respectively represent the TWN50
and TM100. Further, rl represents the test period for weighted stock returns one month before and after the style change; tl represents the test
period for weighted stock turnovers one month before and after the style change. Thus, the test period spans one month to six months. *** ** and
* indicate significance at the 1%, 5%, and 10% levels, respectively.

Compared to the overly optimistic sentiment period in Panel A in Table 4, Table 5 illustrates the test results
for markets with overly optimistic sentiments. Regardless of stocks’ returns and turnover, no difference
exists in the direction of switch in co-movement relationships. However, Table 5 illustrates an obviously
significant weakened co-movement relationship. Specifically, the co-movement relationship with the
original for component stocks excluded from the TWNS50 and included in the TM100 index weakened
significantly in turnovers and changed insignificantly in returns with the original group. The regression for
the co-movement relationship on both returns and turnovers are insignificant with the new group.

The results of optimistic and overly optimistic sentiment suggest that the more optimistic the sentiment is,
the more significant the change in co-movement relationships is.
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Table 5: Co-Movement Testing in the Optimistic Market

Panel A: The Component Stocks Excluded from the TM100 and Included in the TWNS0 in the Optimistic Market n=26

TWNS50 AB, t-statistic TWN50 A9, t-statistic
rl 0.3885 0.7909 tl -0.1955 -0.6386
2 0.5579 2.0628™ 2 0.9300 1.8409"
3 0.3788 1.0739 3 0.4097 0.7812

r4 0.0892 0.2570 4 1.0966 1.6006"
5 0.2127 0.6138 5 2.0240 2.1739™
6 0.2162 0.6184 6 2.6500 2.6917"
TM100 AB.. t-statistic TM100 A8, t-statistic
rl -0.5683 -1.2141 tl 0.0627 0.1403

2 -0.5018 -2.1930™ 2 -0.1129 -0.3217
3 -0.3790 -1.4617 3 0.0518 0.3041

r4 -0.1878 -0.7497 4 -0.4498 -1.1401
5 -0.2542 -1.2276 5 -0.6296 -1.4185
6 -0.2307 -1.1158 6 -1.0112 -2.0312"
Panel B: The Component Stocks Excluded from the TWNS50 and Included in the TM100 in the Optimistic Market n=7
TWNS50 AB,, t-statistic TWN50 A9, t-statistic
rl 0.1336 0.2838 tl -2.4690 -1.6703°
2 0.3530 1.4746 2 -0.6432 -1.9902"
3 0.3223 1.5981 3 -0.5310 -2.3370™
4 0.0573 0.2675 4 -0.6784 -2.2420™
5 0.1012 0.4351 5 -0.5718 -1.6377
6 0.0417 0.2150 6 -0.6731 -1.6689°
TM100 AB. t-statistic TM100 A9, t-statistic
rl 0.0934 0.1129 tl 1.2434 1.2946

2 0.0240 0.0703 2 0.1399 0.6137

3 -0.0754 -0.3313 3 0.0808 0.4375

r4 0.1427 0.5976 4 0.0433 0.3928

15 0.0643 0.3155 5 0.0447 0.3316

6 0.0904 0.5560 6 0.1188 1.3427

Panels A and B represent analytical tests on the average changes in the co-movement of weighted stock returns and turnover, respectively, for
those component stocks excluded from the TWNS50 and included in the TM100, or excluded from the TWNS50 and included in the TM100 before and
after their label changes, from one-month to six-month periods. AP,,and AB,, represent the average change in the co-movement of weighted returns,
and A8, and AB,, represents the average changes in the weighted turnover’s co-movement. Subscripts w and m respectively represent the TWN50
and TM100. Further, rl represents the test period for weighted stock returns one month before and after the style change; tl represents the test
period for weighted stock turnovers one month before and after the style change. Thus, the test period spans one month to six months. *** ** and
* indicate significance at the 1%, 5%, and 10% levels, respectively.

Tables 6 and 7 illustrate the test results for the pessimistic and overly pessimistic market periods. First,
Table 6 reports the results for the pessimistic sentiment market period. With the exception of the
insignificant change in co-movement relationships with turnover, regardless of the direction of stock
reorganization, the relationships of stock returns and turnover with the original group weakens, but
strengthens with the new group. The results are the same as and even more significant than the test results
for the bull market.

51



CA. Lietal | IJBFR ¢ Vol. 12 ¢« No. 1 ¢ 2018

Table 6: Co-Movement Testing in the Pessimistic Market

Panel A: The Component Stocks Excluded from the TM100 and Included in the TWNS0 in the Pessimistic Market n= 10

TWNS50 AB, t-statistic TWN50 A9, t-statistic
rl 1.2265 3.2716™ tl 1.1610 0.9368

2 1.0696 42541 2 1.5436 2.0888™"
3 0.7454 4.0011™ 3 0.9927 2.1908™
4 0.6143 3.0974™" 4 0.5864 1.2172

5 0.4945 2.8302"" 5 1.0965 2.5274™
6 0.5387 3.47127 6 0.9184 2.2981"
TM100 AB.. t-statistic TM100 A8, t-statistic
rl -1.1394 -3.25777 tl -0.6975 -1.1980
2 -0.9285 -3.6345™" 2 -0.9893 -2.7872"
3 -0.6359 -3.0592"" 3 -0.8624 -2.4587"
r4 -0.5481 -2.7114™ w4 -0.6284 -2.1129™
5 -0.4756 -2.5437" 5 -0.9773 -3.7885™
6 -0.5229 -3.44717 6 -0.9495 -3.9963""
Panel B: The Component Stocks Excluded from the TWN50 and Included in the TM100 in the Pessimistic Market n =10
TWNS50 AB,, t-statistic TWNS50 A9, t-statistic
rl -0.7990 -1.8239" 7l -0.3953 -0.3359
2 -0.3336 -1.4955" 2 -0.9605 -1.2686
3 -0.2445 -1.3775 3 -0.4671 -0.9225
r4 -0.0938 -0.6965 () -0.9227 -2.7561""
5 -0.0331 -0.2885 5 -0.0276 -0.0945
6 -0.2365 -1.9923™ 6 0.3023 0.9658
TM100 AB. t-statistic TM100 A9, t-statistic
rl 0.6228 1.0686 tl 0.2879 1.2090

2 0.1497 0.4542 2 0.4230 1.4635"
3 0.1526 0.6303 3 0.3890 1.2241

r4 0.0735 0.4248 4 0.5864 1.5316"
5 0.0485 0.4370 5 0.0881 0.3509

6 0.2324 1.9922™ 6 -0.0786 -0.3390

Panels A and B represent analytical tests on the average changes in the co-movement of weighted stock returns and turnover, respectively, for
those component stocks excluded from the TWNS50 and included in the TM100, or excluded from the TWNS50 and included in the TM100 before and
after their label changes, from one-month to six-month periods. AB,, and AB,, represent the average change in the co-movement of weighted
returns, and AB,, and AB,, represents the average changes in the weighted turnover’s co-movement. Subscripts w and m respectively represent the
TWNS50 and TM100. Further, rl represents the test period for weighted stock returns one month before and after the style change; tl represents
the test period for weighted stock turnovers one month before and after the style change. Thus, the test period spans one month to six months. ***,
** and * indicate significance at the 1%, 5%, and 10% levels, respectively.

However, compared to Table 6, Table 7 reveals that the change in co-movement relationships regarding
turnover are insignificant for the overly pessimistic market period. Moreover, the relationship with the new
group weakens, and strengthens with the original group, as the component stock moves from the TM100 to
the TWNSO0. This result contradicts those in the other tables. The group with the same label will demonstrate
a strengthened co-movement relationship with the original group and a weakened link with the new group.
Consequently, Boyer’s (2011) label co-movement theory is not valid during overly pessimistic market
periods.
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Table 7: Co-Movement Testing in the Overly Pessimistic Market

Panel A: The Component Stocks Excluded from the TM100 and Included in the TWNS0 in the Overly Pessimistic Market n =2

TWNS50 AB, t-statistic TWN50 A9, t-statistic
rl -1.6466 -2.6434 tl -1.8295 -10.6154™
2 -1.2464 -2.4609 2 0.6555 0.3739

3 -1.0936 -2.2212 3 1.2993 0.7535

r4 -0.7097 -4.3324" w4 1.1917 0.6687

5 -0.3488 -3.2079" 5 1.1157 0.7572

6 -0.1688 -1.2144 6 0.2971 0.4931
TM100 AB,. t-statistic TM100 A8, t-statistic
rl 1.6855 5.3821" tl 1.2833 2.3476

2 1.4044 4.0879° 2 -0.1235 -0.1946

3 1.1920 3.1826" 3 -0.4792 -0.7870

r4 0.8283 3.3161" w4 -0.4089 -0.6088
5 0.5449 2.7029 5 -0.3100 -0.6896

16 0.3722 1.7147 6 -0.5721 -0.9563
Panel B: The Component Stocks Excluded from the TWN50 and Included in the TM100 in the Overly Pessimistic Market n =2
TWNS0 AB,, t-statistic TWN50 A8, t-statistic
rl 1.0499 0.7454 tl -0.7166 -1.3550

2 0.5248 0.7106 2 -0.9925 -5.6778"
3 0.1826 0.3028 3 -0.3729 -0.6642

r4 -0.1329 -0.1525 w4 -0.4024 -12.0754™
5 -0.0035 -0.0049 5 -0.3211 -2.2612

16 0.0707 0.1245 6 0.6725 1.1350
TM100 AB.. t-statistic TM100 A9, t-statistic
rl -0.6336 -0.4497 tl 0.2852 1.9939

2 -0.1643 -0.2575 2 0.8481 0.9068

3 -0.1905 -0.2365 3 0.8127 0.7869

4 0.0897 0.1001 4 0.6581 1.2347

5 0.0012 0.0016 5 0.3629 0.9985

6 0.0345 0.0584 6 0.6360 0.9461

Panels A and B represent analytical tests on the average changes in the co-movement of weighted stock returns and turnover, respectively, for
those component stocks excluded from the TWNS50 and included in the TM100, or excluded from the TWNS50 and included in the TM100 before and
after their label changes, from one-month to six-month periods. AR, and AB,, represent the average change in the co-movement of weighted
returns, and A8, and AB,, represent the average changes in the weighted turnover’s co-movement. Subscripts w and m respectively represent the
TWNS50 and TM100. Further, rl represents the test period for weighted stock returns one month before and after the style change; tl represents
the test period for weighted stock turnovers one month before and after the style change. Thus, the test period spans one month to six months. ***,
** and * indicate significance at the 1%, 5%, and 10% levels, respectively.

CONCLUSION

We studied ETF component stocks in Taiwan’s stock market to investigate the changes in the co-movement
relationships of both stock returns and turnover. These changes relate to the original and new groups, both
before and after reorganization with either TWNS50 inclusion and TM100 exclusion, or TM100 inclusion
and TWNS50 exclusion. Overall, the results parallel Boyer’s (2011) label co-movement theory, in that the
co-movement relationship with the new group strengthens after the label change and weakens with the
original group, regardless of stock returns or turnover. However, a detailed analysis reveals that this result
is indeed insignificant in the component stocks excluded from the TWN50 and included in the TM100.
Additionally, we find a co-movement relationship in turnover, which Boyer (2011) does not discuss.
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We find a slight difference in the co-movement relationships in bull and bear market periods. In bear
markets, there is an insignificant co-movement relationship with exclusion from the TM 100 and inclusion
in the TWNS50, but significant co-movement relationships with exclusion from the TWN50 and inclusion
in the TM100. Regarding investors’ sentiment, in overly optimistic markets, the returns and turnover of co-
movement relationship in both bear and bull markets are still significant and similar, although the
significance decreases. However, during optimistic periods, the results of both returns and turnover co-
movement relationships do not differ in direction, and during overly optimistic periods, decrease in
significance. The result suggests that during overly optimistic sentiment periods, the switch of co-
movement relationships is more significant.

For market periods with pessimistic sentiment, our results indicate that besides insignificant changes in co-
movement relationships with turnover, stock returns and turnover show weaker relationships with the
original group, and stronger relationships with the new group. These results are similar to those for bull
markets and are even more significant. However, for overly pessimistic periods, the switch of co-movement
relationship with turnover is insignificant. The co-movement relationship with the new group weakens, but
strengthens with the original group when component stocks are excluded from the TM100 and included in
the TWNS5O0. This result is inconsistent with Boyer’s (2011) label co-movement theory, which demonstrates
a strengthened co-movement relationship with the original group and a weakened co-movement
relationship with the new group. This is because of investors’ overreactions under anxious sentiment.
However, the sample size in the overly pessimistic period is small, and therefore, we need more
representative samples for further verification.
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