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Abstract 

In the Taiwanese stock market, this paper discovers a significant outperformance of volume-based price momentum 
strategies relative to pure price momentum strategies over the holding period of 3–5 years. Specifically, hedge 
portfolios that are longing low-volume winners and shorting high-volume losers generate superior returns than pure 
price hedge portfolios of buying winners and selling losers. Moreover, the opposed strategies of buying high-volume 
winners and selling low-volume losers systematically underperform the pure price momentum strategies. Both results 
are consistent with those from US. More importantly, both outperformance and underperformance are robust to 
adjustment of industry effects, book-to-market ratio, and firm size. Furthermore, firm size seems to subsume a larger 
portion of superior and inferior performances than the other two control factors because the economic magnitude of 
outperformance and underperformance deteriorates more intensively when it is conditional on firm size than on the 
other two factors. 
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1. Introduction 

Prior research on trading volume literature generally accepts the notion that trading volume is proxy for liquidity; 
higher trading volume forecasts lower future expected returns due to better liquidity (for example, Amihud and 
Mendelson, 1986; Campbell, Grossman, and Wang, 1993; Conrad, Hameed, and Niden, 1994; Datar, Naik, and 
Rodcliffe, 1998). Recently, however, Lee and Swaminathan (2000) uncovered an association between higher-volume 
and high-momentum profits, contrary to the traditional negative relationship. They suggested and confirmed a new 
role of trading volume. Specifically, they reported that high-volume stocks behave like glamour stocks (that is, better 
operating performance, lower book-to-market ratios, higher analyst coverage, higher future earnings forecasts and 
higher past long-term stock returns,). Therefore, trading volume becomes a variable for distinguishing between value 
and glamour stocks, i.e. high (low) volume is connected with glamour (value) stocks. Furthermore, they found the 
relationship between trading volume and expect returns differs for winning and losing stocks. They therefore 
developed momentum life-cycle (MLC) hypotheses, which predict that high- (low-)volume winners (losers) 
experience faster return reversals, whereas low- (high-)volume winners (losers) experience longer return 
continuation. In accordance with the predictions, they found investment strategies of buying low-(high-)volume 
winners and selling high- (low-)volume losers generate higher (lower) profitability than pure price momentum 
strategies based solely on past prices. They named the better (worse) performance strategies as early-(late-)stage 
price momentum strategies. Note that although both the early and late stages experience return reversals, the latter 
experiences them sooner than the former. This is why it is called the later stage of price momentum phenomenon 
because the price momentum will reach an end sooner for the late stage. 

The Taiwanese stock market is well known for its high trading volume. In 2011, the Taiwanese market was the 
world’s 16th largest in terms of trading value. As a result, the market is a good setting for studying trading volume. 
With respect to price momentum, prior research prevalently uncovered weak price momentum in this market (see 
Chui, Titman, and Wei, 2003; Hameed and Kusnadi, 2002; Griffin, Ji, and Martin, 2005; Fu and Wood, 2010). 
Therefore, this analysis provides out-of-sample tests for the MLC hypotheses in a stock market showing the absence 
of price momentum, contrary to the US stock markets in which strong price momentum is commonly detected (for 
example, Jegadeesh and Titman, 1993, 2001; Chan, Jegadeesh, and Lakonishok, 1996, 1999). Using a portfolio 
approach, I revealed the existence of the early- and late-stage price momentum phenomena over holding periods of 
3–5 years in Taiwan, which corroborats the MLC predictions. The exclusive long-term findings are different from 
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those in the US, which state that the MLC theory exists in both intermediate and long horizons. The absence of 
significant phenomena in the intermediate term in Taiwan may be attributed to the lack of intermediate-term price 
momentum. Furthermore, the significant results survive the robustness check of industry effect, book-to-market ratio 
and firm size. 

Prior empirical results for the MLC theory in the setting of Asian countries are mixed. Ding, McInish, and 
Wongchoti (2008) investigated the predictions of the MLC over 2–8 weeks after formation of portfolios, which is 
constructed from prior one-week data. They found some extent of support in Hong Kong (which showed strongest 
results), Japan, Malaysia, Thailand and Singapore, but not in Korea and Taiwan. As opposed to their short-term study, 
I observed the intermediate- and long-term impact, i.e. over holding periods of six-month and 1–5 years. In addition, 
I tested the explanatory power of industry effects (in addition to size and book-to-market ratio), which is void in their 
research. Shawn, Dawei, and Benjamin (2013) found weak price momentum in the Philippines and equally weak 
improvement of hedge portfolios of price momentum conditional on trading volume. Their results are for the 
intermediate term, i.e. 3–12 months and did not consider the long-term effects. Hence, this study contributes to MLC 
research in the setting of Asian markets by offering long-horizon investigation which, to the best of my knowledge, 
has not been done before.  

The remainder of this paper is organised as follows. Section 1 describes data and methodology. Section 2 presents the 
empirical findings. The final section contains the conclusion.  

2. Data and Methodology 

Unless otherwise mentioned, I have used monthly data from July 1975 to December 2003 compiled by the Taiwan 
Economic Journal (hereafter TEJ). Observation includes all non-financial common stocks listed on the Taiwan Stock 
Exchange (TWSE) over the sample period, even if the stocks were de-listed during the sample period. (Note 1) 
Consequently, this analysis suffers little from survivorship bias. 

As in the study by Lee and Swaminathan (2000), I constructed price momentum portfolios on the basis of both prior 
stock returns and prior trading volume at the end of each month, where two types of portfolios are formed 
independently. Return (volume) portfolios of R1(V1), R2(V2) and R3(V3) are composed of the 30, 40 and 30 
percent of stocks having the lowest, medium and highest return (trading volume), respectively, over the past six 
months. As a result, nine volume-based price momentum portfolios are formed. Portfolios with the number of 
component stocks less than five are dropped. The trading volume is proxy by an average of monthly turnover ratio 
during the past six months, where the turnover ratio is estimated by the number of shares traded during each month 
to the number of shares outstanding at the end of the month. 

The portfolios are held for six months and one (1) to five (5) years, unless otherwise mentioned. In addition, to avoid 
potential short-term bid–ask swing effects that are found in the US market (for example, Jegadeesh, 1990; Lehmann, 
1990), one month was skipped between the ranking and the holding periods (Lee and Swaminathan, 2000). For the 
six-month holding period, portfolios are re-balanced each month as suggested in the study by Jegadeesh and Titman 
(1993). With respect to holding periods of 1–5 years, I followed th event year approach in the study by Lee and 
Swaminathan (2000). As in most Asian research, portfolio returns are estimated by value-weighting component 
stocks, because stocks in Asian markets may be smaller than those in developed markets, and thereby introduce 
greater microstructure issues (Chui et al., 2003). To correct for heteroskedasticity and autocorrelation, I used 
Newey–West standard errors.  

Table 1 reports mean monthly returns and median monthly turnovers over ranking period, median firm size and 
median stock prices at the ranking date, and the number of observations measured in firm-months. Return in 
percentage is the time-series average of value-weighted portfolio returns calculated from geometric mean returns of 
component stocks over the six-month ranking period. Portfolio turnover is the time-series average of the median 
turnover ratio of component stocks over the ranking period of six months. Size, in millions of New Taiwan Dollars, 
for individual stocks is measured by multiplying market prices by outstanding shares. Portfolio size is the time-series 
average of the median size of component stocks at the ranking date. Portfolio price, in New Taiwan Dollars, is the 
time-series average of the median closing prices of the component stocks at the ranking date. 

As can be seen from the summary statistics exhibited in Table 1, low-volume securities are associated with larger 
market capitalization, narrower ranking-period return difference between winners and losers, and medium stock 
prices. The evidence is consistent with the intuition that larger-capitalization stocks are held more heavily by 
institutional investors than by retail investors, and institutional investors trade less frequently than do retail investors. 
Moreover, the size difference provides motivation to control for firm size, among other variables, in later tests. 
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Table 1. Descriptive statistics 

Firm-month Return(%) Turnover(%) Size (Mil. of NTD) Price (NTD)
V1(Low) P1(Losers) 4,620 -2.41 8.38 7,705 13.23

P2 6,367 0.52 9.07 8,960 13.45
P3(Winners) 3,633 3.66 9.02 12,613 18.05

V2 P1(Losers) 6,077 -2.48 24.79 4,251 13.45
P2 8,022 0.50 25.07 4,852 13.27
P3(Winners) 5,405 4.09 25.87 6,494 16.83

V3(High) P1(Losers) 3,923 -2.57 53.88 4,106 17.27
P2 5,115 0.62 54.38 4,441 17.97
P3(Winners) 5,582 4.25 59.14 5,419 20.06

Portfolios

 

 
3. Empirical Results 

3.1 Profitability in Intermediate Term 

Table 2 summarises the time-series average of monthly profits for hedge portfolios based on various investment 
strategies with a ranking period of past six months and holding periods of 3–12 months. Apparently, there is no 
significant price momentum, reminiscent of prior weak findings for the market (for example, Chui et al., 2003; 
Hameed and Kusnadi, 2002; Griffin et al., 2005; Fu and Wood, 2010). In addition, adding trading volume to pure 
price momentum strategies appears to exploit higher (lower) profitability under the early- (late-)stage strategies of 
buying low-volume (high-volume) winners and selling high-volume (low-volume) losers. The asymmetric patterns 
indicate price continuation in the early stage and price reversal in the late stage. As a result, hedge portfolios relative 
to the early stage outperform those of the late stage. Directions of all the results are similar to those in the US. 
However, all of the return differences are not statistically significant, as shown in columns (4), (5) and (6). 

Table 2. Monthly returns on hedge portfolios 

Strategies
J * K Returns t-stat Returns t-stat Returns t-stat Returns t-stat Returns t-stat Returns t-stat
6 * 3 -0.27 (-0.92) 0.11 (0.22) -0.35 (-0.81) 0.38 (0.86) -0.09 (-0.23) 0.47 (0.62)
6 * 6 -0.01 (-0.04) 0.26 (0.54) -0.34 (-0.85) 0.27 (0.66) -0.33 (-0.97) 0.60 (0.84)
6 * 9 0.18 (0.82) 0.60 (1.31) -0.12 (-0.31) 0.41 (1.02) -0.30 (-0.91) 0.72 (1.00)
6 * 12 0.09 (0.45) 0.53 (1.21) -0.22 (-0.58) 0.43 (1.08) -0.31 (-0.97) 0.74 (1.07)

(5) = (3) - (1)
(Early stage) (Late stage)

(1) P3 - P1 (3) P3V3- P1V1(2) P3V1 - P1V3
(Late - Pure)

(6) = (2) - (3)
(Early - Late)(Pure price)

(4) = (2) - (1)
(Early - Pure)

 

 
3.2 Profitability in the Long Term 

In this subsection, I investigated long-term performance of volume-based price momentum investment. Panel A of 
Table 3 documented returns on hedge portfolios over each of the five event years, whereas Panel B reported 
cumulative performance over the five-year holding period. Results in Panel A basically confirmed the results in Table 
2, in that the volume-based early-stage investment outperformed pure price momentum investment in terms of 
economic magnitude and, conversely, the late-stage strategies underperformed. Besides, the early-stage strategies 
systematically generated higher returns than the late-stage strategies. More importantly, Panel A showed that the 
return difference in most event years lacks statistical significance but Panel B documented that the accumulated 
return difference becomes strong enough to generate statistical significance starting around the third year onwards. 
Figure 1 depicted the accumulated return dynamics of the three investment strategies over the five-year horizons.  

It is worth mentioning that the emergence of statistical strength only in terms of long horizons may be associated 
with the absence of intermediate-term pure price momentum in this market revealed by prior research. The exclusive 
long-run phenomenon is inconsistent with the US evidence, which showed volume-related differential performance 
in both intermediate and long terms (Lee and Swaminathan, 2000). The differential empirical evidence in the two 
markets may be rooted in the prior findings of strong intermediate-term price momentum in the US versus weak 
price momentum in Taiwan, which is a signal of weak intermediate-term effects in Taiwan. 
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Table 3. Returns on hedge portfolios over event years 

Strategies Equations R(1st-Yr)
Panel A: Returns by event year
Pure Price P3 - P1 0.75 -5.07 *** 1.82 -2.56 -1.02

(0.49) (-2.67) (1.50) (-1.59) (-0.51)
Early Stage P3V1 - P1V3 4.56 -1.69 8.63 ** 1.59 1.49

(1.27) (-0.43) (2.56) (0.47) (0.38)
Late Stage P3V3 - P1V1 -2.85 -7.93 ** -2.84 -4.76 * -3.45

(-0.98) (-2.59) (-1.06) (-1.97) (-1.17)
Early - Pure (P3V1 - P1V3) - (P3 - P1) 3.82 3.38 6.80 ** 4.15 2.51

(1.27) (1.05) (2.34) (1.62) (0.89)
Late - Pure (P3V3 - P1V1) - (P3 - P1) -3.59 -2.86 -4.66 * -2.19 -2.43

(-1.18) (-0.86) (-1.75) (-0.85) (-0.81)
Early - Late (P3V1 - P1V3) - (P3V3 - P1V1) 7.41 6.24 11.46 ** 6.35 4.94

(1.28) (1.02) (2.20) (1.30) (0.91)
Panel B: Cumulative returns CR(1-Yr)
Pure Price P3 - P1 0.75 -4.32 -2.50 -5.06 -6.07

(0.49) (-1.64) (-0.79) (-1.38) (-1.58)
Early Stage P3V1 - P1V3 4.56 2.88 11.51 13.10 14.59

(1.27) (0.49) (1.55) (1.49) (1.55)
Late Stage P3V3 - P1V1 -2.85 -10.77 ** -13.61 ** -18.37 *** -21.81 ***

(-0.98) (-2.26) (-2.37) (-2.77) (-2.70)
Early- Pure (P3V1 - P1V3) - (P3 - P1) 3.82 7.20 14.00 ** 18.16 ** 20.66 ***

(1.27) (1.51) (2.31) (2.55) (2.61)
Late - Pure (P3V3 - P1V1) - (P3 - P1) -3.59 -6.45 -11.11 * -13.31 * -15.74 *

(-1.18) (-1.24) (-1.80) (-1.89) (-1.89)
Early - Late (P3V1 - P1V3) - (P3V3 - P1V1) 7.41 13.65 25.12 ** 31.46 ** 36.40 **

(1.28) (1.44) (2.15) (2.32) (2.35)

R(5th-Yr)

  CR(5-Yr)

R(2nd-Yr)

CR(2-Yr)

R(3rd-Yr) R(4th-Yr)

 CR(3-Yr)  CR(4-Yr)

 

***, **, and * denote significant levels of 1%, 5%, and 10%, respectively. 
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Figure 1. Cumulative raw returns on hedge portfolios for various price momentum strategies 

 
3.3 Adjusted Profitability in the Long Term 

I further addressed the issue whether profitability of the volume-based price momentum strategies is robust to control 
variables of industry effects, book-to-market-ratio and firm size. The reason to choose these factors is that they have 
been empirically confirmed to be associated with price momentum and/or trading volume phenomena. In particular, 
Moskowitz and Grinblatt (1999) reported dissipation of price momentum profits after controlling for industry effects, 
although Grundy and Martin (2001) discovered contrary evidence of persistence of momentum returns conditioned 
on industry effects. Lee and Swaminathan (2000) reported trading volume as a proxy for distinguishing between 
value and glamour stocks, as mentioned previously. Among others, book-to-market ratio is a common factor in 
defining value versus glamour stocks. In Table 1 of this study, firm size seems to be larger for low-volume stocks, as 
mentioned previously.  
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In accordance with the two-digit industry codes developed by TWSE, I used 18 industries to construct 
value-weighted industry benchmark portfolios, estimating industry-adjusted returns on individual stocks by 
subtracting related industry benchmark portfolio returns from raw returns of individual stocks. (Note 2) As in the 
research by Chui et al. (2003), I built book-to-market or firm-size benchmark portfolios by using breakpoints of 30% 
(bottom), 40% (medium), and 30% (top) to categorise stocks into three subgroups, and estimated benchmark 
portfolio returns for each BM or size portfolio. Following the approach developed by Fama and French (1996), I 
used the book value and market capitalisation at the end of the prior year to estimate book-to-market ratio for 
this-year July to next-year June. I computed firm size and built firm-size benchmark portfolios for each month. It is 
worth noting that the sample in this subsection is smaller than that used in the previous subsections in terms of both 
the number of firms and the time horizon covered due to two reasons. First, many de-listed stocks do not have full 
range of available data for early years, especially book values. Therefore, they are omitted for these periods. 
Secondly, certain early periods are truncated due to lack of enough firms in building nine volume-based price 
momentum portfolios. (Note 3) Taken together, the sample period in this subsection ranges from 1982 to 2003. 

Results for adjusted cumulative returns in Table 4, in general, confirmed the results for raw returns in Table 3. In 
other words, the volume-based price momentum effects can be explained by none of the three control variables. It is 
worth mentioning that as compared to industry effects and book-to-market ratio, firm size seems to subsume the 
volume-based price momentum effects more intensively. The reason is that cumulative differential returns (relative to 
the three pairs of strategies) conditional on firm size at the end of year five is smaller in absolute economic 
magnitude than those conditional on industry effects or book-to-market ratio (see the last column for the last six rows 
in Panels A, B and C). 

Table 4. Cumulative adjusted returns on hedge portfolios 

Strategies Equat ions
Panel A : Industry  adjusted returns
Pure Price P3 - P1 0.20 -2.86 -3.94 -6.62 ** -8.73 ***

(0.15) (-1.30) (-1.63) (-2.44) (-3.20)
Early  Stage P3V1 - P1V3 5.21 * 6.87 9.09 8.77 6.56

(1.80) (1.45) (1.60) (1.43) (1.06)
Late Stage P3V3 - P1V1 -4.41 * -12.86 *** -16.53 *** -19.56 *** -22.65 ***

(-1.70) (-2.92) (-3.46) (-3.97) (-3.92)
Early - Pure (P3V1 - P1V3) - (P3 - P1) 5.01 ** 9.74 ** 13.02 *** 15.38 *** 15.28 ***

(2.03) (2.58) (2.98) (3.19) (3.00)
Late - Pure (P3V3 - P1V1) - (P3 - P1) -4.61 * -10.00 ** -12.60 ** -12.95 ** -13.93 **

(-1.90) (-2.12) (-2.40) (-2.37) (-2.25)
Early  - Late (P3V1 - P1V3) - (P3V3 - P1V1) 9.62 ** 19.73 ** 25.62 *** 28.33 *** 29.21 ***

(2.10) (2.49) (2.82) (2.96) (2.78)
Panel B: BM  adjusted returns
Pure Price P3 - P1 -1.89 -7.68 *** -8.77 *** -12.40 *** -14.31 ***

(-1.19) (-2.93) (-2.95) (-3.63) (-4.38)
Early  Stage P3V1 - P1V3 -1.98 -5.68 -2.43 -0.90 0.01

(-0.65) (-1.25) (-0.45) (-0.16) (0.00)
Late Stage P3V3 - P1V1 -2.64 -12.79 *** -17.08 *** -24.24 *** -30.65 ***

(-0.82) (-2.59) (-2.94) (-3.52) (-4.75)
Early - Pure (P3V1 - P1V3) - (P3 - P1) -0.09 2.00 6.34 11.50 ** 14.32 **

(-0.03) (0.45) (1.19) (2.01) (2.34)
Late - Pure (P3V3 - P1V1) - (P3 - P1) -0.75 -5.11 -8.31 * -11.85 ** -16.38 ***

(-0.26) (-1.16) (-1.69) (-2.20) (-2.94)
Early  - Late (P3V1 - P1V3) - (P3V3 - P1V1) 0.65 7.11 14.65 23.34 ** 30.64 ***

(0.12) (0.87) (1.52) (2.25) (2.86)
Panel C: Size adjusted returns
Pure p rice P3 - P1 0.06 -3.04 -2.21 -4.37 -3.26

(0.04) (-1.53) (-0.88) (-1.52) (-0.97)
Early  stage P3V1 - P1V3 3.98 * 2.02 5.87 5.04 5.62

(1.82) (0.55) (1.39) (0.97) (1.06)
Late stage P3V3 - P1V1 -3.24 -8.62 ** -8.66 * -8.70 * -8.95

(-1.34) (-2.24) (-1.96) (-1.80) (-1.48)
Early - Pure (P3V1 - P1V3) - (P3 - P1) 3.93 ** 5.05 * 8.08 ** 9.41 ** 8.88 **

(2.06) (1.65) (2.44) (2.40) (2.21)
Late - Pure (P3V3 - P1V1) - (P3 - P1) -3.30 * -5.58 * -6.45 * -4.33 -5.70

(-1.77) (-1.72) (-1.80) (-1.13) (-1.22)
Early  - Late (P3V1 - P1V3) - (P3V3 - P1V1) 7.22 ** 10.63 * 14.53 ** 13.74 ** 14.58 *

(2.11) (1.87) (2.35) (1.98) (1.87)

CA R(1-Yr) CA R(2-Yr)  CA R(3-Yr)  CA R(4-Yr)   CA R(5-Yr)

 
***, **, and * denote significant levels of 1%, 5%, and 10%, respectively. 
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4. Conclusions 

Prior empirical evidence generally found an absence of price momentum in the Taiwanese stock market. Adding 
trading volume to the pure price momentum strategies, this study significantly improved the profitability of prior 
price momentum investment, consistent with the US evidence. However, the outperformance only occurs in long 
term and not in intermediate term. Specifically, volume-plus-price hedge portfolios of purchasing low-volume 
winners and selling high-volume losers—namely, the early-stage strategies—produced significantly higher 
cumulative returns during the period of 3–5 years after portfolio formation than pure price hedge portfolios of buying 
winners and selling losers. Over the similar long-term horizons, zero-cost investment strategies of holding long 
positions in high-volume winners and short positions in low-volume losers (that, the late-stage strategies), conversely, 
underperformed pure price momentum strategies. The asymmetry indicates continuation (reversal) of stock price 
dynamics among stocks relative to the early- (late-)stage strategies. The results are robust to adjustments of industry 
effects, firm size and book-to-market ratio. It is worth mentioning that firm size seems to subsume a larger portion of 
the volume-based price momentum phenomena than the other two adjustment variables because the economic 
magnitude of cumulative differential returns among the different strategies deteriorated more intensively conditional 
on firm size. 

Note that the mainly long-term Taiwanese evidence is different from the US evidence because in the US, 
superior/inferior returns on volume-based price momentum strategies relative to pure price momentum strategies 
occurred in both intermediate and long terms. The underlying reason for the time-horizon difference may be that 
prior intermediate-term price momentum evidence is generally weak in Taiwan but strong in the US, which implies 
weak intermediate-term effects in Taiwan. Among others, one limitation of this study is the restriction of sample 
years. Investigation of more recent years warrants future research. 
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Notes 

Note 1. A stock de-listed during a holding period is excluded starting from the de-listing month onwards. Negative 
one hundred percent is assigned to the return of the final month (for similar treatment, see De Bondt & Thaler, 1985, 
footnote 4, p. 798). 

Note 2. The 18 industries are (industry codes are in parenthesis): cement (11), foods (12), plastics (13), textiles (14), 
electricity and machinery (15), electricity appliance and cable (16), chemicals (17), glass and ceramics (18), paper 
and pulp (19), steel and iron (20), rubber (21), automobile (22), electronics (23), construction (25), transportation 
(26), tourism (27), wholesale, retail and conglomerate (29, 98) and others (99). 

Note 3. Recall that a portfolio must have at least five component stocks (see discussion in Section 2). 


