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support for the prediction. Considering that stocks with larger capital losses (gains) are
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1. Introduction

Among some anomalies in the stock market, the tendency of small market capitaliza-
tion stocks to yield abnormally high returns around the turn of the year, which is called
the “January effect” or “turn-of-the-year effect”, is one of the attention-paid phenomena
and researchers seek what drives the phenomenon. Among some explanations the previous
literature suggests, tax-loss selling is considered to be a main driver of the January effect.
According to the tax-loss selling hypothesis, taxable individual investors are more likely to
realize capital losses to defer tax burdened on capital gains before the tax year end (in most
countries, December), which results in price depreciation at the year end and reversion to-
ward the former level at the turn of the year. Actually, some empirical studies report results
which are consistent with tax-loss selling of individuals in December. Dyl (1977) finds that
trading volume in December is larger for losing stocks. Hvidkjaer (2006) reports that trading
imbalance among small-size trades tend to be sell-initiated among losing stocks. In recent
studies analyzing trading behaviors of individual investors (Badrinath and Lewellen (1991),
Dyl and Maberly (1992), Grinblatt and Keloharju (2001), Odean (1998), Ritter (1988), and
Ivkovic, Poterba, and Weisbenner (2005)), it is shown that individual investors realize capital
losses around December.

However there are some alternative explanations for the January effect. The first one is
the window dressing hypothesis. According to the window dressing hypothesis, institutional
cash flow due to their window dressing drives price depreciation at the year end and that

purchase-backs at the beginning of the year generate price appreciation.! The second one

!See Haugen and Lakonishok (1987) and Lakonishok et al. (1991).



postulates that the January effect is just a reflection of abnormally high rates of return for
small cap stocks during the month of January. The third one points out that the January
effect is associated with the release of unusual accounting information around the turn of
the year. As described above, it has been still debated which is the main driver of the
January effect. With out identifying ideal conditions in which the effect of tax-loss selling by
individual investors is more prominent, it is difficult to conclude how tax-loss selling affects
turn-of-the-year returns.?

There are at least two approaches employed in the literature to separate the effect of
tax-loss selling from other effects. Sias and Starks (1997) focus on cross-sectional difference
of ownership structure among stocks and examine whether stocks dominated by individual
investors show abnormally higher return in January than those dominated by institutional
investors. Among stocks which are mainly owned by individual investors, window dressing by
institutional investors are less likely to occur. In their study, they find that the January effect
is more prominent among individual-dominated stocks, which indicates that the January
effect is driven by trading behaviors of individual investors. Starks, Yong, and Zheng (2006)
present empirical evidence that tax-loss selling drives abnormally high returns in January
by investigating return and volume patterns for municipal bond closed-end funds, which are
held mostly by tax-sensitive individual investors. Poterba and Weisbenner (2001) focus on
changes in the capital gain tax rules facing individual investors in the US and investigate

the effect of the tax regime change on the return predictability by previous returns at the

2Givoly and Ovadia (1983), Reinganum (1983), Keim (1983), Roll (1983), and Lakonishok and Smidt
(1986) posit a hypothesis that the daily return pattern for stocks in the US at the turn of the year is due to
tax-loss selling.



year-end. They find that the return predictability by previous returns at the year-end is
weaker when the capital gains law encourages individual investors to realize capital losses
early in the year. Grinblatt and Moskowitz (2004) also find that tendency of stocks with
larger capital losses to show higher turn-of-the-year returns than those with larger capital
gains is stronger when capital gains tax rate is higher, which is consistent with the tax-loss
selling hypothesis. Analyzing trading behaviors of Finish investors and the effect of their
trading behaviors on stock prices, Grinblatt and Keloharju (2004) find that finish investors
realize losses more than gains toward the end of December and that the trading pattern
generates net tax-loss buying pressure which results in negative stock returns prior to the
turn of the year and positive returns in January.

While there are a lot of studies investigating the role of tax-loss selling on turn-of-the-year
returns using the US market, empirical studies analyzing the other market than the US are
few. However, as there is variety among the capital gains tax laws in different countries than
the US, it is beneficial to analyze the effect of tax-loss selling on turn-of-the-year returns
under the different capital gains tax system. Taking advantage of the strength of the analysis
in the different tax regime, this study analyzes how the capital gains tax reduction law in
Japan impacts stock returns in January during the period from October 1999 to December
2010. There are some reasons why I focus on the Japanese market during this period. First,
it is because that the Japanese government promoted deregulations on trades of financial
commodities. In the 2003 tax reform, the Japanese governments reduced the capital gains

tax rate from 20 percent to 10 percent.® Because capital gains tax on Japanese individual

3Before 1999, The Japanese individual investors face higher capital gains tax rate, 26 percent. Details on
the capital gains tax system in Japan are described in Hayashida and Ono (2010).
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investors is treated separately from other forms of income, the tax reduction law directly
affects trading behaviors around the turn of the year, which results in decaying benefits
in realization of capital losses and weaker effects on turn-of-the-year returns. In addition,
separation of capital gains tax from taxes on other forms of income generates another benefit.
Under the consolidated income taxation system as the US, it is difficult to identify years when
individual investors encounter higher tax rates. Actually, Grinblatt and Moskowitz (2004)
focusing on the US market define years when individual investors are more likely to face
higher tax rates than 20 percent as the higher tax rate regime in an arbitrary manner and
examine the effect of tax rate difference on turn-of-the-year returns. Meanwhile, analyses of
the Japanese market are easy to discriminate the era when individual investors face higher
tax rates by dividing two periods before/after the tax reduction law being in effect, which is
beneficial to examine the effect of tax-loss selling on turn-of-the-year returns more accurately.
Furthermore, most Japanese institutional investors set their fiscal year ends as the end of
March, which is an ideal condition to mitigate the effect of window dressing on turn-of-the-
year returns. Lastly, I describe the reason to confine the sample period to the era ranging
from October 1999. Individual investors in the Japanese market faced higher brokerage fees
and a turnover tax on securities trading before this period. When investors trade securities,
regardless of whether they realize capital gains/losses, they had to pay more than 1 percent
brokerage fee in addition to 0.1 percent tax on their trading size. Under this situation, how
much the highly rated brokerage fees and turnover tax law discourages tax-loss selling by

individual investors is unknown, which leads to difficulty in comparing changes in turn-of-



the-year returns before and after the capital gains tax reduction law being in effect.* In
addition, as Bank of Japan employed zero interest rate during this period, it is possible
to compare turn-of-the-year returns before and after the tax reduction without considering
time value of tax-loss selling benefits.> Thus, this study focuses on the period ranging from
October 1999 to December 2010 when the effect of tax-loss selling on turn-of-the-year returns
is less likely to be overwhelmed by the other effects. The contribution of this paper to the
literature related to turn-of-the-year returns is that this paper can analyze the role of tax-loss
selling in turn-of-the year returns in a more ideal setting than previous studies.

To examine whether tax-loss selling affects turn-of-the-year returns in the Japanese mar-
ket, dividing the sample period into two periods before and after April 2003 when the capi-
tal gains tax reduction law being in effect, this paper analyzes how turn-of-the-year returns
change in two different periods. If tax-loss selling has an important role in turn-of-the-year
returns, higher turn-of-the-year returns in the pre-tax-reduction period is expected among
stocks likely to be subject to tax-loss selling. In examinations, as in Jegadeesh and Titman
(1993) and Fama (1998), I employ a rolling portfolio approach to test this prediction. I
construct five portfolios according to the measure of unrealized capital gains which is de-
fined in Grinblatt and Han (2005) and hold portfolios for 20 days. Stocks with larger capital
losses are expected to be sold at the end of the year because of tax-loss selling benefits.
After formation of the five portfolios, I construct a portfolio which longs in stocks with the

largest capital losses and shorts stocks with the largest capital gains (the long-short portfolio

4 Actually, according to the Tokyo Stock Exchange reports, trading volume by individual investor increases
dramatically after the capital gains tax reduction law puts into effect.
SFor example, Kang, Pekkala, Polk, and Ribeiro (2011).



based on capital gains). If the tax-loss selling hypothesis is a more compelling explanation
for price appreciations in January, the long-short portfolio yields higher turn-of-the-year
returns in the pre-tax-reduction period than in the post-tax-reduction period. In empir-
ical examinations, I find evidence confirming this prediction. When holding period is 20
days, the long-short portfolio based on capital gains yields January returns of 43.4 bps per
day in the pre-tax-reduction period with statistical significance, while it yields statistically
insignificant January returns of 16.2 bps per day in the post-tax-reduction period. After
considering some characteristics on capital gains and risk adjustments, the main result does
not change. Furthermore, in robustness checks which consider short-term return reversals
and model misspecifications, main results that the long-short portfolio based on capital gains
yields statistically significant positive January returns in the pre-tax-reduction period do not
change. This study lends empirical support for the hypothesis that tax-loss selling by tax-
sensitive individual investors leads to appreciation of turn-of-the-year stock returns under
the condition that difference of tax-loss selling benefits of individuals is more identifiable
than Grinblatt and Moskowitz (2004).

The remainder of this paper is organized as follows. In the next section, first, I describe
main variables used in this study and provide some summary statistics. Subsequently, I also
introduce some empirical methodologies employed in this study. Section 3 reports empirical
results on the relationship between tax-loss selling and the January effect. Conclusions are

documented in the last section.



2. Data and methods

In this paper I analyze daily returns which are obtained from stock prices data provided
by the Nikkei NEEDS. The data contain identification codes, industry codes (the Tokyo Stock
Exchange criteria), stock prices, share outstanding, trading volume, and split and dividend
adjusted stock returns on every listed stock. The sample period ranges from October 1999
to December 2010. Data on book values of equity are also obtained from the Nikkei NEEDS.
Book values are the most recent value from the prior fiscal year reporting date. The book
values are used to construct Fama-French (1993) three factors after calculating book-to-
market ratios. Trading volume is used to calculate capital gains and in constructing a
liquidity factor defined in Pastor and Stambaugh (2003). Data on tax rates are obtained
from the National Tax Agency Statistical Annuals which are used to define pre- and post-
tax-reduction periods. Although the tax reduction law becomes effective from January 2003,
considering that the effect of tax-loss selling persists after tax reduction, I divide the sample
period into two periods: the period from October 1999 to March 2003 and the period from
April 2003 to December 2010.° As in many previous studies, I exclude financial firms and
regulated utilities from the analysis. I also omit firms with stock prices lower than 50 yen to
avoid the effect on the portfolio returns in which penny stocks are included. In the following
subsections, I introduce how to construct a proxy for capital gains and empirical strategies

to examine turn-of-the-year returns.

61f we change the breakpoint from March 2003 to January 2003 or February 2003, the empirical results
in this study hold.



2.1. Capital gain/loss

Before construction of testing portfolios according to capital gains, I introduce how to
construct a measure for unrealized capital gains in this subsection. Following Grinblatt and

Han (2005), a proxy for capital gain is defined as
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In the equations, P, is the (split and dividend adjusted) close price of stock i at date t, T'O; ;
is the turnover ratio (daily trading volume divided by share outstanding) of stock i at date
t. RP;, is the reference point which weights close prices by turnover ratio. To understand
the intuition behind the definition, I give an example. First, [ assume that an investor hold
some shares of stock i and additionally purchase T'O; ;_,, * share outstanding shares at P, ;_,
at date t-n. Then, the investor sold T'O; ;_,+1 * share outstanding shares at date t-n+1. In
this case, I consider that 1 — T'O;;_,+1 in shares purchased at t-n are sold at date t-n+1.
Thus, RFP;; can be regarded as an average purchase price using a moving-average method. I
judge whether investors face capital gains/losses calculating g; ;.

Table 1 reports summary statistics of g;;, which consist of time-series average of cross-
sectional mean, standard deviation, median, 20th and 80th percentile points in the entire
period, the period from October 1999 to March 2003, and the period from April 2003 to

December 2010. Comparing cross-sectional mean in the first period with that in the second



period, capital gains are more likely to be smaller in the first period. This tendency reflects
the rising trends of the Japanese stock market during the period from October 1999 to March
2003. Table 1 also presents an interesting seasonality of capital gains. In any period, capital
gains tend to be smaller in December and January. This tendency is thought to reflect the
fact that stock prices depreciate toward the end of the year. As the capital gains are used
to sort stocks, I also focus on the 20th and 80th percentile points of the capital gains. As
shown in the last two columns of Table 1, the 20th percentile points of the capital gains
show negative values in any period. The 80th percentile points of capital gains show positive
values except in January during the first regime. This reflects that the capital gain defined
in this study is suitable for capturing stocks which are more likely to be sold at losses around
the year end. The number of firms used in this study ranges from 2,720 in October 1999 to
3,490 in August 2008.

Table 2 reports coefficients from Fama-MacBeth (1973) regressions of the daily capital
gains on firm characteristic variables such as market capitalization (stock price * share
outstanding), book-to-market ratio (net asset divided by market cap), cumulative market-
adjusted returns (denoted as r_o9 1 and r_s50 _91), turnover ratio in the previous 12 months,
an interaction term between r_959 _; and the turnover ratio. In calculation of t-statistics, I
employ Newey-West adjusted standard errors (Bartlett HAC estimator) with 20 lags.” As
can be seen in Table 2, the coefficients on past returns show positive values and the effect
is stronger with more recent performance. In addition, the coefficients on turnover rations

show negative values. These two results reflect that the reference point defined above have

"If we change increase the number of lags from 20, the results do not change.
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a characteristic to come closer to the recent stock price. The result that coefficients on
market capitalization are positive implies that investors do not realize capital gains among
large market capitalization stocks. The interaction term between turnover and 250 days
cumulative past returns show negative values, which means that low (high) volume winners
(losers) tend to have larger (smaller) capital gains. However, the tendency does not hold
in January before the capital gains tax reduction law being in effect. This result indicates
that individual investors realize capital losses by selling high volume losers, which results in
reference points being closer to the recent stock prices.
2.2. Empirical strategy

In this subsection, I introduce empirical strategies to analyze the effect of tax-loss selling
on turn-of-the-year returns before and after the tax reduction law being in effect. To examine
the effect of tax-loss selling, first, I construct five testing portfolios according to capital gains
at the previous date before the formation period and calculate each portfolio returns on a
day-to-day basis. The reason why I sort according to capital gains is because stocks with
larger capital losses (gains) are more (less) likely to be subject to tax-loss selling around the
year end. I also construct a long-short portfolio that longs in the bottom 20 percent capital
gains stocks and shorts in the top 20 percent capital gains stocks. Testing portfolios used
in this study are equal-weighted.® This study employs a rolling portfolio approach. That is,
I calculate overlapping returns on trading strategies which hold a series of portfolios which

is selected in the current day as well as the previous k-day. K denotes the portfolio holding

8In the case of the Japanese market, because some firms (e.g., NTT docomo, Panasonic, Sony, and Toyota)
have overwhelmingly larger market capitalization than other firms, when researchers employ value-weighting
strategies, there is a possibility that idiosyncratic shocks of larger firms dominate the other effects. Thus, in
this study, I employ equal-weighting strategies.
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period.? Lastly, I run the following regression model.
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rp+ is a daily return of a testing portfolio. More specifically, we define as follows.
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K is a holding period and N,; j denotes the number of stocks included in a particular
quintile portfolio sorted by capital gains at date ¢ — k. 7, is an overnight call rate at day
t. FebNov;, Dec;, Jan; are dummy variables for the period from February to November,
December, and January respectively. i takes one (two) if the period belongs to the pre-
(post-)tax-reduction period. Mkt, is a value-weighted daily market return over the risk-free
rate. SM B; (small market cap minus big market cap) and HM L, (high book-to-market
minus low book-to-market) are constructed from the method in Fama and French (1993).1°
WML, (winners minus losers) is a momentum factor which are calculated as a similar way
in Carhart (1997).1' T estimate time-series coefficients in the above model. Coefficients o;

(i=0,1,c,5) is interpreted as a factor model alpha for each sample period. If the tax-loss

9There is someone who might wonder that the portfolio construction on a day-to-day basis might capture
the other effects than tax-loss selling because testing portfolios in January are constructed from portfolios
sorting by capital gains in January. However, the time-series average of Spearman correlations between
capital gains and the lagged ones show strong persistency. When the lag is 20 days, the time-series average
of Spearman correlation is more than 83.4 percent. Thus, if I construct portfolio on a month-to-month basis
instead of a day-to-day basis, results do not change substantially.

OFollowing Fama and French (1993), SM B; and H M L; are constructed using the 6 value-weight portfolios
formed on size and book-to-market. Different from Fama and French (1993), market capitalization at the
previous month and book-to-market at the most recent reporting are used to sort stocks. The monthly market
capitalization breakpoint is the median TSE market equity and the monthly book-to-market breakpoints are
30th and 70th percentiles.

1T construct a momentum factor following the way described in French’s website. I construct six value-
weight portfolios formed on size and prior (2-12) returns. The monthly size breakpoint is the median TSE
market equity. The monthly prior (2-12) return breakpoints are the 30th and 70th TSE percentiles.
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selling hypothesis is more dominant, I expect negative and lower coefficients on Dec; than

that on Decy and positive and larger coefficients on Jan; than that on Jans.

3. Empirical results

The main question addressed in this study is whether turn-of-the-year returns are driven
by tax-loss selling of individual investors. According to the tax-loss selling hypothesis, tax-
loss selling of stocks with capital losses at the year-end leads to stock price appreciation
around the turn of the year. To examine this prediction, I analyze how the capital gains
tax reduction law in Japan affects stock return patterns around the turn of the year. This
section reports factor model alphas of testing portfolios which are constructed according to
capital gains defined in the previous section.

3.1. Raw returns

Table 3 reports raw returns on testing portfolios when the holding period is 20 days.
T-statistics are described below the coefficients are computed using Newey-West adjusted
standard errors with 14 lags.'? The testing portfolios are divided into five portfolios according
to raw capital gains (Panel A) or residual capital gains (Panel B). The focus on this study
is how different turn-of-the-year returns are before and after the capital gains tax reduction
law being in effect. I begin by reporting December and January returns of the lowest quintile
portfolio which are more likely to be sold at capital losses in December. As can be seen in the

first column in Panel of Table 3, stocks with larger capital losses shows negative December

12ACFs (PACFs, IACFs) of portfolio returns show that number of lags is less than 15 in most cases. Of
course, there are some cases which imply that models should take larger lags than 15. However, as there
is a possibility that robust standard errors cannot be calculated in a more accurate way due to the rage of
the sample period, I set the number of lags as 14 which is a maximum number in the case of about 3,000
observations.
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returns in the pre-tax-reduction period, while they show positive December returns in the
post-tax-reduction period. However, both of them are not statistically significant. At the
same time, stocks with larger capital losses shows positive January returns both in the pre-
and post-tax-reduction periods. Only in the former period, January returns statistically
significant values. This tendency also holds when I focus on Panel B of Table 3.

Subsequently, T report December and January returns of the portfolio which longs in
the bottom 20 percent capital gains stocks and shorts in the top 20 percent capital gains
stocks. The last column in Panel A of Table 3 shows that the long-short portfolio based on
raw capital gains generates significant January returns only in the pre-tax-reduction period.
While the long-short portfolio based on raw capital gains yields January returns of 43.3
bps with a t-statistic of 3.42 in the pre-tax-reduction period, it yields those of 16.2 bps
with a t-statistic of 1.62 in the post-tax-reduction period. Panel B of Table 3 also shows
similar tendencies. The long-short portfolio based on residual capital gains yield 17.8 bps
per day in January with statistical significance in the pre-tax-reduction period, while the
portfolio generates a smaller and statistically insignificant January return of 4.8 bps per day
in the post-tax-reduction period. Although it is weak evidence for December returns, these
results are consistent with the prediction that the capital gains tax reduction law discourages
tax-loss selling and results in lower turn-of-the-year returns in the post-tax-reduction period.
3.2. Ruisk adjustment

Table 4 reports risk adjusted calendar-time alphas and factor loadings on the portfolios
which longs in the bottom 20 percent capital gains stocks and shorts in the top 20 percent
capital gains stocks. Asshown in Table 4, even after risk adjustments, the long-short portfolio
based on raw /residual capital gains generates significant January returns only in the pre-
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tax-reduction period. For example, when stocks are sorted by residual capital gains, the
long-short portfolio yields 16.2 bps per day in January with statistical significance in the pre-
tax-reduction period, while the portfolio generates a smaller and statistically insignificant
January return of 4.9 bps per day in the post-tax-reduction period. When I employ raw
capital gains, I obtain similar results.

Subsequently, I focus on factor loadings on the long-short portfolio. As shown in Panel A
of Table 4, the long-short portfolio based on raw capital gains show higher factor sensitivities,
which implies that January returns cannot be eliminated because of higher systematic risks.
However, as can be seen in the last column in Panel B of Table 4, factor loadings on the
long-short portfolio based on residual capital gains show economically and statistically less
significant values than those on the long-short portfolio based on raw capital gains, which
implies that exploiting the positive January return is realizable with a market-neutral posi-
tion by constructing the long-short portfolio according to residual capital gains. As a whole,
results presented in Panel A and B in Table 4 provide empirical support for the prediction
that tax-loss selling drives appreciations of stock returns in January.

3.3. Short-term return reversal

From this paragraph, I focus on how the length of the holding period affects turn-of-the-
year returns. As documented in Jegadeesh (1990), Lehman (1990), and Lo and MacKinlay
(1990), stock returns tend to show reversals in the short run (at most one month). This
short-term return reversals might be contributed to return patterns around the turn of the
year. To show that results documented in Table 3 and 4 are not driven by short-term return
reversals, [ also construct rolling portfolio strategies skipping 5 or 10 days after the formation
period.
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Table 5 reports 4 factor model calendar-time alphas when testing portfolios are held for
20 days skipping 5 or 10 days after the formation period. Calendar-time alphas without
skipping are also reported in Table 5. As shown in the table, there is a tendency that turn-
of-the-year returns of the long-short portfolio based on capital gains get lower as the skipping
periods get longer. January returns of the long-short portfolio based on raw capital gains in
the pre-tax-reduction period drop from 31.3 bps per day to 21.2 bps per day when I change
the skipping days from 0 days to 10 days. These results imply that January return spreads
of the long-short portfolio based on raw capital losses might be driven by short-term return
reversals. Panel B of Table 5 reports risk-adjusted January returns on testing portfolios
for different holding periods when I employ residual capital gains. Although the long-short
portfolio based on residual capital gains shows a similar tendency to those on raw capital
gains, the rate of decline in turn-of-the-year returns on the long-short portfolio is milder in
response to the length of the holding period. This is because I control the effect of short-term
return reversals in the Fama-MacBeth regression of raw capital gains. Collectively, although
short-term return reversals affect January returns, results in Table 5 also present empirical
support for the tax-loss selling hypothesis.
3.4. Robustness 1: Different calendar-time alphas

As documented in Grinblatt and Keloharju (2004), stock prices appreciations among
stocks with capital losses begin before the year-end. Thus, I change the periods of calendar-
time dummies which are defined as the period ranging from the beginning of the current
month to the end of that. Instead, I define the periods of calendar-time dummies as the
periods ranging from 5 days before the end of the previous month to 5 days before the end of
the current month. Using the newly defined calendar-time dummies, I conduct factor model
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regression of the portfolio which longs in the bottom 20 percent capital gains stocks and
shorts in the top 20 percent capital gains stocks.

Table 6 reports the regression results. Basically, I find similar tendencies even if I employ
different calendar-time periods. However there is a little difference from previous results. For
example, the long-short portfolio shows statistically significant January returns in the post-
tax-reduction period in Panel A of Table 6. This also holds true for the pre-tax-reduction
period. Inclusions of the last 5days at the year-end contribute to capturing the effect of tax-
loss selling on turn-of-the-year returns in a more accurate manner. As can be seen in Panel
B of Table 6, the same tendency is also observed in the long-short portfolio based on residual
capital gains. In spite of these results, January returns on the long-short portfolio are lager
in the pre-tax-reduction period than those in the post-tax-reduction period. Overall, results
in Table 6 also support the tax-loss selling hypothesis.

3.5. Robustness 2: conditional factor model

In the previous subsection, I assume that factor loadings of testing portfolios do no change
throughout the sample period. However, factor loadings might change because of change in
risk attitudes of investors and there is a possibility that the change in investors’ attitudes
toward risks can explain abnormally high January returns of the long-short strategy based
on capital gains. Considering the effect, I estimate a simple conditional factor model which
accounts for changes in factor loadings in addition to changes in intercepts (alphas). More
concretely, employing a similar way in Lewellen and Nagel (2006), I estimate conditional
alphas and factor loadings of the long-short strategy based on capital gains in January,
February-November, and December both in the pre- and post-tax-reduction periods. Results
are reported in Table 7.
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Panel A of Table 7 reports the subsample analysis when I sort stocks by raw capital gains.
First, focusing on the first row in Panel A, the results confirm the tendency of Table 4 that
the January return spread of the long-short strategy based on capital gains are more likely
to be higher in the pre-tax-reduction period. To achieve highly returns with maintaining a
market-neutral risk position, I also estimate conditional alphas and factor loadings of the
long-short strategy based on residual capital gains, which are reported in Panel B of Table
7. As shown in the first row, the results also present the similar tendency observed in Panel
A. Focusing on factor loadings on the long-short portfolio, the portfolios tend to have higher
factor loadings on the market factor, the size factor, and the value/growth factor in December
than in other months during both the pre- and post-tax-reduction period. The results imply
that investors’ trading behaviors around turn-of-the-year also affect return spreads such as
SMB and HML in a similar way that tax-loss selling affects return spreads on the long-short
strategy based on capital gains. As a whole, results presented in this subsection also confirm

that tax-loss selling drives turn-of-the-year returns.

4. Conclusion

In this paper, focusing on the 2003 capital gains tax regime change in Japan which reduce
the tax rate from 20 percent to 10 percent on capital gains, I examine whether tax-loss selling
affects turn-of-the-year returns. As the tax reduction law decays benefits in realization of
capital losses and results in weaker relationship between tax-loss selling and turn-of-the-year
returns, the analysis of turn-of-the-year returns before and after the tax reduction law being
in effect is beneficial to separate the effect of window dressing and that of tax-loss selling on

turn-of-the-year returns.
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If tax-loss selling has an important roles in turn-of-the-year returns, higher turn-of-the-
year returns in the pre-tax-reduction period is expected among stocks with larger capital
losses which are more likely to be subject to tax-loss selling. Empirical findings in this study
lend support for the prediction that tax-loss selling affects turn-of-the-year returns.

First, I find that the long-short portfolio which longs in the bottom 20 percent capital
gains stocks and shorts in the top 20 percent capital gains yields higher turn-of-the-year
returns in the pre-tax-reduction period than in the post-tax-reduction period. This tendency
holds even when I employ residual capital gains which consider the effect of previous returns,
market capitalization, book-to-market, and turnover ratio. Second, considering the effect of
short-term return reversal on turn-of-the-year returns, I construct strategies skipping 5/10
days after the formation period. In the analysis, I find a tendency that turn-of-the-year
returns get lower as the skipping period gets longer. Although the profitability of the long-
short portfolio based on capital gains weakens in response to the length of the holding
period, turn-of-the-year returns of the long-short portfolio are still statistically significant in
the pre-tax-reduction period. In the robustness check which changes calendar-time, I find
that turn-of-the-year returns are abnormally higher in the pre-tax-reduction period with
statistically and economically significance. The robustness check which accounts for the
time-series change in factor loadings also confirms that the long-short portfolio based on

capital gains yield higher turn-of-the-year returns in the pre-tax-reduction period.
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Table 1: Summary statistics of capital gains. This table reports summary statistics for the capital gains.
The capital gain is defined as g; = H_T?Pt where RP; is the reference price weighted by trading probability
which is assumed to correspond to the turnover ratio. The table reports the time-series average of the
cross-sectional mean, median, standard deviation, and the 20th and 80th percentiles of the capital gains in
each calendar time (February to November, December, and January) for the entire period, the period from
October 1999 to March 2003 (Regime 1), and the period from April 2003 to December 2010 (Regime 2).

Period Month  Mean St. Dev. Median P20 P80
Feb-Nov -0.107  0.452 -0.051  -0.222 0.065

Entire Dec -0.162 0.353 -0.095 -0.307 0.042
Jan -0.165 0.467 -0.095 -0.305 0.043

Feb-Nov -0.163 0.686 -0.085 -0.282 0.039

Regimel Dec -0.246  0.463 -0.151  -0.413 0.001
Jan -0.254 0.724 -0.151  -0.408 -0.001

Feb-Nov -0.082 0.349 -0.037 -0.195 0.077

Regime2 Dec -0.121 0.300 -0.067  -0.255 0.062
Jan -0.114 0.320 -0.062 -0.246 0.069

24



¥CF0  GSP0  SEF0  ©0S0  €EF0  68¢0  ¥RE0 A
(c0'e-) (¢9¢) (zes-) (18°0) (2ez) (|T°1-)  (88°%-)
1€0°0- F€0'0- 0£0°0- €€0'0  €S0°0-  9T0°0- GZO'0- IPAOWIT,, T~ 0%y
(60'9-) (9g7-) (9,2-) (€99-) (ceg) (2801-) (826~

2e0’0-  0€0°0- TE€0°0- L8€0- 96T°0- 9FC0-  €IT0- ToAowIT,
(1¢9)  (8¢1) (B92) (¢11-) (¢v0) (22-)  (BOT)

€z0'0  SI0°0  ¥TO'0  TFO'O- 60000 0€00- G000 (Ng)ur
(0g9) (ee11) (e6'€1) (197 (0L9) (26'%) (6€LT)

2e0’0 0800 9200 €500  SPO0  LE00  TI€0°0 (AVOIN)UI
(g0'e) (6ze) (866) (gve) (zov) (ve11)  (06'%1)

P00 B8R0 T6F0  68F0 €680  66£°0 12— 0%y
(1e'¢)  (9L¢) (6gcr) (11¢) (91'%) (10°11) (S0°0%)

Y60 6160 8260  Le8T  @8¢T  SETT  TVOT =02y

uer 29(] NA uer 29(] NA QUII) Iepua[e))
¢ W3y T WISy QIIju

‘(g owr3oy]) (10 Ioqueoa(] 0% €00z [11dy woly pouad o1 pue ‘(T owrdey]) £00g UYOIRIN 01 6661 10q010() Wwolj potted oY) ‘potrod
oI1que oY) I0J (AIenue pue ‘Ioquueds(] ‘I9QUISAON 0 AIRNI(Y]) OWI} IRPUS[RD [DBD Ul Pallodol oIv S)NSOI UOISSOIZ0Y 'SUOISSOISOI [RUOIID0S-SSOIO
oY} WO 3] JO OBLIOAR SOLIS-OWI} O} SI 37 PO3I0dol oY, "UOIIR[OII000)NE pue A}IO1)SEPOSOIoIoY I0J JUN0DIR YOIYM STe[ T [IM SIOLID PIepUR)S
paisnlpe 1sop\-AomaN SUIST PajR[NO[RD IR SOI)SIIR)S-) PUR ARD AIoAd UILI 9IR SUOISSAISOI [RUOIJISS-SSOI) "STJUOU g Snoladld o) Ul ISAOWIN) dFRIDAR
9T} ST IOAOWINT, PUR ‘YJUOUW SNOTAdId 9T} JO PUL o1} e OljRl JOYIRUI-03-300( Jo S0 o1} st (Ng)u ‘fauowt snotaaid o1y Jo pus o1 je uoryezipeiides
jaxprewt Jo Sof oy st (JVOIN) U ‘yauow ouo Surddrys wimnjel 1eak-1 snoraord oty st 160927 ‘uIngor 30038 yjuow-1orrd oty ST T—'08—37 *SO1ISIIORIRYD
wLIg uo sured ejided oY) JO SUOISSOISOI [JOgORIN-RUIR,] WO SIUSIOIFo0o s110dol o[qe) SIYJ, ‘sured [ejided JO SUOISSOISAI [[JogoRN-BWR] g O[qR],

25



(¢cg0) (€90) (2200 (o) (sT0) (20T

Y00 GL00 €€T0  T9T0  LI00  6L1°0 cun
(Lze) (er1) (812)  (eve) (0v0-) (€870
QL0 9600 F¥,T0  €8V°0 TI€0°0- 2OV0 lup
(o01) (812) (182) (81°0-) (Lz'¢) (08°1)
8700 09T°'0 800 €I100- F0Z0 1610 (]
(¢v1-) (1217) (621-) (901-) (0971-) (€¥'T-)
9,00 S9T°0- T¥PC0- €10~ 80T0- T1€C0- a1

(te0)  (¢L0) (¢L0) (eg0) (e80) (cL0)

7000 9200 TE00  0TI00 9200 9800 CaoNqQof
(t00-) (1€0-) (sg0-) (s60) (680) (€20)

0000 €10°0- €I100- LPO'0  T€0°0- CI00 'MONQo
9010 9D O DO DD gre

UO Mdﬁﬁﬁwwp “m ngﬂmnﬁ UO MelI “44 ~®Q@&

*SOYRUIIISO JUIIDIJO0D 9} MO[d( UMOYS oIR STe[ FT M SOI)SIIR)S-)
possnlpe jsop) -AomoN pue seSejusotod ATrep ul perrodal ore swingol mey ‘pored uoronpai-xel(-sod)-o1d o) 01 s8uopq potied o) J1 (0m)) SUO soxe)
1 A[oA1300dsol ATenue pur ‘IoquIodd(] ‘IOqUIDAON 03 AIeniqe wogj pord oY) I0J SO[qRLIRA AWIWND oI ‘un ‘*29(] ‘*a0NQo,] ‘sorojrrod sAep ()
snotasad o1} U0 wInjal s, Aep JueLImd o) surdeiose Aq pajndurod are sorjojriod Surgse) Uo swInjal pur pord UOIRULIO] 8 Io3je SAep ()g I0] PoY] oIv
sorjoyprod 3urysa], -orep snoraaxd oY) e sures [eyided o) U0 paseq (T(0F IPqUISd( 03 GEGT 10019() WOIJ SISeq ARP-01-A@D © UO PAULIO) oI SO[IUIN()
-orjojy1od oripumb sured [ejided 1se3re] o) 310ys pue orjojriod oipuinb sured ejided 3somoy oy Suoj ey sorjojriod pojysrom-enbe oy pur sorpuinb suresd
reydeo (g pued) renpisel/(y [oued) Mel 1soy81Y pue 3somo] o) I0J sorjojriod pajySom-fenbos o) Jo (Arenuef pue ‘IoqUIodd(] ‘IOQUIDAON 01 ATRTLIOD])
QWIT) IRPUL[RD [ORO Ul SWINJOI mel A[ep sjuesold o[qe) SIyJ, -suresd (ejrdes [enprsel pue mel Aq SUIpIos sorjojprod SUIso) UO SWINOI MRY ¢ d[(RT,

26



6¢1°0 80T°0 9600 I1¥°0 61¢0 L9070 PV

(€L¢-) (16°21-)

2800~ 657°0- TINM
(¢v°0) (ge'1) (¢0°¢) (79°9)

020°0 0L0°0 €910 PP0 TINH
(L1°2) (20'2) (¥1°6) (ge'L)

0L0°0 L9070 2670 9.%°0 qdINS
(6S%) (90¢)  (ve9) (67°8) (9z6) (777

1€T°0 SYT'0  0TT°0 c1€0 ZI7’0  1ST°0 PIN
(90°1) (tot)  (91°1) (8LT) (9e'1)  (L8°71)

670°0 6V00 6500 e1r'0 60T°0  LLT°0 cun
(¢2°2) (og'z) (0e7a) (z8°¢) (cge) (19°€)

ZoT'0 80T'0  TIST0 e1e’0 CrE0  LEVO up
(6L0) (sv0)  (09°0) (0o10-)  (6¥7'1) (190

¥€0°0 1200 200 900°0- 2800~ T¥0°0- (T
Lr1)  (2g1-)  (ev'1-) (t00)  (68°0-) (90°1-)

¥G0°0-  690°0- CLOO- 100°0 180°0- 131°0- (T

(610)  (z00-) (12°0) (tz0)  (270)  (220)
€00°0 0000 €000 7000 g10°0-  800°0 GONQIT
(1€°0) (L00)  (62°0) (FL1) (89°0) (6171
900°0 1000 9000 ¢c0°0 L300 GS0'0  aoNqQa.f
WOW+Ad A4 INAVD WOW+Ad 44 INdVD
UO Maﬁ:uﬁwwh ”m ﬁwgdm.m UO MelI ”< ngdn.m

"S9YRUITISS JUSIOIJO0D ) MO[d( UMOYS
aIe s8e T YIM SOTISIIRIS-) Pajsnlpe 1sop\-KomoN pue soSejuodiod Aqrep ur perrodar ore seyqd(y “(L66T) HIeYIR) Ul Aem IR[IUIIS © S POIR[NO[RD oIV
UOIYM I090R] WNIUOWOW © ST (SIOSO[ SnuItl s10uuIm) *7 7 A1 *(€66T) YOUSL] PUR eUWR,] Ul POYIOW o) WOIJ POJONIISTU0D SI0oR] oI (1oyIRUI-01-00(] MO]
SNUIW JoyIeW-03-y00q Y31y) *7 py [ pue (des joxrewr 3iq snurua ded joyIew [[eWS) 7 S 9)el 901J-YSLI o[} I0AO0 WINJOI JoY IR A[Iep PojySom-anyea
' ST #y Jy "polted uorjonpai-xe(-1sod)-a1d oy 0} s8uofeq porrad oY) JT (0m3) ou0 soye) T “A[oArpoadses Arenue pue ‘IoqUIgdd(] ‘IOQUIBAON 01 AIeNIqs
woly porrad o) 10J so[qerres Awrwunp aIe ‘unp ‘Y997 ‘‘aoNqa . sorojriod sAep(g snorasld oY) U0 UWINJAI S, ARp JULLIND o) Surderasr Aq painduod
are sorjojrrod Juryse) uo suinjel pue polred UOIYRULIOJ oY) Io)e SAeD ()g I0J Py o1e sorjojprod Sursay, ‘oep snoraaxd o) je sures [ejrdes renprsal
A} UO Pdseq (TG IoqUuIEdd(] 03 6661 10q010() WO SIseq ARP-0)-ARD ® UO POULIO} aIe souing) -orojriod o[rpumb sured ejrden 9seSre[ o) SII0YS
pue orojarod o[ryumb sured [ejides jsomo] o1y sSuO[ Jer) orojrrod pojySem-renbe o1y pue se[ryumb sured [ejdes (g [oued) renpisel/(y [oued) mel
150U ST pue 3S0MmO[ 93 10] sorjojirod pajysem-Tenbs oy} 10] sFUIpLO] 1030€] puR (ATenue[ pue ‘IoqUISId(] ‘IOQUISAON O} AIRTLI(S,) OWI} IRPUS[RD [ord
Ul SwINjel pajsnlpe ppouwr 1030v] AJrep sjuasaxd o[qe) sty ], ‘sured [ejides renprsal pur mel Aq peaos sorojprod G uo swInjal pajsnlpe ysry :f o[qrl,

27



(67°0) (99°0) (90°'1) (12°'1) (6£'1) (8L71)

€200 1€0°0 670°0 12070 980°0 er1°0 cun
(F12) (12°2) (¢2°2) (662) F1¢) (z8°¢)
821°0 W10 z91°0 arall 6£2°0 €1e0 up
(¢2°0) (05°0) (6L0) (€0°0) (12°07) (0T°0-)
010°0 120°0 7€0°0 z00°0 210°0- 900°0- @a(]
(¢2'2-) (L0 (L1°T-) (28°07) (€L°07) (10°0)
GI1°0- T0T°0- 7600~ 960°0- €60°0- 100°0 a7
(8L°0-) (68°0-) (61°0) (9%°0-) (16°0-) (12°0)
010°0- z10°0- €00°0 600°0- T10°0- F00'0  CAONQI
(¢L0-) (92°0) (1€°0) (02°0) (62°0) FLT)
710°0- G10°0- 900°0 900°0 600°0 G600 ONQIT
shep(1 diyys  sAep-¢ diys  diys-uou sAep(1 diys  sdep-¢ disys  diys-uou
0 [enpIsal ¢ [pued 0 MeI Iy [PpuRd [y [oued

‘sured [ejiden ([enpisel) mel Aq sy00)s 1108 [ UoUYM
synsa1 syr0del o[qe) oyy Jo () Y [oURg SOIRWIIISO JUSIOLJO0D T} MO[d] UMOUS oI s3] FT UM So1IsIje)s-) poisnlpe jsop-£omoN pue sedejuediod
Arep ur pajiodar axe seydye swr)-Tepusre)) ‘sorjojiiod sAep (g snoraid o) UO WwInjor s AP JUSLIND o) Sursersse Aq pajnduroo are sorjojirod Sur)se)
uo swnjey poured uorjeurIoj oyl JIoyye sAep ¢ Surddrys sAep (] pur ¢ ‘() pue poued UOIIRULIO} oY) I8jje SAep () 10J P[eY o1e sorjojiiod Sursaf,
‘orjojyrod orpumb sured rejrdes (Tenpisol/melr) 9so8Ie] o) 4I0ys pue orjojiriod o[yumb sured Tejrdes ([enprsai/mer) 1somof o1y sSuol ety orfojriod
o) uo seyd[e owI}-IRPUS[RD [opowl 1090} AJrep sjuosord o[qe} siy], ‘porrod uoryeuwrto} oyy Ioye Jurddiys sAep-y seyd[e owij-1epus(e)) :G 9[qe],

28



(6¢'1) (2¢1)  (6871) (8¢2) (192) (¥s@)

8L0°0 9,00 0800 610 G8T'0 0920 cunp
(z¥'T) (re¢z) (287%) (68°€) (6z'e) (es7)
€61°0 1030 €20 6LE°0 €r0  18G°0 lup
(67°0) (8z0) (e80)  (ge1-)  (g0'z) (06707
120°0 2100 6€0°0 ¢L0°0-  ¢TT0-  L90°0- 2T
(6L0-)  (960-) (or1-)  (1000-)  (19°0-) (66°0)
2c0’0-  ¥90°0- 080°0-  T000-  690°0- 6ET°0- o]

(ero)  (110) (61°0) (zzo)  (¥50)  (sz0)
200°0 200°0-  €00°0 ¢00°0 PT00- 8000 “ONQIT
(L10)  (600-) (0z0-)  (65°T) (sv0) (gL0)
7000 200'0-  F00°0- 0500 6100 G800 '0ONQaT
WO+ A4 4% WOW+Ad  Jdd  aey
UO Mdﬂﬁﬁwwh “m ~®Q®& UO MBI “< ~®Qd&

‘SOYRUIISO JUSIDIO0D O} MO[9( UMOYS oI S3e[ T UM SOIIS1IR)S-] pajsnlpe 1sopn-LomoN pue sodejuooiod A[rep ur peliodol ore
seydyy -poured uorjonpai-xe)(-3sod)-o1d o3 03 s3uoeq porrad o) Ji (0m)) U0 soye} T "AToA1300dsal ATenue pue ‘IoqUIodd(] ‘IOQUISAON 0} AIRTLI)S]
woyj porrad o1} I0J so[qrLIeA Awmunp aIe ‘un . 097 ‘*ao Njqa,f -sorjojirod sAep(g snorasxd o) U0 uIngel s Aep Juelmd oY) sursersse Aq pajnduwod are
sorjoj3tod Sur}se) UO suINgal pue porrod UoIyewLIO] 9} I93Je SAep (g I0J P[oY aIe sorjojiod Jursa], -o1ep snoiaaid a1y) ye sured [ejided renpisal oY) uo
poseq 010 I0quIadd( 03 G66T 19q01d() WO} SISeq ABp-03-ABD & UO POULIO] 9I€ SO[IJUINY) ‘IUOUL JUSLIND 91} JO PUS 91} 910Joq SARD G 03 yjuow snoraaid
oYY JO puo oY} 210Joq sARP G W0 pored d) Se POUYOP ST OWI} IepPUSed [ord ‘So[qe] snolaold Wolf juslefi( orojriod ofrpumb sured [ejrdeo jso8re|
o1} syI0ys pue orjojprod opumnb sured [ejides gsomo] oy s8uol ey orjojrrod poyySrom-renbe oty pue sojpumnb sured rejdes (g pued) renprsai/(y
[PuRd) MReI 1SoySIY pue 1SoMO[ oY} 10] sor[ojrIod pojydem-Tenbs o1} 10] (ATenue pue ‘IoquIedd(] ‘IOQUIBAON 01 ATRNLIGS,]) S} IePUS[RD (Do Ul STLIN}Ol
possnlpe [epowt 1030v]- Arep sjuosord o[qe} SIyJ, "sures [ejrded [RNPISOI pue mel Aq pallos sorfojprod G uo seyd[e ouWI}-IRPUS[RD JUISPI(] 9 d[(RT,

29



(g6'0-)  (000) (2871 (9v'z-)  (82%)  (06¢)

¥90°0- 0000  €90°0- ger'0-  0S¢0-  ¥ST0- TINA
(cLo-)  (1e2) (19°¢) (1ze)  (gre)  (g91)
gro'0-  TeT0  €ST0- 0G€°0 7080 €310 TINH
(890)  (22)  (090) (og1)  (ev7)  (89°0)
6500  L8T0 %200 0vT0 6820 82070 qINS
(e87)  (6L¢)  (¥CT) (cge)  (219)  (8¢™)
912’0  S8¢°0 6900 €ee0 gy’ 0  L8T°0 PIN
(8%'1)  (¢10-)  (06°0) (zoz)  (6107) (¥20-)
$90'0  S00°0-  ZT00 06T0 G000~  S00°0- ydoozoyuy

sueyroA0 ures [ejdes [enpisol (¢ [PueJ
(60¢-) (8e1)  (1rs)  (e1'¢)  (ee9) (ezel)

F0G0-  €ST°0- 627 0- 919°0-  ¥IL0-  95¢°0- TINM

(cre) (gL (120) (¢6'¢)  (Fge)  (g0¢)

6280 0860 1100 8970 GEr0 WSO TINH

(967)  Fvy)  (197°9) (s1¢)  (12%)  (6€2L)

2090  6VL0  LSTO 169°0 9690  SZF0 qINS

(66c)  (FLe)  (e67) (cre)  (ovw)  (1L9)

G620 1860 0920 GFL 0 769°0  ¥8€0 WMIN

(ecv'1)  (00z-)  (95°0) (¢62) (zor)  (18°71)

¥SO'0  680°0- 21070 192°0 9900  SF0°0 ydooroquy
SueyIoA0 ures [ejdes mer 1y pueq

Q@ﬁ O@Q >OZ|0_®m Q@ﬁ O@Q >OZ|£®rm

X®B) MO OWIIZIY :¢J [ou® Xe} YSIY) ] oWISOY Yy [PUeJ oOuWl) IRpud[e
[) ¢ PWILs9Y -d [ourd 4ot d 'V [PuRd PUoTeH)

"SOYRIISO JUSIDIJO0D ) MO[9( UMOYS oI S3e[ FT YIM SOI)SIIRIs-] pojsnlpe 1sop\-AomoN pue soFejuodrod Arep ut
potrodar are seyd[y ‘poted uorjonpai-xej(-3sod)-o1d o) 0} s3uopq porad o1y JT (0m)) oUO soxe) T “A[oA1100dsel ATenue[ pue ‘I0quUIEds(] ‘IOCUIDAON
07 Areniqaq woiy porrad oY) I0J S9[qrLIRA AWIUND oI ‘un “*99(7 ‘a0 \Jqa,f ‘sorjojriod sAep()z snotasxd o) U0 wIngel s Aep Juarmd o) Surserose Aq
pomdwos axe sorjojiiod Surse) Uo SwIngel pue porrod UOIIRULIO} S} I9jje SARp ()g I0J Poy aIe sorojirod Surso], oep snorasid o) je sured jejrdes
[enpIsal 9y} U0 paseq (T(g IoqUIdd( 03 66T 19]030() WOI) SISeq ARp-01-ABp © UO POULIO] oI SO[IJUINY) YIUOW JUDLIND 9} JO PUS 93 2I0Joq SKep
G 01 Yyuow snotadid o) JO PUd oY) 210Joq SARp G WOI} porrod oY) se Pouyep ST oW} IepUsed [ord ‘So[qe) snorald Wolj JUaIyI(] ‘orojitod oryumb
sured Tejides 3sodre[ oy s)I07s pue orjojirod ojryumb sured Tejides 3somol o) s3uof jey) orojirod pajydrom-renbs oy pue seipumnb sured rejdes (g
[Pued) Tenpisel/(y [pued) Mel 1SoUSIY pue 1S9mo[ o9y} I0] sorjojaiod pojysem-renbs oy) 10] (Arenue[ pue ‘IoqUIgdd(] ‘IOQUIDAON 01 AIRTLI(S]) U]
IePUL[eD YorD Ul SUINJAI Pajsnlpe [opowr 1030€]-F A[rep syuasaid a[qey sy ], so1jojirod 3I107s-3U0] 97} U0 SSUIPLO] 10}o€] pue seyd[e [RUOI}IPUO)) :/ I[qRT,

30



