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Abstract

This paper investigates the presence of abnormal returns through the
use of trading strategies that exploit the predictability of short run
stock price movements. Based on historical returns of the largest set
of individual securities in the UK stock market examined to date,
this paper identifies profitable momentum trading strategies as
investment tools over the period 1955-96. Our results show that
returns on trading strategies cannot be accounted for by a ssmple
adjustment for beta-risk. Although we find evidence of size effect in
the UK stock market, this phenomenon cannot explain the
momentum profits. However the paper finds that these profitable
investment strategies are only apparent in the sub-sample 1977-96,
and are not present in the earlier 1955-76 period. The implication is
that momentum is not a genera feature of the UK stock market, but
isonly apparent over certain time periods.
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1. Introduction

Recently there has been much work on the profitability of trading strategies in
stock markets. This work stands in stark contrast to the previously well-accepted
doctrine of the efficient markets hypothesis. Under the null hypothesis of weak-form
market efficiency, the performance of portfolios of stocks should be independent of
past returns. However empirical research has shown that asset returns tend to exhibit
some form of positive autocorrelation in the short to medium term; but mean-revert
over longer horizons. There are two prevaent types of trading methodologies used to
take advantage of seria correlation in stock price returns. momentum trading and
contrarian strategies. At one end of the spectrum, momentum strategies rely on short-
run positive autocorrelation in returns and generates abnormal profits by buying past
winners and selling past losers. Liu, Strong and Xu (1999) report on the profitability
of momentum strategies in the UK over the period 1977-96. In contrast contrarian
strategies are based on negative seria correlation in stock prices such that selling

winners and buying losers generates abnormal profits.

The current paper assesses the profitability of momentum strategies on the UK
stock market using the most comprehensive set of data available to date. This is
important since any regection of the efficient markets hypothesis, may be a
consequence of short span of data, and raises the question as to whether the
documented rejection of the efficient markets hypothesisis a property of the sample or
whether it is a more detailed empirical regularity. In fact Liu, Strong and Xu (1999)
argue that their momentum results are robust across two sub-samples in their dataset .
However we find that extending the data on UK returns back to 1955, the momentum
effects apparent from 1977 onwards do not exist in the earlier period 1955-76. The
next section presents an overview of both the theoretica and empirical literature on
seria correlation in stock prices. Section Il describes the data set in detail, Section
IV covers the methodology and safeguards applied to this study, Section V presents
the empirical results, Section VI explores the empirical findings after controlling for

risk. Section VII further examines the effect of size on the empirical results, and
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Section VIII holds the conclusion to the overall findings of this paper.

2. LiteratureReview

In recent years, there has been a surge of articles on the predictability of asset
returns based on historical returns. DeBondt and Thaler (1985, 1987) identified long
run return reversals; which suggest that contrarian strategies of selling past winners
and buying past losers generates abnormal returns.! Other papers [Fama and French
(1988), Lo and MacKinlay (1988), Porterba and Summers (1988) and Jagadeesh
(1990)] aso documented evidence of negative serial correlation in long horizon stock
returns, but positive correlation at shorter intervals’. Positive autocorrelation at short-
time intervals suggests that momentum strategies might yield profitable trading
opportunities. Jegadeesh and Titman (1993, 1995) document significant positive
returns when stocks are bought and sold based on short-run historical returns. Firms
with higher returns over the past 3- to 12- months subsequently outperform firms with
lower returns over the same period. Using data from the NY SE and stocks listed on
the American Stock Exchange (AMEX) from 1965 to 1989, they ranked stocks in an
ascending order based on their past 3- to 12- month returns. Based on this ranking,
ten equally-weighted deciles of stock portfolios are formed. The top decile is
classified as the ‘loser” decile and the bottom decile is known as the ‘winner’ decile.
In each overlapping period, the strategy was to buy the winner decile and sell the loser
decile with holding periods of 3- to 12- months. Abnormal returns were documented
with this trading strategy; however, the profits generated in the first year after
portfolio formation dissipates in the following two years. In addition Grinblatt and
Titman’s (1989) paper indicated the success of mutual funds which use momentum
strategies as an investment tool for selecting stocks. Grundy and Martin (1998), use

the Fama-French three factor risk-adjusted returns model to document profitability of

! For the UK Power, Lonie and Lonie (1991), MacDonald and Power (1991), and Dissanaike (1997)
find that contrarian strategies based on monthly returns of UK companies yield abnormal profits.
Though Clare and Thomas (1995) using randomly selected UK annual returns data from the period of
1955 to 1990 conclude that the documented overreaction was a manifestation of small firm effect.

2 These findings are contentious, and a number of arguments have been suggested that would
reduce the profitability from exploiting these contrarian patterns: risk [Chan (1988), Ball and Kothari
(1989), Fama and French (1996)], size effects [Zarowin (1990)], microstructure effects [Kaul and
Nimalendran (1990), Lo and Mackinlay (1990)].
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more than 1.3 percent per month using momentum strategies on NY SE and AMEX
stocks over the period 1966 to 1995. Moskowitz and Grinblatt (1999) document
strong momentum effect across industries. When stocks from past winning industries
are bought and stocks from past losing industries sold, the strategy appears to be
highly profitable, even after controlling for cross-sectional dispersion in mean returns
and likely microstructure differences. Conrad and Kaul (1998) in a study on NYSE
and AMEX securities between the period of 1926 to 1989 document the success of
contrarian strategies at long horizons and momentum trading strategies at medium
horizons. Chan, Jegadeesh and Lakonishok (1996) find that momentum effects are

distinct from post-earnings announcement drift.

The momentum anomaly is not confined to the US. Rouwenhourst (1998) tested
the profitability of momentum strategies in international equity markets. Monthly
total returns from 12 European countries during the period 1980 to 1995 are used to
form relative strength portfolios. After correcting for risk, it was found that winner
portfolios outperform loser portfolios by more than 1 percent per month and the
overall returns all momentum portfolios are significantly correlated to findings for the
US market by Jegadeesh and Titman (1993). Using monthly returns from stock
indices of 16 countries for the period of 1970 to 1995, Richards (1997) find that the
momentum effect is strongest at the 6-month horizon with an annual excess return of
3.4 percent. For horizons longer than one year, ranking period losers begin to
outperform winners with an average annualised excess returns of more than 5.8
percent. A recent paper by Liu, Strong and Xu (1999) show the presence of
momentum profits using weekly UK stock prices over the period of January 1977 to
December 1996. Controlling for systematic risk, size, price, book-to-market ratio, or
cash earnings-to-price ratio did not eliminate momentum profits. They further
conclude that the momentum effect is derived from market underreaction to firm-

specific information.

It is apparent from the above studies that over short to medium-term (i.e., 3- to
12- month) horizons, momentum strategies are most profitable; while contrarian
strategies prove to be more profitable over the very short-term (i.e., 1- to 4- week) and

long-term (i.e., 36- to 60- month) horizon.



MOMENTUM IN THE UK STOCK MARKET

While most of the empirical works point to some level of predictability in stock
returns, there is widespread disagreement about the underlying explanation for this
type of predictability. A number of theoretical models of investor behaviour have been
proposed to explain these seria correlation properties in stock prices. Daniel,
Hirshleifer and Subrahmanyam (1998) base their theory on investor overconfidence,
and changes in confidence arising from biased self-attribution. DelL.ong et a. (1990)
and Jegadeesh and Titman (1993) point out that positive feedback traders tend to force
prices of equities to overreact and move away from their long-run values temporarily
as these “trend-chasers” reinforce stock price movements even in the absence of
fundamental information. Baberis, Shleifer and Vishny (1998) present a model
consisting of a representative investor who believes that earnings tend to move
between two different “states” or “regimes” (i.e., earnings either mean-revert or
trend); even as earnings follow a random walk in the model. Berk, Green, and Naik
(1999) suggest that when firms exploit advantageous investment opportunities, they
tend to change their non-systematic risks in a predictable manner, which will generate
predictable patterns in returns. Hong and Stein (1999) propose a model which focuses
on externalities that result from interactions between heterogeneous agents rather than
the psychology of the representative agent. In a follow up paper Hong, Lim and Stein
(2000), test this model and conclude that firm size and residual analyst coverage play

an important role in determining profitability in momentum strategies.

3. Methodology and Data

The aim of this paper is to test the null hypothesis of weak form stock market
efficiency that states that time series returns are independent over any time horizon.
That is, when returns are defined over short intervals, they are serially independent
under the Efficient Market Hypothesis (EMH). To the extent that the null hypothesis
is rejected, returns observed over different time intervals will display some form of
serial correlation or predictability based on the prescribed set of trading strategies.
Portfolios are formed on the basis of past returns. The top batch of the ranked and
sorted stocks is labelled as the ‘loser’ portfolio and the bottom ‘winner’ portfolio.
Momentum strategies form portfolios on the basis of past short-run returns, by buying

winner portfolios and selling loser portfolios.
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We test the empirical implications of forming winner-loser portfolios in the UK
market which involve the simultaneous sale of loser stocks and the purchase of winner
stocks; hence resulting in zero net investment. The efficiency market hypothesis
predicts that these winner-loser portfolios will yield zero profits. However if asset
prices exhibit mean-reversion or overreaction, the winner-loser portfolios will

generate profits over some horizons in the sample period.

The test for the profitability of momentum trading strategies in the paper will be
based on the methodology used by DeBondt and Thaler (1985, 1987) and Jegadeesh
and Titman (1993)°. These papers assess the profitability of JxK trading strategies,
where securities are assigned to portfolios according to a ranking in period t based on
the previous J months' returns. In month t, we form awinner-loser portfolio, where an
investor goes short on the loser portfolio and takes on a long position on the winner
portfolio for the following K month horizon. Thus, based on J months of historical
data, portfolios are held on for horizon of K months after being executed in month t.
Jegadeesh and Titman (1993) classify the top decile of performing stocks as winners
and the bottom decile as losers. Of course different definitions of winners and losers
may actually produce significantly different results. We follow the Jegadeesh and
Titman (1993) and Liu, Strong and Xu (1999) methodology of decile portfolios.

This paper examines a large sample of historical returns from January 1955 to
December 1996 of all companies on the London Business School London Share Price
Database (LSPD) tape. This tape consists of all companies quoted on the London
Stock Exchange since 1975. For the period before 1975 the file is made up of a
number of different samples. As well as a random sample of 33% of the companies
guoted on the Exchange between 1955 and 1974, there are 33% of new issues in each
year 1955-74. The tape also includes the 500 largest companies by market value in
January 1955, and the 200 largest in December 1972, plus al 100 companies in the

brewing industry. There are atotal of 1,571 securities in the sample starting in January

% This study will be based on log returns instead of raw returns. Conrad and Kaul (1993) and Ball et al.
(1995) point out that results documented by DeBondt and Thaler (1985, 1987), Chan (1988), Ball and
Kothari (1989), and Chopra et al. (1992), suffer from measurement errors as raw returns were used in
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1955, and as securities enter and leave the Exchange over the next 40 years, there are
over 6,600 securities in total over the entire sample period. Portfolios will be formed
based on historical share price performance and the monthly stock returns data are
aso taken from the LSPD tapes.*

For every stock i on the LSPD tape without any missing values between test
intervals, an equally weighted portfolio of losers and winners are formed based on
cumulative monthly returns. The procedure is repeated up to 64 times (i.e., once for
each J x K trading strategy) using non-overlapping observations starting January 1955
to December 1996.

Securities are selected based on their returns over the past 3 to 24 months.
Holding periods examined will aso vary from 3 to 24 months. The trading strategy
consists of three basic steps. First, individua stocks are ranked according to
Cumulative Continuous Returns (CCR) for each stock i on past J months of

continuously compounded monthly returnsin the initial portfolio formation period.

CCR =Y R,

where

R, = logg [(P// + D//) /P/—l]

where R isthe log-return in month t for company i, P; isthe last traded price in month
t, Dy is the dividend declared ex-dividend during month t, and Py, is the last traded
price in month t-1. The continuously compounded monthly LSPD returns are assumed
to be temporally independently and identically distributed (11D): returns are assumed
to be normally distributed, identically distributed over time, and independent over

estimating portfolio performance.

“ Ariel (1987) documents higher returns on days immediately before and after the first half of calendar
months from 1963 through 1981 in the US market; however, this should not affect the findings of this
paper as profits are calculated based on strategies where the closing price on the last day of month are
consistently used as a reference point throughout the test period.
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time, although conceivably cross-sectionally correlated.

Second, in each month t, the entire series of securities at that date is divided
into ten equal deciles in ascending order based on CCR;s. Securities are assigned in
equal numbersto each of the ten portfolios. The top decile (decile 1) is designated the
‘loser’ portfolio and the bottom decile (decile 10) ‘winner’ portfolio. In month t, we
form a winner-loser portfolio whereby an investor goes short on the loser portfolio

and takes on a long position on the winner portfolio.

The profits of the above strategies are calculated for the returns on buy-and-
hold returns for both the winner and loser portfolios. The trading strategies are
replicated for each stated period and the mean returns for each horizon is simply the

average of all the replications.

The final step of the trading rule is to determine the profits of a winner minus
loser portfolio (ﬁvw-nner-mser ) where the mean monthly returns from past loser portfolios

(Rioser ) are subtracted from mean monthly returns of past winner portfolios ( Ruinne ):

Ruimer-loss = Ruwinner - Rlioser

Under the null hypothesis of weak form market efficiency, the EMH would

predict that the average returns on the winner-loser portfolio is zero.”  If the returns

on these arbitrage portfolios (ﬁvw-nna—mser) are significantly different from zero, we can

reject the weak form of the EMH; assuming that transaction costs do not influence

Ruimer-iosr .~ A significant and positive value for Ruime-iosx Would support the

findings of previous empirical work carried out in the US and UK. In other words, the

® The winner-loser portfolio test statistic is:

,uwinner ~ /'Iloser
2 2
Jwinner + aloser

N N

winner loser

where Line iS the mean monthly return on winner portfolio, ¢?.ime the variance of winner portfolio,
Nuinner the number of observations in the winner portfolio, Lo the mean monthly return on loser
portfolio, 0% e« the variance of winner portfolio, Niesr the number of observationsin the winner
portfolio.
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null hypothesis of market efficiency is tested against the aternate hypothesis of the
predictability of stock prices based on past returns. That is, if the momentum strategy

is profitable, past winners should outperform past losers:

ﬁwinner - ﬁloser > 0

The profits on these arbitrage portfolios are returns generated from going long
and short one dollar in winners and losers, respectively (i.e., the difference in returns
on winner and loser portfolios). If there are evidence of momentum in the stock
market, the winner-loser portfolios will generate significant abnormal profits. The
payoff generated by buying the winner stocks and selling the loser stocks is equivalent

to the excess return of a zero cost portfolio with aninitial net investment of zero.

4. Potential Problems and Safeguards

The investment horizons considered span between 3 months to 24 months. As
such, only the direct difference of winner-loser portfolio returns will be reported
instead of abnormal returns for each portfolio. This is because of the sensitivity of
abnormal returns to the performance benchmark used over long horizons, as
highlighted by Dimson and Marsh (1986). Kothari and Warner (1997) aso point out
that tests for long-horizon abnormal returns around firm-specific events are severely
misspecified. In addition the methodology of carrying out a portfolio-to-portfolio
comparison is conceptualy akin to the control firm-to-firm approach suggested by
Barber and Lyon (1997) to help correct misspecified abnormal returns based test
statistics.

Since we use LSPD returns for this study, the monthly returns are computed from
the last traded price in any month, and we acknowledge that the use of transactions
prices potentially induces bid-ask bounce effects in our data. Serial correlation can be
induced by bid-ask spread effects when the last price of the ranking period is aso the
first price of the post-ranking period. To overcome the potentia bid-ask bounce
effects and seasondlity effects, Liu, Strong and Xu (1999) used monthly returns
computed from weekly Datastream price quotes for their empirical investigation. The

10
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Liu, Strong and Xu (1999) study uses data from 4,182 UK companies available from
Datastream for the period January 1976 to December 1996 with 3-month to 12-month
test intervals. Our test is more robust as we use a total of 6,600 securities from the
LSPD tapes for period January 1955 to 1996 with test intervals of 3-month to 24-
month trading strategies. In fact he bid-ask bounce effect is likely to overstate
contrarian profits, but understate momentum returns. Since the bid-ask bounce effect
is likely to be more pronounced for illiquid smaller companies, in our sample value-
weighted decile portfolios could be constructed to help minimise the possible bid-ask
bounce effects. We will checkout the role of firm size in the computation of

momentum profits.

Another issue is the importance of transactions costs. Some of the trading
strategies implied by our winner-loser portfolios can be transaction intensive,
especially with overlapping test periods where up to an average of 300 transactions
take place in a week. Naturally, it is possible to modify the strategy to reduce the
frequency of trading (i.e., by random selection of N percent of stocks from each decile
or, do so by further dividing the top and bottom deciles into sub-deciles for investment
purposes). Also, ingtitutiona traders can often secure substantia trade discounts
relative to individua retail investors.  Second, stocks with smaller market
capitalisation are more likely to be traded at a wider bid-ask spread compared to firms
with larger market capitalisation. Third, it is possible to reduce overall transaction
costs substantially with the use of options to achieve the same level of exposure.
However, the aim of this paper is not to search for low transaction cost versions of
trading strategies but rather, to identify stock price reversals and momentum in the UK
market within a reasonable framework. As such, portfolio profits in this study are

made under non-specific transaction cost assumptions.

The tests are performed on portfolio returns computed over non-overlapping time
periods. The drawback of conducting such non-overlapping tests for long horizons is
that first, there is an inevitable loss of information, and second, there is a chance that
economic cycle may be a magjor component in determining the outcome of contrarian
and momentum strategies due to the limited data range. However, Smith and Y adav

(1996) conclude that for explanatory variables with seria correlation, General Method

11
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of Moments (GMM) estimators perform worst than non-overlapping regressions in
producing standard errors (i.e., generating empirical size probabilities above that of
their respective theoretical values). To test the robustness of the results, the data is

truncated into two sub-periods.

5. Empirical Findings

This section evauates the profitability of momentum investment strategies
described in the previous section. The strategies were applied to all securities with
non-missing returns listed on the London Stock Exchange between January 1955 and
December 1996.

5.1. Non-Overlapping Observations (January 1955 to December 1996)

Table | gives a detailed breakdown of returns based on non-overlapping observations
from January 1955 to December 1996 with a J lag-holding period where the J lags
range from 3-month to 24-months in three month intervals. The table then reports
profitability of each of the J strategies over the following K horizons where the K
horizons a so range from 3-month to 24-month. In fact there are 8 reported lags and 8
horizons in tota (i.e, 3, 6, 9, 12, 15, 18, 21, 24-month intervals for every J x K
strategy). For each of these 64 strategies atotal of eight summary statistics are shown:
the loser portfolio mean monthly return, loser portfolio monthly standard deviation,
number of observations for the loser portfolio, winner portfolio mean monthly return,
winner portfolio monthly standard deviation, number of observations for the winner
portfolio, winner-loser portfolio mean monthly return, and test statistic for the winner-

loser portfolio (see footnote 5).

<Table !>

Most of the average returns for winner minus loser portfolios for the 64
strategies in Table | are positive and statistically significant. The results show a total
of 24 trading strategies that are positive and statistically significant at the level of at
least 90 percent. The most profitable strategy is the 12 x 6 momentum strategy with a
winner-loser portfolio that earns an annualised return of 16.2 percent. Thisoutcomeis

consistent with results of overlapping test periods of Jegadeesh and Titman (1993) and

12
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non-overlapping test intervals by Liu, Strong and Xu (1999). For multiple tests of the
efficient markets hypothesis, the Bonferroni method is used to guard against the
eventuality of non-independent k tests. Even with an adjusted critical value at 3.29,
the 12 x 6 strategy stays significant at a level of 99.95 percent. In fact a total of 10
strategies remain significant at the new higher critical value. Note that the 3x3 strategy
actudly yield significant negative returns implying that in the very short run a
contrarian strategy would be profitable. Also at the other end of the trading strategy
range, for the 24-month ranking period none of the subsequent returns on the winner-
loser portfolio are significantly different from zero, and in fact a number of returns are

negative. This suggests that over longer periods returns are negatively correl ated.

The returns are mostly leptokurtic (more so over the short horizons) and
negatively skewed for the entire series with the kurtosis tapering off as the time
horizon increases. Thisis expected as over long horizons, the Central Limit Theorem
applies and the returns tend to be closer to the normal distribution. Figure 1 graphs the
returns for winner-loser portfolios across investment horizons for all 8 ranking

periods.

<Figure 1>

As can be seen from the figure, each of the strategies based on past returns
exhibit a peak at around the 6 to 9-month holding period with subsequent returns
tailing off to be insignificant, and even negative. We observe a pronounced upward
drift in the returns as we progress from a 3-month up to a 12-month ranking period,
such that the 12-month ranking period more-or-less dominates all other ranking
periods in terms of subsequent investment returns. The drift downwards of longer
length ranking periods continues into the negative domain as the lagged past returns
periods are lengthened. Of the 24 statistically significant trading strategies, most of
them are can be found between the 6- to 12-month investment horizons based on 6-
month to 15-month ranking periods. All investment horizons for the winner-loser
portfolio beyond 15-months yielded insignificant profits. Notice the returns seem to
dip into the negative domain quicker as the ranking period increases. This suggest

that momentum strategy is profitable in the short- to medium-time horizon but

13



MOMENTUM IN THE UK STOCK MARKET

contrarian trading strategies are more profitable at very short intervals and over the

long run as we observe areversal in stock returns.

5.2.  Non-Overlapping Observations (January 1955 to December 1976)

In Table Il we report the returns of winner and loser portfolios from non-
overlapping observations for the first series of truncated data from January 1955 to
December 1996 with a 3-month to 24-month lag-holding period. The table reports
profitability of investment strategies over 8 horizons in tota (i.e., increment of 3-

month intervals for every J x K strategy).

<Tablell>

Results from this truncated series are significantly different from the
comprehensive data set. The returns on winner and loser portfolios in this sub-period
are mostly positive but insignificant except for the 18x3 trading strategy where the
winner-loser portfolio yield an average annualised return of 13.8 percent. Apart from
this momentum strategy the only other statistically significant winner-loser portfolios
was the 3x3 and 3x6 contrarian trading strategies which yielded an annualised profit
of 14.04 percent.

<Figure 2>

Figure 2 plots the holding period returns for each of the 8 strategies for the
first sub-period. In contrast to figure 1 it can be seen that the pattern of returnsis much
flatter, though again their is a tendency for negative returns for longer ranking periods,
and alonger holding periods. Only the 18x3 strategy breaks through the 0.005 per cent

barrier, in contrast to figure 1 where 10 strategies did so.

5.3. Non-Overlapping Observations (January 1977 to December 1996)

Table Il reports the returns for strategies based on non-overlapping
observations from for the second series of truncated data from January 1977 to
December 1996 with a 3-month to 24-month lag-holding period. The table again
reports profitability of the strategies over 8 horizonsin total.

14
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<Tablelll>

The results presented in Table 111 and plotted in figure 3 are notably different
from those in Table Il. All profits from winner-loser strategies formed from a 3-
month ranking period are positive and significant. The 6 to 18-month strategies yield
positive returns over al return horizons and up to a 12-month horizon are typically
significant. There is a downward drift to returns on the winner-loser portfolio as the
investment horizon increases, but it is only for the 21 month and 24 month ranking
period strategies that there is any negative returns, and only at long investment
horizons. The evidence on profitable very short-term contrarian strategies has aso
disappeared. Almost half of the strategies yield significant positive returns, and break
though the 0.005 barrier. The 18x3 strategy is the most profitable yielding an average
return of 23.6 percent, though this seems dlightly anomalous. A more general pattern
seems to be that returns increase at short investment horizons as we move from the 3-
month up to the 9-month raking periods, and thereafter start to fall off, though still
yielding positive and significant returns. The evidence in this table are most closely
comparable with the Liu, Strong and Xu (1999) dataset.

<Figure 3>

6. Empirical Findings After Controlling for Risk

We know that riskier investments generally yield higher returns than investments
that are free of risk, so that the fact that the results from the previous section have
shown that returns on winner portfolios dominate returns on loser portfolios may be
because the securities in the winner portfolio are riskier. With the use of Capital
Asset Pricing Model (CAPM), we are able to quantify of the trade-off between risk

and expected return.

With the market portfolio as exogenous and conditional on the realised return of
individual assets, the CAPM model offers a testable prediction of betas. Thus, to
investigate whether time varying risk betarisk explains the phenomenon observed, the

Ordinary Least Squares (OLS) estimator of the slope coefficient in the market model

15
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is used to estimate the respective portfolio betas’ :

Ri= ai+ BmRn + 6t

where R;; is the realised of portfolio i at timet, Ry is the realised return of the market
portfolio7 a timet and g; is the zero mean disturbance term. We use this regression
method to obtain the beta of each of the respective decile portfolios. Rather than
report the results for al 64 trading strategies, we concentrate on the symmetric
strategies 3x3, 6x6 etc. The t-statistics is the table are based on the null hypothesis of
aunity betafor the market portfolio instead rather than zero.

<Table V>

<Figure 4>

Table 1V shows that portfolio betas of extreme portfolios (both winner and
loser) peak across the board for all trading strategies. the t-statistic however, show
that the mid-range betas are statistically more significantly different from unity than
compared to that of extreme winner and loser deciles. There is a tendency for the
betas of the loser portfolios to be dightly higher than the betas for the winner
portfolios. In the final row of the table we report the results of a t-test on the
difference in the betas of the winner and loser portfolios: the evidence is inconclusive

that the betas of winner deciles are larger (or riskier) than that of loser deciles.

<TableV>

<Figure 5>

We repeat the test on the values of the decile portfolio betas for each of the
two sub-periods. Results from Table V relate to the first sub-period, January 1955 to
December 1976, are similar to figures presented in Table IV. Table V shows that

® This is based on the Sharpe-Lintner capital asset pricing model (CAPM) excess-return market model:
(Ri- R)= am+ Bn(Rn - R) + .. Theintercept term a; is transposed as [ @, - R(Bm— 1)] instead of
the prevalent Jensen performance index.

" We use the mean equally-weighted returns of all securities listed on the London Stock Exchange as a
broad-based benchmark for the market portfolio.

16
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again the betas of the extreme portfolio peak across the board for all trading strategies,
with a tendency for the winner portfolios to have slightly higher betas. However the t-
statistic on the difference between the betas of the winner and loser portfolios reported

in the last row of TableV indicate an insignificant difference.

<TableVI>

<Figure 6>

Table VI and Figure 6 reports the results of the beta regressions for the second
sub-period January 1977 to December 1996, and in this case the betas of the winner
portfolios are less than the betas of the loser decile. Again though the differences are

insignificant.

The above result confirms that returns on trading strategies cannot be
accounted for by a simple adjustment for beta-risk, because the Winner and Loser
portfolios generated cognate beta estimations. These beta values suggest that the
returns from trading strategies exploiting both positive and negative serial correlation
cannot be easily explained by ssimple betarisk. We document momentum in the UK

stock market, even after attempting to control for risk.

7. Empirical Findings After Controlling for Size

Market capitalisation (size) is defined as the current share price multiplied by the
number of common shares outstanding. Banz (1981) was one of the first to note that
firms with lower market capitalisation (small firms) tend have higher sample mean
returns. DeBondt and Thaler (1987) aruge that the winner-loser phenomena is
primary not size effect; however, their finding show that on average, winners are twice
as large as losers®  Zarowin (1990) also find that losers are usually smaller than
winners based on 3-year sample periods. Famaand French (1992) further demonstrate
the small firm effect with findings of smaller firms generating higher returns than
larger firms do. Berk (1997) attributes the higher returns of smaller firms to higher

discount rates - because smaller firms are generally riskier than larger firms, their

® No statistical test was performed to verify the equality of size between these two groups by DeBondt
and Thaler in their paper.
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higher discount rates yield higher average returns over long time periods.

We examine the effect of size on returns in this paper by comparing the
difference in market capitalisation between winners and losers. We concentrate on the
second sub-period of the full sample, since it was over this period that the momentum
profits were most significant. As before, we rank all British registered companies
guoted on the London Stock Exchange since January 1977 based on their 3-month to
24-month historical returns. The stocks are then sorted into ten equally-weighted
deciles in ascending order; that is, the top decile (decile 1) consolidates as the loser
portfolio and the bottom decile (decile 10) is the winner portfolio. The unique
company identification number of each company is then matched with the LSPD
market capitalisation file to obtain the respective market values,” and the market
capitalisation of each decile is computed by averaging the cumulative total of the
decile portfolio. To be included in this investigation, a firm must have non-missing

values in both the LSPD returns and market capitalisation files.

<TableVII>

<Figure 7>

Table VIII shows results obtained by using unadjusted rates of market
capitalisation for the period of January 1977 to December 1996. It can be seen that
the average size of a security in each decile rises as we move from the loser decile up
to decile number seven, however in the last three deciles, the small size effect is
present in and average market capitalisation falls as we move to the winner decile..
The market capitalisation of loser portfolios is smaller than that of winner portfolios
across the board. The result of statistical test performed to test the equality between
these two groups is shown in parenthesis in the last row of Table VII. Our finding in
this section is identical to evidence presented by Liu, Strong and Xu (2000) where

market capitalisation peaks around the mid-range deciles with loser portfolios smaller

® Zarowin (1990) and Fama and French (1992) also perform tests on the effect of size on past period
performance on returns. Their method ranks stocks based on size first before sorting them into loser
and winner deciles within the individual size decile. Our investigation on the other hand, involves the
ranking of stocks by returns followed by the analysis of size for the individual winner and loser decile.
However, we follow DeBondt and Thaler (1985) and Zarowin (1990) procedure of dropping a firm
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than winner portfolios. However, it is crucial to note that we can attribute the size
phenomenon to abnormal profits only if losers (winners) are consistently larger or
smaller than winners (losers) in periods when they outperform each other. Whileitis
true that losers have a tendency to be smaller than winners, only 2 out of 8 test periods
are statistically significant when tested for equality between these groups. Moreover,
statistically significant momentum profits are only present in holding periods of 3to 6
months. Consequently, the difference in size between loser and winner portfolios

cannot explain momentum profits.

<TableVIII>

<Figure 8>

Table VIII demonstrates that the size test holds results to the inflation-adjusted
market capitalisation with 1977 as the base year. The result acquired with adjusted
rate of market capitalisation isidentical to that of the unadjusted rate. Loser portfolios
are smaller than winner portfolios across the entire test period. Again we observe that
losers have a tendency to be smaller than winners. However, only 3 out of 8 test
periods are statistically significant when tested for equality between these groups.
Once more, we find some evidence of size effect in the UK stock market; nonetheless,
this phenomenon can neither contribute to nor explain momentum and contrarian

profits.

9. Conclusions

This paper has tested the profitability of momentum trading strategies in the UK
stock market. It did so by examining profits generated by extreme decile portfolios
formed on historical returns. Overall, returns from winner minus loser portfolios are
positive and significant over practically all investment horizons up to 24 months after
the portfolio formation. There is strong evidence of momentum effect over the short-
to medium-term horizons, where an investor takes on a long position on winner

portfolio and sells the loser portfolio.

from the test sample once a missing return is detected.
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The defining feature of the random walk in stock prices is that successive
changes are uncorrelated, and deviations from this characteristic essentially imply that
the market is not necessarily efficient. However when we split our sample into two
sub-periods from 1955-76 and 1977-96, we found that athough the momentum
strategy was profitable over the latter period, there was little evidence of momentum
profits over the earlier period. Hence the profitability of momentum strategies over the
entire sample is due to the high profitability of strategies over the latter half of the
sample. Thisis an important result, because it indicates that positive seria correlation
in UK stock pricesis not ageneral feature of the whole sample, but is only confined to
sub-samples. One possible reason for this result could be due to the less volatile pre-

1976 market as reported by earlier studies on random walk models for stock prices.

We have also investigated the notion that winner portfolios were probably riskier
than loser portfolios, thus accounting for their superior returns. Our results show that
returns on trading strategies cannot be accounted for by a simple adjustment for beta-
risk. We find evidence of size effect in the UK stock market; however, this

phenomenon can neither contribute to nor explain momentum and contrarian profits.

In conclusion our results confirm the presence of momentum in the UK market
over the period entire 1955-96, but we note the strong caveat that most of these profits
were generated over the second half of the sample, with the implication that

momentum was not a general feature of the UK stock market over this whole period.

20



MOMENTUM IN THE UK STOCK MARKET

References
Ariel, R. A., 1987, “A Monthly Effect in Stock Returns,” Journal of Financial
Economics, 18, 161-174

Ball, R., and S. P. Kothari, 1989, “Non-Stationary Expected Returns: Implications for
Tests of Market Efficiency and Serial Correlation in Returns,” Journal of Financial
Economics, 25, 51-74

Ball, R., Kothari, S., and Shanken J., 1995, “Problems in Measuring Portfolio
Performance: An Application to Contrarian Investment Strategies,” Journal of
Financial Economics, 38, 79-107

Banz, R., 1981, “The Relation Between Return and market Value of Common
Stocks,” Journal of Financial Economics, 9, 3-18

Barber, B., and Lyon, J., 1997, “Detecting Long-Run Abnormal Stock Returns: The
Empirical Power and Specification of test statistics,” Journal of Financial Economics,
43, 341-372

Barberis, N., Shleifer, A., and Vishny R., 1998, “A Model of Investor Sentiment,”
Journal of Financial Economics, 49, 307-343

Berk, J., 1997, “Does Size Really Matter?,” Financial Analysts Journal, 53, 12-18

Berk, J., Green, R., and Naik V., 1999, “Optimal Investment, Growth Options and
Security Returns,” Journal of Finance, 54, 1553-1607

Chan, K. C., 1988, “On Contrarian Investment Strategy,” Journal of Business, 61,
147-163

Chan, K. C., Jegadeesh N., and Josef Lakonishok, 1996, “Momentum Strategies,”
Journal of Finance, 51, 1681-1713

Chopra, N., Lakonishok, J., and Jay R. Ritter, 1992, *“Measuring Abnormal
Performance,” Journal of Financial Economics, 31, 235-268

Clare, A., and Stephen Thomas, 1995, “The Overreaction Hypothesis and the UK
Stockmarket,” Economics Letters, 40, 105-112

Conrad, J., and Kaul, G., 1993, “Long-Term Market Overreaction or Biases in
Computed Returns?,” Journal of Finance, 39-63

Conrad, J., and Kaul, G., 1998, “An Anatomy of Trading Strategies,” Review of
Financial Sudies, 11, 489-519

De Bondt, W. F. M., and Richard Thaler, 1985, “Does the Stock Market Overreact?,”
Journal of Finance, 40, 793-805

De Bondt, W. F. M., and Richard Thaler, 1987, “Further Evidence of Investor

21



MOMENTUM IN THE UK STOCK MARKET

Overreaction and Stock Market Seasonality,” Journal of Finance, 42, 557-581

De Long, B. J., Shleifer, A., Summers, L. H., and Waldman R. J., 1990, “Positive
Feedback Investment Strategies and Destabilizing Rational Speculation,” Journal of
Finance, 45, 379-395

Daniel, K., Hirshleifer, D., and Subrahmanyam A., 1998, “Investor Psychology and
Security Market Under- and Overreactions,” Journal of Finance, 53, 1839-1885

Dimson, E., and P., Marsh, 1986, “Event Study Methodologies and the Size Effect:
The Case of UK Press Recommendations,” Journal of Financial Economics, 17, 113-
142

Dissanaike, G., 1997, “Do Stock Market Investors Overreact?,” Journal of Business
Finance & Accounting, 24, 27-49

Fama, E. F., and Kenneth R. French, 1988, “Permanent and Temporary Components
of Stock Prices,” Journal of Political Economy, 96, 246-273

Fama, E. F., and Kenneth R. French, 1992, “The Cross-Section of Expected Stock
Returns,” Journal of Finance, 47, 427-465

Fama, E. F., and Kenneth R. French, 1996, “Multifactor Explanations of Asset Pricing
Anomalies,” Journal of Finance, 51, 55-84

Grinblatt, M., and Sheridan Titman, 1989, “Mutual Fund Performance: An Analysis
of Quarterly Portfolio Holdings,” Journal of Business, 62, 394-415

Grundy, B. D., and Martin J.S., 1998, “Understanding the Nature of Risks and the
Source of the Rewards to Momentum Investing,” Working Paper, University of
Pennsylvania

Hong, H., and Stein, J. C., 1999, “A Unified Theory of Underreaction, Momentum
Trading and Overreaction in Asset Markets,” Journal of Finance, 53, 1935-1974

Hong, H., Lim, T., and Stein, J., 2000, “Bad News Travels Slowly: Size, Analyst
Coverage, and the Profitability of Momentum Strategies,” Journal of Finance, 55,
265-295

Jegadeesh, N., 1990, “Evidence of Predictable Behaviour of Security Returns,”
Journal of Finance, 45, 881-898

Jegadeesh N., and Titman S., 1993, “Returns to Buying Winners and Selling Losers:
implications for Stock Market Efficiency, Journal of Finance, 48, 65-91

Jegadeesh N., and Sheridan Titman, 1995, “Overreaction, Delayed Reaction, and
Contrarian Profits,” Review of Financial Sudies, 8, 973-993

Kaul, G., and Nimalendran, M., 1990, “Price Reversals: Bid-Ask Errors or Market

22



MOMENTUM IN THE UK STOCK MARKET

Overreaction?,” Journal of Financial Economics, 28, 67-93

Kothari, S., and Warner, J., 1997, “Measuring Long-Horizon Performance: Abnormal
Returns,” Journal of Financial Economics, 43, 301-339

Kryzanowski, L., and H. Zhang, 1992, “The Contrarian Investment Strategy Does Not
Work in Canadian Markets,” Journal of Financial and Quantitative Analysis, 27, 383-
395

Liu, W., Norman, S., and Xinzhong Xu, 1999, “UK Momentum Tests,” Journal of
Business Finance and Accounting, vol. 26, Issue 9/10

Lo, A. W., and A. Craig MacKinlay, 1988, “Stock Prices Do Not Follow Random
Walks: Evidence From a Simple Specification Test,” The Review of Financial Sudies,
41-66

Lo, A. W., and A. Craig MacKinlay, 1990, “When are Contrarian Profits Due to Stock
Market Overreaction?,” Review of Financial Sudies, 3, 175-205

MacDonald, R., and D. M. Power, 1991, “Persistence in UK Stock Market Returns:
An Aggregated and Disaggregated Perspective,” in M. P. Taylor (ed.), Money and
Financial Markets, Basil Blackwell

Moskowitz, T., and Grinblatt, M., 1999, “Do Industries Explain Momentum?,”
Journal of Finance, 54, 1249-1290

Poterba, J. M., and L. H. Summers, 1988, “Mean Reversion in Stock Prices,” Journal
of Financial Economics, 27-59

Power, D. M., Lonie A. A., and R. Lonie., 1991, “Some UK Evidence of Stock
Market Overreaction,” British Accounting Review, June, 149-170

Richards, A. J., 1997, “Winner-Loser Reversals in National Stock Market Indices:
Can They Be Explained?” Journal of Finance, 52, 2129-2144

Rouwenhorst, K. G., 1998, “International Momentum Strategies,” Journal of Finance,
53, 267-284

Smith, J, and S. Yadav, 1996, “A Comparison of Alternative Covariance Matrices for
Models with Over-Lapping Observations”, Journal of International Money and
Finance, 15, 813-823

Zarowin, P., 1990, “Size Seasonality, and Stock Market Overreaction,” Journal of
Financial and Quantitative Analysis, 25, 113-125

23



991y L6CY a9y 69¥ 4214 S66Y SS1S 02ss STOHPAIISA() JO JoqumN

S¥1§10 LyeSs1o LLLSTO §C91°0 6¢¥91°0 10291°0 98991°0 §9081°0 UORPIAI(] pIepurIS
80TL00°0 96£900°0 12LS00°0 L62900°0 ¢L8200°0 e€100°0 89700°0- 11200°0- OIopIOg ¥9s0T  ¢f
T0L°0 10C°T <6v9'T 1890°C L9L'C 98°¢ 15009 vy onsSnNYIGIS9 T,
688100°0 12€00°0 66<+00°0 65¥500°0 9L2L00°0 §000T0°0 6LS210°0 $69800°0 OI[OJ1IO JOSOT-JouulN
6299 9069 0009 SL19 ey S199 99 L6L9 SUOHPAIIS() JO JoqumN
6L6C1°0 Preelo L91¢1°0 €06C1°0 €coclo Ss1el0 SYSClo 19921°0 UORPIAI(] pPIepUwIS
188600°0 1L0600°0 955010°0 €12e10°0 €68110°0 L56600°0 8T¥10°0 y2oreo o OI[ORIO  JouuTX
669 §659 9¢LS S16S <609 659 0899 6889 SUOHPAIISA() JO JoqumN
1¥cs10 ¥erslo €6¥S91°0 16¢S1°0 929610 ¥5651°0 1¢y91°0 L5891°0 UORPIAI(] pIepurlS
266L00°0 298500°0 851900°0 YSLLO00 LT19¥00°0 S0-H8'V- 109100°0 626510°0 OfoJyJod J9s07T T
988°0 85¢°T 86S°T 180¢€°C 18€T°¢ 1108°¢ Wy 106°C oNsSnNYIGISIT,
602000 S61€00°0 €89¢00°0 1€500°0 6¥¥L00°0 S0¥800°0 815600°0 L6£900°0 OI[OJ1IO JOSOT-JouulX
€89L LC8L 0518 88¢8 1cy8 8.8 GC68 9clo SUOHPAIIS() JO JoqumN
§99¢1°0 L9¢1°0 ¥6¢¢1°0 Iyl o 919¢1°0 6¢0¢10 S1921°0 c0cel0 UORPIAI(] pPIEpUwIS
S1¥600°0 L00T0°0 ¥2c010°0 €92010°0 €SLT10°0 881C10°0 €ceeio’o €89010°0 OI[ORIO  JouuTX
S0¢L 10SL 898L 6808 88¢8 G9.8 9¢06 91¢o SUOHPAIIS() JO JoqumN
clesto 9L51°0 L59G1°0 L1091°0 691910 ¥8651°0 §0291°0 (427380 UORPIAI(] pFepurlS
§CEL00°0 §L8900°0 $5900°0 256¥00°0 €0¢100°0 8L€00°0 904200°0 98¢+00°0 OIOJ3IO J9807] 6
1es°T <81 *CI'C 1€56°C s8¢ vy 1LI6°C <I88°T onsSnYIGIS9 T,
6200°0 LIv€00°0 696£00°0 S00°0 €20L00°0 ¥L0800°0 $6900°0 62¢€00°0 OI[OJ3IO JISOT-JoUuULN
6¢Sl1 65611 ¢8lcl 085¢C1 S08¢C1 goeel cesel S80¥1 SUOHPAIIS() JO FoqumN
creelo L0€C10 910 9¢c10 Gccelo 84¥¢10 6¢1¢10 SLeel0 UORPIAI(] PIepUwlS
LST0T0°0 955010°0 89¢010°0 880T10°0 PS9110°0 S0€CI0°0 Yerio'o 62<T10°0 OIORIO  JouuTx
69¢C11 6SLLT +¥90C1 16SCl csocl 12512 906¢1 Yesyvl SUOHPAIIS() JO FoqumN
66¢S1°0 ¥¢G1°0 96610 §2961°0 L08S1°0 259610 £9091°0 29891°0 UORPIAI(] pIepurIS
LSEL00°0 6€1L00°0 86£900°0 ¥$9500°0 1€9100°0 1€2¥00°0 ¥0v100°0 666L00°0 OI[OJ3IO J9807] 9
sl el <L68°T HISL°C 6L’ 1860°¢ SICT e EBSHeIS 1S9 T,
166100°0 S9L100°0 8120070 §9€00°0 €58¥00°0 806€00°0 6£9100°0 8¢100°0- O[O0 JOSOT-JoUuuLX
Y¥LCc §S0¥C S89¥¢C 1c¢se ¢€109¢ ceL9C G¢SLT 0¢S8¢ SUOHTAIIS() JO FoqumN
6¢¢1°0 Wwrelo 686¢1°0 SS¥el0 CLyelo SIyelo Yerel 0 99¢1°0 UORPIAI(] PIEpUwIS
8600°0 9¢5600°0 659600°0 800010°0 C1$010°0 LT1L600°0 P<L800°0 §L5900°0 OIORIO  JouuTX
0¢9¢c 6LIYC £Core Cl18s¢ c999¢ ¥09.L¢ 8L98¢ 8L96¢C SUOHPAIISA() JO JoqumN
6l6¥1°0 686¥1°0 8L1G1°0 §9¢G1°0 12¢s10 ¥¥cel 0 16SS1°0 clec9lo UORPIAI(] pFepurIS
608L00°0 TLLLOOO LLTL00°0 85%900°0 659500°0 808500°0 §60L00°0 §58010°0 OI[OJ3IO J9807] 1
144 14 8T a1 (4} 6 9 ¢
dOI¥Ad ONIATOH HINOWY SNYALAY ISVd HINOW-

"soffoprod 19s0] pue IOUTIM 1) Y30 10J paindwod d7e SUINIAI P[OY-PUE-ANg 7 [PUOW UF PIINDIIXI PUE SYIUOW-Y JOo porrad 10 U0 p[oy 97 sorojirod ‘elep [ed1I0IsK]
Jo stpuow-{ uo paseq ‘sny ], ‘ofoyrod rouumm o) To Suo[ pue orojirod 19s0[ A} UO 130Ys $203 £39eMs o) 7 PUOW UT ‘orojirod FAUUIM, S[II9p W00( A} puE ofojirod FIsof,
ot st opap doy o1, 'sa[ap parydrom AJ[enba uo) 0JUT PIPIAIP IPING 9Tk SYD0IS SUINOT PIF3e] PUOW-{ 2AN29dsIT FOY) UO PIseq FOPIO SUIPUIISE UT PIYUET PUL PIIFOS ITE SYD01G

(9661 YAGINADAA O.L SS61 AIVANVI)
NOZI¥OH ANLL A9 SHIDALVILS OI'TOALI0d ONIdIVTIAAO-NON NO SNINLAI ATHILNOW
19T19VL



AL %06 2 ¥ TIPS
‘suoneordor Surdderoso-uou J[e Jo 93eroar [ewIOU 30 A ST BOZIFOY [DEI JOJ UMOYS SUINIIT Uedw o) pue porrad pajels yoes 103 pareordor ore sordarens Surpen 97, .

[PA9] %66 2 1¥ JTLIFTUTIS

[PA9] %66 AU 1€ TBEITTUTIS 4

€ 0- 1C0- 91’0~ §0°0- 890°0 198°0 YLyl ve0- JnsneI§ISaT,
1L100°0- ¥8000°0- €9000°0- 12000°0- 85200070 S01€00°0 €5€500°0 1¢100°0- OI[ORIO JISOT-IUULX
90LC S¥LC LLLT 1¢8¢ 6.8¢C 601¢ 891¢ (4443 SUOHPAIIS() JO JoqumN
6c¥el0 Selo 101¢1°0 ¥88¢1°0 9L121°0 ¥ccclo 11¢cho ¢0L1I10 UORPIAI(] pIepurIS
+08800°0 196000 Tvco10°0 609¢T0°0 CILST0°0 8C€IT0°0 160200 S1€S€0°0 OI[OJ3I0 Jouurx
9S¥C 6¢SC 809¢ 689¢C 1LLC ¥10¢ 60l¢ 6lce SUOHTAIIS() JO FoqumN
6¥¥S10 +0651°0 12961°0 16510 §2091°0 CSes10 §€e91°0 €80L1°0 UORPIAI(] pIepUwlS

1501070 €08800°0 L98010°0 618¢10°0 0SST0°0 €2eet0’0 195510°0 9259¢0°0 OIORIO J9SOT T
81°0- 1€0°0 9¢T°0 S0 €9C'T T6S°T *1€0°C *€6C°C onsneI§IsaY,
590000~ TIT000°0 858000°0 €16100°0 86¥¥00°0 €81500°0 §L8900°0 S¥SL00°0 OI[ORIO JISOT-IUULX
680¢ Sele cole 1514% L0¢e 6€5¢ S09¢ LL9¢ STOHPAIISA() JO FoqumN
LE0CL0 9¢0¢1°0 €90¢1°0 19¢C10 869C1°0 ¢o¥elo €91210 9L011°0 UORPIAI(] pIepUrIS
6¥.800°0 €12600°0 25¥800°0 YLL600°0 9¢I110°0 €08900°0 §¢1800°0 SICTI0°0 OI[OJ3I0 Jouurx
8¢8¢C L06C 000¢ £60¢ 681¢ 144143 GLS¢C 6L9¢ SUOHPAIIS() JO JoqumN
9110 LELYTO cles1o 9¢s1°0 8¥.91°0 9L¢91°0 L8¥91°0 €0LT0 UORPIAI(] PIEpUwIS

¥0¥600°0 2016000 $65L00°0 198L00°0 829900°0 <1000 §¢100°0 €LLEO00 OIORIOd J3S0T g
VYT o- §0°0- 8¢CT0 69L°0 act 8LT'T <v6'1 *€8¢°C JusneI§ 1S9,
18000°0- L1000°0- €9L000°0 LS5200°0 ev00°0 TL0V00°0 €L6500°0 LyL00°0 OI[ORIO JISOT-IUULX
clLE 8LLE 8¢8¢ 0T6¢ 956¢ 6lcy cLey 69¢Y SUOHPAIIS() JO JoqumN
L0S¢1°0 1¥9¢1°0 16¢¢10 c6¢cl0 6¢0¢1°0 VAN G¢811°0 ¥8¥C1°0 UORPIAI(] pIepurIS
926800°0 12160070 €L0600°0 160010°0 Prser0°0 890¥10°0 €crio’o 6£6910°0 OI[OJ3I0 Jouurx
14447 cese 0¥9¢ 9¢Le 0¢8¢ 801¥ 96¢cy 68¢ SUOHTAIIS() JO JoqumN
cL6v10 L65S1°0 €98G1°0 8¢1°0 ¥L091°0 LyS10 ¥851°0 10691°0 UORPIAI(] PIEpUwIS

TvL600°0 §6¢600°0 1£800°0 12SL00°0 €02800°0 L66600°0 L52800°0 L¥600°0 OIORIO J9S0T 8T
260°0 §T¢0 26°0 961°T <€96°1T *966'T *V61'C *V1€C JnsneI§IsaT,
6L2000°0 €86000°0 6¥L200°0 65€00°0 ¥88500°0 8850070 25¥900°0 599900°0 OI[ORIO JISOT-IUULX
00s¥ SLSY r8y LEOY 1€09 STIS 9819 LLYS SUOHPAIIS() JO JoqumN
¥80¢1°0 961¢1°0 L0ee10 csrel0 ¥59¢1°0 €9¢¢el0 c6¥el0 66¢¢10 UORPIAI(] pFepurlS
L8€L00°0 8¢L00°0 L¥800°0 888600°0 95.800°0 ST2L00°0 9L8+00°0 §95¥00°0 OI[OJ3IO  Jouurx

144 14 8T a1 (4} 6 9 ¢

dOI¥Ad ONIATOH HINOWY

SNUALAY ISVd HINOW-




08L1 Lyol s861 S10C 6¥0C 160C 14174 9ve STOHPAIISA() JO JoqumN

996210 €50¢1°0 §LCel0 SYivrlo €86¥1°0 9¢ry1°0 96¢t1°0 1¥891°0 UORPIAI(] pIepurIS
€08100°0 91+00°0 $98500°0 9L9900°0 66£€00°0 8€L000°0 L9¥00°0- 8¢¢h00°0 OIopIog ¥9s0T  gf
0- 00 62¢°0 ¥16°0 9IIc’T 6201 89C'T wet dNsSnNYIGISI T,
90-dL'L- 2910000 <cer00°0 88¢€00°0 €L8¥00°0 9L9€00°0 €LTh00°0 0070 OI[OJ1IO JOSOT-FouulX
lolc €LeT ¥0vc 0¥¥c ¥8¥C 69LC S08¢ 0L8¢ SUOHPAIIS() JO FoqumN
89.C1°0 66210 £0921°0 909210 WLl 8¥9C1°0 ¥S911°0 el UORPIAI(] pPIepUwIS
¥8L900°0 $88500°0 1569000 ¥95010°0 19600°0 ¢1$S00°0 S8¢L00°0 9¢H810°0 OI[ORIO  JouuTX
8¢CC ¥Y1ve LSYC 909¢ 19s¢ L18¢C +88¢ L¥6C SUOHPAIISA() JO JoqumN
Lc6C10 ¥2sel0 LyCel 0 Yarelo ¥56¢1°0 Se0r10 869¢1°0 S18¥1°0 UORPIAI(] pIepurlS
6L900°0 €CLS00°0 62L500°0 9L1L00°0 69.¥00°0 9¢8100°0 <10€00°0 £€66<10°0 OIoJyJO ¥9s07T  CT
890°0 €0 €€5°0 €60 9T L16°0 9¢0°'T §€9°0 RUALLS RSN
8¢2000°0 $801T00°0 19910070 CL6200°0 6£€500°0 ¥SL200°0 L€0C00°0 9L6100°0 OI[OJ1IO JOSOT-JouulN
650¢ 8lle Goee 9LeC Leve 9CLe VLLE (4413 SUOHTAIIS() JO FoqumN
€LSe10 89¢1°0 LEST10 296210 €8¥el0 €Lelo c0relo 89¢1°0 UORPIAS(] pPIepUwIS
§99900°0 ¥11v900°0 €LLO00 209L00°0 169L00°0 $98L00°0 SLTL000 65500070 OI[ORIO  JouuTX
991¢ ¥eee 14027 65¥¢ ¥16¢ S18¢ L68¢ €L6C SUOHPAIIS() JO JoqumN
LYLT10 6¢¢l0 €L8¢1°0 SPeel0 18L¢1°0 6veel0 69¢¢10 S9L¥1°0 UORPIAI(] pFepurlS
L2€900°0 62¢500°0 6L0900°0 €9¥00°0 €5€200°0 1150070 8¢1100°0 ¢v100°0- OI[OJ}IO J9S07] 6
TLV°0 665°0 898°0 LTt 66V'T 66°0 v0- (4 oNsSnNYIGIS9 T,
1000 19510070 ¥2200°0 12€00°0 TeLE00%0 LTyT00°0 ¥6000°0- 86200°0- OI[OJ1IO JOSOT-JouurX
029% (4414 8lov res cles €¢99 GCLS 809 SUOHTAIIS() JO FoqumN
LL921°0 99210 12921°0 909210 §85C1°0 L28C10 ¥80C1°0 €90¢1°0 UORPIAI(] pIepUwIS
9¢vL00°0 LET800°0 LL0800°0 €12600°0 €9¢600°0 §61600°0 L96L00°0 681800°0 OIORIO  JouuTx
(4514 8¥09 cels IS [y 9889 0009 €Ce9 SUOHPAIIS() JO JoqumN
ccoclo 9Lcel0 0210 G8¥¢10 c9¢e10 69¥¢1°0 Yerel o 8¢hi1°0 UORPIAI(] pIepurIS
¥61900°0 9L5900°0 L€8S00°0 €00900°0 2€5500°0 89L900°0 16800°0 S9TT10°0 OI[OJ3IO J9S07] 9
9IIro 00 o 190 SLS°0 6°0- WwL'e ¥6°9- EBSHeIS 1S9 T,
802000°0 S0-H9¥"L 00070 €1L000°0 6L6000°0 ¢S100°0- vS¥00°0- TLT10°0- O[O0 JOSOT-JouuLX
€CS6 1686 ¥ecol 12901 cloll LOVLL I¥811 Lsecl SUOHTAIIS() JO FoqumN
9L¢C10 [ T4%0 velo 8¢SCl0 +¥09¢1°0 81¥C10 £9521°0 16210 UORPIAI(] pPIepUwIS
LLSLO00 9vSL00°0 $9L00°0 618L00°0 881800°0 986900°0 9+9500°0 L€6200°0 OI[ORIO  JouuTx
2966 1L201 L5901 16011 L1ST1 1L611 454" (414" SUOHPAIIS() JO FoqumN
28¢Cl10 §9.21°0 L28C10 8¢0¢1°0 696C1°0 c8cl0 8¢cel0 G8¢l0 UORPIAI(] pFepurIS
89€L00°0 CLYL00%0 812L00°0 901,00°0 602L00°0 §05800°0 Z81010°0 €Yor10°0 OI[OJ3IO J9807] 1
144 14 8T a1 (4} 6 9 ¢
dOI¥Ad ONIATOH HINOWY SNYALAY ISVd HINOW-

"soffoprod 19s0] pue IOUTIM 1) Y30 10J paindwod d7e SUINIAI P[OY-PUE-ANg 7 [PUOW UF PIINDIIXI PUE SYIUOW-Y JOo porrad 10 U0 p[oy 97 sorojirod ‘elep [ed1I0IsK]
Jo stpuow-{ uo paseq ‘sny ], ‘ofoyrod rouumm o) To Suo[ pue orojirod 19s0[ A} UO 130Ys $203 £39eMs o) 7 PUOW UT ‘orojirod FAUUIM, S[II9p W00( A} puE ofojirod FIsof,
ot st opap doy o1, 'sa[ap parydrom AJ[enba uo) 0JUT PIPIAIP IPING 9Tk SYD0IS SUINOT PIF3e] PUOW-{ 2AN29dsIT FOY) UO PIseq FOPIO SUIPUIISE UT PIYUET PUL PIIFOS ITE SYD01G

(9L61 YHIINADAA O.L SS61 AIVNANVI) AOIIAd-9NS ISATd YHAO
NOZI¥OH ANLL A9 SHIDALVILS OI'TOALI0d ONIdIVTIAAO-NON NO SNINLAI ATHILNOW
I1 3T19dV.L



[949] 9,56 U JE JVEIPTUTIS , [9A9] %66 AU IE IBEIPTUIIS 4
‘suoned 9T SUT PITOAO-UOU [[E JO 90BI9AE TEWIIOU 60T 9l ST UOZIIO J¥9 JOJ UAOUYS SUIN]aF ULoWr 9] put porIo 9]¥]S YOoea JO. Eile] 9F 9JE SIIGIIEIIS SUIPEI) 9 v
neordar urdde Tre 3o 33 [ o[ ap st vozIoY [ J BMOT] | pue popad p 7 3 pajeord 13 Surpen oy,

6¢°0- 85°0- 95°0- ro- LS00 110 €CT0 10°0- onsneI§IsaY,
62200°0- 9¢€00°0- 12€00°0- ¥L000°0- 91€000°0 L29000°0 LOTT00°0 S0-HYV'9- OI[ORIO JISOT-IUULX
986 el Irll Y911 9811 clct 6ccl 8¥cl STOHPAIISA() JO FoqumN
1¥8¢1°0 698¢1°0 869¢1°0 LeSe10 98921°0 SLiclo 628110 LI8L10 UORPIAI(] pIepUrIS
L02900°0 §2v500°0 $6¢800°0 (424000 6£Ch10°0 90L¥10°0 8LI9T10°0 6+9L20°0 OI[OJ3I0 Jouurx
€56 LOTT ocll SSlLlL S8l clel secl L9cl SUOHTAIIS() JO JoqumN
9¢cl0 689¢1°0 98L¢1°0 6¥¥1°0 L0¥1°0 9G+¢1°0 918210 18¢51°0 UORPIAI(] pIepUwlS

86¥800°0 L8L800°0 €0ST10°0 L80ET0°0 £€26<10°0 6L0¥10°0 LS0T0°0 VILLT00 OI[OPIO J9SOT T
vso- Sv'0- c0- 85C°0 98L°0 89°0 109°0 90L°0 JnsneI§IsaT,
6L200°0- 9€200°0- 80100°0- 9621000 LLIE00°0 9LLT00°0 986200°0 brce00°0 OI[ORIO JISOT-IUULX
olcl 8¢l c9cl ¥8Cl so¢ct 6L¥1 €0st 8¢Sl SUOHPAIIS() JO JoqumN
6¢¢el0 1ceel 0 66¥¢1°0 §¢LCl0 986110 G8¢l0 86.C1°0 S81L1°0 UORPIAI(] pIepurIS
T12L00°0 PrSL00°0 216000 §2600°0 1911070 €90500°0 CLE00°0 66LL00°0 OI[OJ3I0 Jouurx
6ccl csel 18cl 60¢l 9¢el (434" 9¢ql 19¢s1 SUOHTAIIS() JO FoqumN
c0ccl0 96¢1°0 8L1¢10 898¢1°0 90210 creelo 9¢sr1°0 Syl o UORPIAI(] PIEpUwIS

666600°0 688600°0 566800°0 560070 €8LL00°0 L8¢200°0 9¢L000°0 955+00°0 OIOpIOd $3S0T ¢
&0- 8C°0- vo- 0 60L°0 v0°0- L6<€°0 *95¥°'C JnsneI§IsaY,
L0200°0- 8¢100°0- 29000°0- 1S¥100°0 LLIC00°0 S1000°0- 6191000 8L80T0°0 OI[ORIO JISOT-IUULX
Loyl 6¢sl 8441 1861 6651 LLLT LOLT 14%2" SUOHPAIIS() JO FoqumN
605¢1°0 L16¢1°0 ccocl0 G¢8C10 80LC1°0 966¢1°0 ¥1911°0 110 UORPIAI(] pFepUrIS
8¢1800°0 TLELOO0 Y1SL00°0 $29800°0 10°0 1SLC10°0 925¢10°0 €8110°0 OI[OJ3I0 Jouurx
0csl1 461 ¥8G1 9091 eIl l6L1 1¢81 ¢L81 SUOHTAIIS() JO FoqumN
9¢8C1°0 acrel’o €L921°0 6¢LC1l0 96.21°0 69210 668C1°0 S9L¥1°0 UORPIAI(] PIEpUwIS

L02010°0 6¥.800°0 <¢1800°0 €L1L00°0 £€28900°0 6210°0 806170°0 256£00°0 OIOpIO J3S0T 8T
VYT o- 61°0- 150°0 L9T°0 LOL'0 98°0 962°0 16°0- onsneI§IsaT,
¥0100°0- 8L000°0- 11200070 €91100°0 65¢€00°0 69€00°0 €81100°0 €8¢00°0- OI[ORIO JISOT-IUULX
CSLY clol 9Ir61 L861 §c0C L50T lecee ¥9¢¢ SUOHPAIIS() JO JoqumN
291¢10 €90¢1°0 808C1°0 1evel o (122420 Y6110 ¥¥6C1°0 €01¢l0 UORPIAI(] pFepurlS
¥9L£00°0 6L£€00°0 §L0900°0 8¢8L00°0 85990070 8¢hv00°0 6¥€00°0- Z15000°0 OI[OJ3IO  Jouurx

144 14 8T a1 (4} 6 9 ¢

dOI¥Ad ONIATOH HINOWY SNUALAY ISVd HINOW-




8961 8¢0C 060C rAY4 0cve LCST L29C €CLe STOHPAIISA() JO JoqumN

110L1°0 L£991°0 SSILLO €1991°0 rL91°0 98¢81°0 18¥L1°0 ¢ly810 UORPIAI(] pIepurIS
8¥2900°0 €L900°0 €9$500°0 L95€00°0 12820070 896100°0 §€8900°0 8¥8100°0 OIOJyJO 980T &1
188°0 0T 85¢°T <8¢8°T «ECV'C HLTE 1686°C 9r°c oNsSnYIGISIT,
9¢00°0 vS1v00°0 €05500°0 92€L00°0 2816000 L8LTIO00 €Y6¥10°0 La4511000) OI[OJ1IO JOSOT-JouulN
S06C 096¢ c00¢ 960¢ 88¢C¢ Geee Slye 016¢ SUOHPAIIS() JO FoqumN
c9¢el0 966¢1°0 98¢¢10 6¥Cel0 §50¢1°0 9L9¢1°0 850¢1°0 L6C1°0 UORPIAI(] pPIepUwIS
$66800°0 ¥8LOT0°0 8¢0¢T0°0 ceThio’o 8ICT10°0 ¥00L10°0 YELye0 0 CLITC0'0 OIORIO  JouuTX
CLST L59C €SLC 98¢ 6¢1e | YX4% 90v¢ 145313 SUOHPAIISA() JO FoqumN
€591°0 LY1IL10 8¢0L1°0 ¢¥0L10 ¥9891°0 98LL10 C€LSL10 9¥81°0 UORPIAI(] pIepurlS
§6£500°0 £€9900°0 §€5L00°0 9069000 9¢1200°0 LTZ¥00°0 6L600°0 8¢S610°0 OIoJyJo 980T  CT
0T’ (45°n " <€L'T *10C°C 1€0C°¢ 18°¢ 1988y 1€C8Y oNsSnNYIGISI T,
LLTY00°0 TIvS00°0 1509000 S¢rL00°0 66¥110°0 88LCI0°0 869<T0°0 €LST0°0 OI[OJ1IO JOSOT-JouulN
868¢ CLOS 0ror cocy €oey (144 09Ly LL8Y SUOHPAIIS() JO JoqumN
SL¥el0 6¢9¢1°0 YLyel0 €Leel0 S0L¢10 LLSET0 1S¥¢10 LEYCL0 UORPIAI(] pPIepUwlS
¥8600°0 ¢<0010°0 C18010°0 P0<T10°0 SLTI0°0 SLSYI0™0 LySy10°0 €9210°0 OIORIO  JouuTX
91s¢ [4%%3 9GL¢ 990% ey 96¢ 0SLY ceor SUOHPAIIS() JO FoqumN
ccL91°0 I81L1°0 950L1°0 SCLLLO S66L1°0 LLLTO 9L1°0 €6161°0 UORPIAI(] pFepurlS
£€95500°0 129100°0 19L¥00°0 6.8€00°0 152100°0 L8LT00°0 §1100°0- 1€00°0- OIOJ3 IO J9807] 6
<SeLl'T *0696°T *861°C 1§56°C 1L0TY 1L08V 19€8°'Y 9IL'Y oNsSnNYIGISIT,
256¥00°0 LL9S00°0 19000 +02800°0 (4411 100) 2982100 8¥C10°0 §5¢C10°0 OI[OJ1IO JOSOT-JouulN
198¢ 605 8929 69¢9 099 1189 YLIL SLeL SUOHPAIIS() JO FoqumN
8¢Le10 6¢6¢<1°0 968¢1°0 C€LLETO SIyelo e8¢0 YLyel0 961¢1°0 UORPIAS(] pPIEpUwIS
615010°0 9¢ST10°0 S9L0T0°0 vL6210°0 8¥9¢10°0 82941070 v6v<10°0 S0610°0 OI[ORIO  JouuTX
s §e9¢ CL6S 1819 8L99 6189 99¢L ySL SUOHPAIISA() JO JoqumN
¥€991°0 90691°0 6¢891°0 960L1°0 8¥891°0 ccLL0 GCeL10 96181°0 UORPIAI(] pIepurIS
L95500°0 658500°0 129100°0 LLY00°0 905200°0 99L200°0 ¥10100°0 §56L900°0 OI[OJ} IO J9S07] 9
*L6'T <V<6°'T 1819°C 9T 1L99'Y 1929'v 1299'v 16LL'E EBSHeIS 1S9 T,
66£00°0 §48¢00°0 L1S00°0 €29900°0 €8800°0 rs800°0 1£5800°0 S18900°0 O[O0 JOSOT-JoUuULX
68911 ¢80¢C1 909¢C1 Ll6Cl Soeel 8lo¢cl 43144 1s1sl SUOHTAIIS() JO FoqumN
SCIrlo Ly1¥10 3714450 LI¥1°0 160110 9L6€1°0 <yor1o 156€1°0 UORPIAS(] pPIepUwIS
99560070 chv600°0 €66600°0 ¥18010°0 TILIT0°0 62¥110°0 CHITI0°0 8¢0110°0 OIORIO  JouuTX
L9C11 L9LTT c0¢ecl 188¢C1 9¢sel 86111 L68Y1 1961 SUOHPAIISA() JO FoqumN
S1¥91°0 1S91°0 SL91°0 L¥891°0 16891°0 8.891°0 CL10 crSLL0 UORPIAI(] pFepurIS
9L5500°0 885500°0 ¢C8100°0 261100°0 188200°0 888200°0 119200°0 €1Zy00°0 OI[OJ3IO J9807] 1
144 14 8T ST (4} 6 9 ¢
dOI¥Ad ONIATOH HINOWY SNYALAY ISVd HINOW-

"soffoprod 19s0] pue IOUTIM 1) Y30 10J paindwod d7e SUINIAI P[OY-PUE-ANg 7 [PUOW UF PIINDIIXI PUE SYIUOW-Y JOo porrad 10 U0 p[oy 97 sorojirod ‘elep [ed1I0IsK]
Jo stpuow-{ uo paseq ‘sny ], ‘ofoyrod rouumm o) To Suo[ pue orojirod 19s0[ A} UO 130Ys $203 £39eMs o) 7 PUOW UT ‘orojirod FAUUIM, S[II9p W00( A} puE ofojirod FIsof,
ot st opap doy o1, 'sa[ap parydrom AJ[enba uo) 0JUT PIPIAIP IPING 9Tk SYD0IS SUINOT PIF3e] PUOW-{ 2AN29dsIT FOY) UO PIseq FOPIO SUIPUIISE UT PIYUET PUL PIIFOS ITE SYD01G

(9661 IHIINADAA O.L LL6T AIVANVI) AOTIAd-9NS ANODHS
NOZI¥OH ANLL A9 SHIDALVILS OI'TOALI0d ONIdIVTIAAO-NON NO SNINLAI ATHILNOW
II1 AT19dV.L



[PA9] %406 2 & 1BEITTUTIS <

[PA9] %466 O 1¥ TTEITUTIS 5

[PA9] %66 AU 1€ TBEITTUTIS 4

‘suoneordor Surdderoso-uou J[e Jo 93eroar [ewIoU S0 A ST BOZIFOY [DEI JOJ UMOYS SUINIIT Uedw o) pue porrad pajels yoes 10j pareondor ore sordarens Suipen 9T, .

90°0- 920°0 10°0- <o ¥80°0 181°0 1L6°0 L69°0 JnsneI§IsaT,
9¢000°0- ¥S1000°0 S0-d¢- 1590000 65¥000°0 L00T00°0 €05500°0 8¥8€00°0 OI[ORIO JISOT-IUULX
6011 9crl 8Shil vivl 1494" (443" 9¥Ql 691 SUOHPAIIS() JO JoqumN
clLielo 861¢1°0 9¥C10 ¥9LC1°0 r611°0 868¢1°0 66110 1CL11°0 UORPIAI(] pIepurIS
€LIL000 $60L00°0 8L¥010°0 L02Z10°0 LI91210°0 ¥ceTe0’0 1521€0°0 9¥85H0°0 OI[OJ3I0 Jouurx
¢ocl 1249 socl 1sel 06¢1 i 10S1 961 SUOHTAIIS() JO FoqumN
cL991°0 10€L1°0 <0910 LESLT0 65891°0 6¢0L1°0 86¥81°0 66<81°0 UORPIAI(] pIepUwlS

¥€SL00°0 ¥6900°0 805010°0 95ST10°0 80LTT0°0 LT€T20°0 8¥L520°0 8661+0°0 OIOpPIO J9SOT T
§¢0- v0°0- 1'o- S91°0 €SL'0 v9T'1 101 0- onsneI§ISIT,
80200°0- €2000°0- 85000°0- L£6000°0 LIY00°0 60990070 LLTLO00 80200°0- OIORIO JISOT-IUULX
18¢1 091 €9l 91 C<L91 6981 6061 Svol SUOHPAIISA() JO JoqumN
861¢1°0 1L¢1°0 €9¢10 ¥1€1°0 90¢1°0 6vSel0 6LL¢1°0 Celiro UORPIAI(] pIepurIS
80680070 8¥9L00°0 29L900°0 995L00°0 €98010°0 €eST10°0 920110°0 190020°0 OIOJ3I0 Jouurx
6S¢l 8o¢l 0S¥l <091 691 oLl L981 6¢61 SUOHTAIIS() JO JoqumN
L281°0 L0€61°0 €6981°0 901810 8¥6L1°0 VYCLLLO CC8L10 6L6L1°0 UORPIAI(] PIEpUwIS

686010°0 €88L00°0 b<L00°0 62990070 68990070 €26¥00°0 §L£00°0 8¢TCC0°0 OIORIOd 980T  Tg
LIL0 T18°0 LE80 Vet *8€0°C *CVe'C *I8V°C geLe JnsneI§IsaY,
699¢00°0 §6¢¥00°0 0070 €29900°0 §5L600°0 6¥CI10°0 96L110°0 6¥8L10°0 OI[ORIO JISOT-IUULX
9tol 0961 8861 S10C S$¥0C LL0T 1ee S¥eC SUOHPAIISA() JO FoqumN
arrelo 608¢1°0 92¢el0 €¢0¢10 £88¢10 ¥LCel0 ¥08¢1°0 866C1°0 UORPIAI(] pIepUrIS
CL9L00°0 §€8800°0 L61600°0 618010°0 21€600°0 €CerIin’o 876L00°0 959¢10°0 OI[OJ3I0 Jouurx
S¥ol 691 0rLl LO8T 1881 8961 Lcee LTeT SUOHTAIIS() JO FoqumN
L6591°0 S09L1°0 ¥80L1°0 S00L1°0 L8991°0 ¥691°0 ¥88L1°0 91610 UORPIAI(] PIEpUwIS

€00%00°0 ¥S100°0 €56¥00°0 L61¥00°0 ¥+000°0- S0-H9'C- L8€00°0- 61+00°0- OIOpIOf J3S0T 8T
¥L9°0 6SL°0 6007 V89T «S1E°C 16ST°¢C 190C°¢ 991V JnsneI§ISaT,
YLe00°0 S15€00°0 12L1y00°0 9¢8900°0 CSL600°0 LOT¥T0°0 y8v<10°0 TSTLIO0 OI[ORIO JISOT-IUULX
66CC §eeC L9¢C 896¢C L£09¢C 099¢ 969¢ €SLT SUOHPAIIS() JO JoqumN
Lyl o 816¢1°0 ¥09¢1°0 991¢1°0 €L921°0 Geeelo 8LC1°0 981110 UORPIAI(] pFepurlS
225600°0 §¥2010°0 S81010°0 ¢0v010°0 €LSTI0°0 §L0910°0 61€020°0 666120°0 OI[OJ3IO  Jouurx

144 14 8T ST (4} 6 9 ¢

dOI¥Ad ONIATOH HINOWY

SNUALAY ISVd HINOW-




"STOTID PIepULls 183\ -LomaN] Sursn (] aep) ofoyirod 1aso] pue (] apep) ofopirod JouuIm Jo selaq waamlaq Aenbo jo ssaypodAy [nu 03 onspels 1897,

*JOTIO PIEPULIS 159 X\-LomdN] a1 Sursn (orjopzod 1oyrewr “o71) v19q Lun v Suraey ofopzod Jo sisaypodAy [[nu 103 oNSNEIS 1S3 T p

‘sofoparod

9A122ds93 91} 0] ©19q A ANLWNSI 0) PIWI0JIdd sem SUINIAI ) FAO0 UOISsITS3 pajood e [ap yaea 10,{ ‘sofojizod ue) 0) szoquinu enbo ur pouSisse pue surnyaz Jsed UO Paskq PIYULI T SININIAG
*o170330d JOXILW I} JOJ YFEWIDUI( PISE(-PLOI( B St SUINIDF SUISSIU-UOU [PIM dSULYIX] JD0)G BOPUOT A} TGO pajsy sarredwod [[e Jo surmax pajydrom-A[renbs ueaw ot asn o

‘offoparod JoUTIM, 91} SE I[P W0)IO( WX ) pue ofjoprod F9sof, 9 st J[op do) SWIHXI Y YIIM SIDIP T2} 3} JO U0 0) PAIedO[[E Puk suiniax porrad Surpoy

o1} U0 paseq payuEr pue pajros are saruedwod 9ep vonrwsioy ofojirod yord v pomad Jurpoy pue ised o YO SUINIOF FUISSIW-UOU ALY ISNW A)TMdds € ‘porrad 1s9) YOED UT POpnPUI 3q O, ¢

(Fsc0)- (981°0)- (TsLo)- (681°0)- (Lz10)- (cer0)- (1v0°0)- 2(€€0°0)

YLSHIT 0~ GLSL90°0- STHOIT 0~ TS€8L0°0- LL8SS0°0" 95ZEVT 0~ TLIST0°0- 8956000 01a - 1a
(@99°1) (509°1) (606°0) (068°1) (€85°2) (6v9°1) (5,877 (8¢1°¢)

6129L0'T 61280T'T 88YL90°T TVesShit 86LLET'T LS60TL'T T8hE6L'T 659S8T°T =Ll
(001°0)- (L6T°0) (S1¥°0)- (592°0) (90¢°0) (1< 0)- (12¥°0) (12L0)

$0TH66°0 69V810°T £62996°0 6£6210°T 9L6LIO0’T 6967860 GSILIOT YSILTOT 6 2°a
(100 1)- (8L2°0)- (168°0)- 09z 1)- (88L°0)- (681 1)- (S¢om)- (cso1)-

G86216°0 68€786°0 €06£€6°0 6STY56°0 81.856°0 60LSY6°0 $996°0 680160 8 a2 a
(9L51)- (ccL0)- ¢t n)- (€86'1)- (Tss - (1vs2)- (€¢s0)- (1sL2)-

LT08T6°0 862556°0 €65026°0 659€€6°0 €557€6°0 9+0026°0 LTIFE6'0 888Z¥6°0 L 2meq
(8022)- (Lson)- (1Lsn)- FLS7T)- (6v02)- (€80°¢)- (616°¢)- (98°1)-
STI16°0 Y9v¥6°0 L96606°0 £56616°0 102L26°0 cHT16°0 $916°0 266226°0 9 9p2q
(629°2)- (9zL1)- 0112)- (90L2)- (S56672)- (8s¢¢)- (9L5%)- (€69°9)-

666226°0 L6VSE6°0 20€916°0 €6LLT6'0 16V26°0 €5€816°0 90¥606°0 992916°0 P =Eles
(8s¥7¢)- (€€92)- (1982)- (6L97D)- (8¢57¢)- (c9870)- 121)- (99¢h)-

T9S2¥6°0 182I€6°0 $60216°0 815816°0 TSIEE6°0 96L9£6°0 895€16°0 6LSL16°0 ¥ ar02a
(625°0)- (8z8'1)- (LzT0)- (565 1)- €1 - (L66°0)- (co¢0)- L1ro)-

S0£586°0 66SLY6°0 16686°0 S0€056°0 LITLS6'0 TITEL6'0 GLISE6°0 LETOY6°0 £ aaq
(LL8°0) (910°0) (LsL0) (Lgr0) T 0) (s26'0) #€0°0) (100°0)-

G8LEI0'T TLIT00°T LISSLO'T 126120°T 122910°T TSEEV0'T €6+100°T $96666°0 Z apo2a
(8z¢'1) (€9L°0) (OL11) (L8s°1) (o121 (96'1) (€98°1) p(S61°7)

€6LOVTT YOLSLT'T CI6LLTT €65€TT'T GLIEGL'T CITHSTT €59807°T ST609LT°T I a2
$C X PC 74374 SI X8I SIXS§I Xzl 6%6 9x9 £xg¢

NOZIYOH INAWILSHANI dorrod4ryod

7 owm 1e 7 ofjoy3od Jo UFNISF ULIWr o) UO 01]03F0d JoYFeWw U0 UIN)OF A SuIssaxsar £q sorjojirod aandsadsax oy
JO 19 91} UTLIO 2\ "WIA) 9DUVBGINISIP UEBIW OFIZ ) ST 42 PUE / W I (O[0JF0d JoYIeW UO UINJOF O] Pasieas o) ST 4] 7 9w 1€ 7 .ofofFod Uo uIniox So[ PIsHeas o ST 4y 2IoTMm
"y 4 \\\\M\S 4y = \.\m

19661 FOqUIIdI(T 01 GGG Arenue(
woij vyep Sursn sporrad 1s9) Surdde[zoso-uou 103 €19 9ANI2dSOT 1) AILWSD 0) PISN ST [DPOW JIFLWS A} UT JU211J00d adors o) Jo s0jewmsd (STO) saxenbg 1sea| Areurpi()

(9661 YAGINADAA O.L 5S61 AIVANVI)
SV.IA9 AOIYAd JNVY NO SNINLAY AOTddd LSA.L 40 SNOISSHIDAY OI'TOALI0d STO
Al AT9VL



AR %4506 ) 1E WWEIIUTIS < A 0/,G6 A I JuEIPTUTIS A %/,S6 U 12 IBEITTUTIS 4



A /06 U ¥ JULIPIUSIS « [IAI] 0,6 Y IE JULIIUTIS [9A9] 9566 Y 3¢ JULIPIUTIG |

"STOITD PIePULIS 159\ -4omoaN Sursn (] afap) ofojazod 19s0] pue ()] 2[29p) ofjojirod I9UUIM Jo se1aq uaamlaq Aenbs Jo sisaypodLy [nu 303 onsnels 1897 »

"JOII2 prepuUEls 159X\ -fomaN o1y Sursn (orjoprod jexrews “o77) vl1aq LArun v Suraey ofjoprod Jo sisaypodAy [nu 103 oNsNEIs 189 T, p

‘sofjopazod

9A122dsa1 21} J0J €12 AU AJLWNSI 0) PawIFoyIad SLM SUINIII O} FAO UOISsIax pajood e [op yoea 10,] ‘sorjojirod ua) 0) sraqumu [enbo ur pauSisse pue surmnyar Jsed UO Paseq PIYULI AT SINTINIAS 5
*or70330d 19¥TeW O} F0J YILWIYDUI( PISE-PLOI] B St SUINII SUISSIW-UOT M 93ULYIX] YD0)G BOPUBOT ) TO palsy sarvedwod [[e Jo suimal pajysam-A[renbs ueaw ot asn o

‘oroy330d JOUTIM, 91} SE I[P WO0)JO( WX o) pue ofojirod 13sof, 9 st d[op do) WX A IM SI[DIP U2} ) JO U0 0} PaJedo[[E puk suwmiax porrad Surpioy

9y} BO paseq payueI pue pajros ore saruedwod 9)ep vonrwsio] ofoprod yords v powad Jurpoy pue ised oy YPOq SUINIST FUISSTW-UOT ALY ISNW ATMdds € ‘porrad 1s9) [dEd UT PapniuI 3q O, ¢

(650°0)- vz 0) (Tec0) (880°0) (L8T0) (€€0'0)- (8L£°0) »(880°0)

L6990°0- $60LYT"0 818580°0 85620°0 919521°0 78500°0- TI1€80°0 ST0¥10°0 0ra-1a
(659'1) (1€070) (S¥6°0) (8¢1'm) (€002 (6L5°0) (T6€'1) (€171

612890'T TIPLOT'T YTLLIO'T YI90T'T YILTET'T 69S0L0°T YIETI'T TSOT'T 01 21199
#29°0) <) (661°T) (68¢°0) (296°0) (0€1°0) #95°0) F1°0)

68610°T 1S8LSO'T 6008€0°T £6520°'T 86£6S0°T 888800°T 6685€0°T £600°T 6 d123a
(#SS°0)- (691°27) (9s1'1) (68¢°0)- (T97°0) T1£°0)- (€60°0) (095°0)-

8605860 TTT6E0°'T 660920°T 881£86°0 G8TIT0'T L0S886°0 LSTH00°T 815€L6°0 8 I
(€0070)- (szo'm) (€L9°0) (290 1)- (LLE0)- 01 1n- (TTL0)- (SyT1)-

9251960 6+9810'T TH0ST0'T LLISL6'0 SH7886°0 1280L6°0 1S6L6°0 $€6856°0 L 212q
(€91°9)- (Teco) (9¢1°0)- (T810)- (Ivo' - (€8870)- (€88'1)- LST)-

6£96¥6°0 12€900'T $0L966°0 9%6£96°0 9616L6'0 887£96°0 T20196°0 YELSY6'0 9 9p2q
(65T¥)- (9.8°0)- (99.°0)- (56070)- (8¢1°0)- (T1€00)- (€250 (€18°9)-

65€6¥6°0 90£786°0 LEV086°0 £55196°0 LE8EI6"0 818196°0 268096°0 S09156°0 P =Cleg
(820°9)- €19°1)- (Teon)- (68¢'1)- T8 - (Ivo' - (908'1)- (1S6'1)-

65€256°0 61€556°0 TLETL6'0 915556°0 888€56°0 $06696°0 SLY956°0 665+56°0 1o
Logn)- (85¢0)- (88¢'1)- #08°0)- (Tee - (6L£°0)- (898°0)- (Tst0)-

791596°0 SES0V6°0 $82£96°0 €1296°0 ¥8616°0 8€0€86°0 6292960 TLI8L6°0 £ opaq
(651°0) (820°9)- (106°0)- (L0T'0)- (108°0)- (821°0) O1+°0)- (65+°0)

109500'T 16£€6°0 8€6196°0 9.1886°0 L6L¥S6°0 1$0800°T 6LSEL60 $01620'T Z dsq
#61°¢) (565°0)- 1Z°0)- (68L°0) (690°0) (6¥L°0) (8L¢0) p(2S8°0)

88ISEL'T 61£096°0 9061860 YELILO'T 860L00°T L8E9LO'T 6200+0°T €STT60°T I 2[0°q
e X pe ZxIz SI X8I SIX6l zIXxzl 6%6 9x9 £x¢

NOZINOH INAWILSAANT g orro4ryod

7 owm Je 7 ofjoy30d JO VIMOI ULIW I} UO 01[0J70d JOILW UO UINJOI o) JuIssarsar Aq sofoprod aandadsor o
JO €19 9T UTLIO 9\ W) DTEQINISIP VEIW 0IZ ) ST 4 PUE 7 JWH Je (Or[0J70d JOyIeWs UO UINYOI SO PIsILaT A} ST/ 7 dWn Je 7 ,01[oj330d WO uIN1ox 30[ PISHEas o} ST 4 IIYM
] + x\\\m\\\\ + \\\\c — K\m
19/61 FqUIAd(T 01 GGG Arenue(
wo3y eiep Sursn sporrad 1591 Surdderoro-uou 307 sr1oq 9aN29dsoF 91 LWNSD 0) PISN ST [PPOWF JOYILW TP UT JU21OYF0d adofs 1) Jo Jorewmsa (SO)) sorenbg iseoT Ayeurpr(
(9L61 YAIWADHAA O.L SS6I AIVANVI)
SV.LHd9 AOIHddd JINVYI NO SNAUNLAY dOIYdd ILSHL 40 SNOISSHIOHYT OI'TO4Ld0d STO
AHATIVL



AL 04406 ) 1L IEIGTUTIS . [PAD] 0466 AU 1 JBLIPTUTIS [PA9] %66 AU € 1BEITTUTIS 4

"STOITD PIePULIS 159\ -4omoaN Sursn (] afap) ofojazod 19s0] pue ()] 2[29p) ofjojirod I9UUIM Jo se1aq uaamlaq Aenbs Jo sisaypodLy [nu 303 onsnels 1897 »

"JOII2 prepuUEls 159X\ -fomaN o1y Sursn (orjoprod jexrews “o77) vl1aq LArun v Suraey ofjoprod Jo sisaypodAy [nu 103 oNsNEIs 189 T, p

‘sofjopazod

9A122dsa1 21} J0J €12 AU AJLWNSI 0) PawIFoyIad SLM SUINIII O} FAO UOISsIax pajood e [op yoea 10,] ‘sorjojirod ua) 0) sraqumu [enbo ur pauSisse pue surmnyar Jsed UO Paseq PIYULI AT SINTINIAS 5
*or70330d 19¥TeW O} F0J YILWIYDUI( PISE-PLOI] B St SUINII SUISSIW-UOT M 93ULYIX] YD0)G BOPUBOT ) TO palsy sarvedwod [[e Jo suimal pajysam-A[renbs ueaw ot asn o

‘oroy330d JOUTIM, 91} SE I[P WO0)JO( WX o) pue ofojirod 13sof, 9 st d[op do) WX A IM SI[DIP U2} ) JO U0 0} PaJedo[[E puk suwmiax porrad Surpioy

9y} BO paseq payueI pue pajros ore saruedwod 9)ep vonrwsio] ofoprod yords v powad Jurpoy pue ised oy YPOq SUINIST FUISSTW-UOT ALY ISNW ATMdds € ‘porrad 1s9) [dEd UT PapniuI 3q O, ¢

(S12°0)- (80+°0)- (cor0)- (09¢°0)- S 0)- (8¥8°0)- (£86°0)- 5(991°0)-
$99°0- 6LE°0" 9.T°0~ €L9°0~ L¥Y 0~ y€T°0- 0°0- LLO'0- 01a - Ia
#1€°0) 11D (00s'T) (€8L°0) (T198'1) (S6t7°¢) (529967) (Ts19)
910€10°T €90€TIT'T GS869T'T 186L20°T 9¢9L01'T 6hYHSTT W LYVPTT 01 21199
(cot¥)- 012°0)- (0g1°0) O119)- (558°0)- (€L1°0) (591°0)- (9¥5°0)
T6TTL80 S8TIV6'0 S8Y010'T L65858°0 TT10€6°0 85SL00°T 6¥166°0 7622201 6 123
(669°L)- L16n)- (T19z'1)- (615°9)- (L98'1)- (69 1)- (629 1)- (8zL 1)
$1L£08°0 10S¥L8°0 TH0L16°0 6€TLIS 0 1ST658°0 886060 9¢£926°0 891L16°0 8 I
(T9011)- (01¢°9)- (Tsio)- (08+°L)- (9¢670)- (16970)- (600°¢)- Tr99)-
8ELISL'0 LZ80¥8°0 L8TELY'0 91L08°0 YE61£8°0 66£268°0 601688°0 $61806°0 L 212q
#z0L1)- (6L8°9)- 81T¥)- (T1zeon- (850¥)- (089°¢)- F9t¥)- (191°9)-
$81208°0 $TEIE8°0 1982+8°0 LILLOS0 £625€8°0 811798°0 L9Y698°0 199788°0 9 9p2q
(689°'9)- (toLc1)- (859'9)- (088°01)- (Tr9°9)- (986'%)- (616°9)- (915°9)-
9881180 959¢$8°0 L¥6058°0 LSV6Z8°0 $85858°0 10+258°0 S12098°0 1SLTL8°0 P =Cleg
(669%)- (Ters)- (658°S1)- #90°9)- (500°L)- #2S9)- (L86°9)- 6v9°%)-
L¥STI6°0 8LS868°0 L8EELY’0 €LST68°0 856106°0 S0STLS'0 LT8ELY'0 L188°0 &=Ll
619°1) (920°0)- (68L71)- Lr9°0) (59+°0)- (L85°¢)- (Tes o) (65L70)-
66€0°T SHL866°0 $68+€6°0 62TLI0'T T6L6°0 122126°0 658160 9985160 £ opaq
(cocz) (081 (816°0) (899°9) (00s'1) 089°0) (609°0) (590°0)
$080ST'T €TE99T'T 61€I80°T ST60¥T'T L86SET'T €1zse0'T 9829¢0°T 869200°'T Z dsq
(6£T°6) (0,87 (€96'T) L8110 (L90°¢) (991°7) (8252 p(c89°7)
€169L9'T 68SI6Y'T YEYShiT 65900LT 166¥SS°T LLSTLE'T SST6ET STLSITE'T [ am2q
e X pe ZxIz SI X8I SIX6l zIXxzl 6%6 9x9 £x¢
NOZINOH INAWILSAANT g orro4ryod

7 owm Je 7 ofjoy30d JO VIMOI ULIW I} UO 01[0J70d JOILW UO UINJOI o) JuIssarsar Aq sofoprod aandadsor o
JO €19 9T UTLIO 9\ W) DTEQINISIP VEIW 0IZ ) ST 4 PUE 7 JWH Je (Or[0J70d JOyIeWs UO UINYOI SO PIsILaT A} ST/ 7 dWn Je 7 ,01[oj330d WO uIN1ox 30[ PISHEas o} ST 4 IIYM
] + x\\\m\\\\ + \\\\c — K\m
190661 FqUIAd(T 01 / /61 Avenue(
wo3y eiep Sursn sporrad 1591 Surdderoro-uou 307 sr1oq 9aN29dsoF 91 LWNSD 0) PISN ST [PPOWF JOYILW TP UT JU21OYF0d adofs 1) Jo Jorewmsa (SO)) sorenbg iseoT Ayeurpr(
(9661 AIWADHAA O.L LL6T AIVANVI)
SV.LH9 AOIHddd JINVYI NO SNAUNLAY dOIYdd ILSHL 40 SNOISSHIOHYT OI'TO4Ld0d STO
IA HT9V.L



F vonmN «

PAI] /606 Y 3¢ JULIHIUTIS |
:011030170d JOSO[ PUT FTUIM T2IMII] 9718 Jo Krpenbo ot 1593 03 powsogsod 1501 [EINSHEIG 4
“porrod Sunjues surnor [earrolsty-1sod erep uonesieirded JoxFew FUISSIW-UOU dARY IsNWw A13N9s € “porrod 1s9) DB UT POpNPUI 9q O, v

(s8stzeIcI'T) (1892L6£16°0) +(QTLLEVLTI8'T) (692+016£0°T) (zereoLLeey)  1(8svLveLLr)  (SL6TSTTTL'0) (sLsaiebst) o« (OILSLLVLS 1)
SObTH'S9 9¢790°79 £TI19'6€ LL19'9¥ 6V<6'vE 60L69°6T S90°1¢ Z0181°€€C 0/ TTIDHA
$59+0°L8 192L8°€6 LILLOL T8T67°€9 96£9°0S ¢8L79°6¥ 8¢60+" 61 CICIE 6 6 TTDHA
08¢ +0L ¥LL69°68 8¥8EL 8L 86561°CL TEITH'19 T0EEHT9 TYL9€°T9 LY0T0°LS § HIIDHA
1EL10°T8 62L89°T6 YhHSL LS £€980"L TITL0'9S 980L°¢9 9S10'19 6¥921°09 / HTIDAA
T16£8°98 6T1ST'16 TTHes YSTYL¥8 1662€'+9 SP8SS 68 9LILT'SS 99060°79 9 TTIDHA
9LETY"IL 959L9'+9 199+5°0L 8109578 $9610°'+S 87500°¥S 87108°'+9 $160L'8S S HIDAd
T0219°9L 6£9¥"98 12LEE'S9 ST00TTL $697H°79 $SSTE 99 11060°€S TEL6'TS + 1D
£1060°98 8TLIT'T8 T60L'+9 98THL"9S ySTTSSh LOTI6'LY 8619+°SH SOL6L"LY £ HIDHA
8THOL 0L §6L95°SS 6£SH8'TS $OT18" 9% T9LT8°SE ¥812T 0F PISET'SE 69665°6€ 7 DA
16SLS°0€ 901L1'9¢ YSYELTT 8LIIT 0E L1985°7C S90TL 61 LEE8L9T 67587°ST | HTIDHAA

SHINOW #Z SHINOW [ SHINOW 8/ SHINOW &/ SHINOW ! SHINOW 6 SHINOW 9 SHINOW ¢

NOZIMOH TVOIYOLSIH OITOLLIOd

O1[0j330d J9p OBd JOJ JeoA SUIMO[0F o1

303 vonesieirdes Josrewr o8eroae Juonbosqns oy uILIqO 03 [ vonesIEIded JNFLW ([JST O P poyprewr o st Auedwod Yoo Jo oquinu vonvognuapr Auedwod onbrun oy T, oroprod ouum o

st (0] 9[P9p) 2[IP W00 Y pue ofojIrod Is0[ oY) sE sA1ePIosu0d (] A[IP) 2P dol dy ‘ST IeY) FIPIO SUIPUIISE UL SOIIP PaIydrom-A[renbo 1oy 0jur patros Io1INg 93T $Y201S O], “AILP UONTWIO]
or[o5370d ord BO SUINIOT [EITFOISTY FOYI BO Poseq dFULYDXG] Y01 TOPUOTT oy uo pajonb soruedwod paxosidor ysnrrg [[e sjues 157y om ‘sodey (JgS T oyp wosg viep vonesipesrdes oyrewr AFeak Surs)

(9661 YHIINADAA O.L LL6T AIVNNVI)
SNYNIAY TVOIIO.LSIH NO dASV «NOLLVSITV.LIIVD LANYVIN d4LSNIAVNN dOTddd ISAL

ITA 3 TdV.L



UONFINT «

Tedk oseq ST L/ 6T YA |

PAI] /606 Y 3¢ JULIHIUTIS |

:011030170d JOSO[ PUT FTUIM T2IMII] 9718 Jo Krpenbo ot 1593 03 powsogsod 1501 [EINSHEIG 4

“porrod Sunjues surnor [earrolsty-1sod erep uonesieirded JoxFew FUISSIW-UOU dARY IsNWw A13N9s € “porrod 1s9) DB UT POpNPUI 9q O, v

(92€6¥6821'T) (1s81£6££6'0)  +(9186099807)  (929002S9S'T) (T¥8yLSSHT) +(hTILL6LT6'T) (z1010198°0) +(8865TzCIL')  «DLLSLLY.LS-1)
£6T6°TS 6£957°0S T9S0°LE $9509'S 12892°C¢E YeLTY' LT 18¥89'8C S19%9°0¢ 0/ TTIDHA
69+07°0L 6£8L'SL 16902°99 L8T8T'LY STHSL'9¥ £89¢8°S¥ 96029'S¥ 6085S°SH 6 TTDHA
T9S8H P8 Y65v9°TL 12€L9°EL LS9€6°0L $6L89°9S 99¢9L"9¢ £9865°LS 6959°TS § HIIDHA
8€009°S9 11960°SL 148078 T8TLCL £8818°TS €¢L98'8S 966£"9S PE8YSSS /L A1DId

£8¢°0L LTSI6EL 699£0°8L €SHSL8L ILIEH 68 £0£20°SS SITLOTS 8H19¢°LS 9 TTIDHA
9%L92°79 Y95TH'TS 91856°S9 69Tv9°9L £L06°6Y ¥2L06°6F $67T8°6S VTS S HIDAd
957279 £986£°0L LL86°09 T1€56°S9 SIYOL'LS YSe0°TS 60£80°6¥ 16096°Ly + 1D
T6IHL 0L T078'99 LO8HY"09 SITHS'TS 60£90°TH SIEHb L8690°T 182€9°¢h £ HIDHA
8088°LS Shes sy 1L29T'8Y £v260°ch S9Z81°¢cE T09IT"LE LECSY'TE £8L9¥°9¢ 7 DA
8TTIY'ST TI0°0¢ ShSHI 0T €THIY'LT 18%90°'1C SS061°81 1€8L8'+T cTIP'eT | HTIDHAA

SHINOW #Z SHINOW [ SHINOW 8/ SHINOW &/ SHINOW ! SHINOW 6 SHINOW 9 SHINOW ¢

NOZIMOH TVOIYOLSIH OITOLLIOd

O1[0j330d J9p OBd JOJ JeoA SUIMO[0F o1
303 vonesieirdes Josrewr o8eroae Juonbosqns oy uILIqO 03 [ vonesIEIded JNFLW ([JST O P poyprewr o st Auedwod Yoo Jo oquinu vonvognuapr Auedwod onbrun oy T, oroprod ouum o
st (0] 9[P9p) 2[IP W00 Y pue ofojIrod Is0[ oY) sE sA1ePIosu0d (] A[IP) 2P dol dy ‘ST IeY) FIPIO SUIPUIISE UL SOIIP PaIydrom-A[renbo 1oy 0jur patros Io1INg 93T $Y201S O], “AILP UONTWIO]
or[o5370d ord BO SUINIOT [EITFOISTY FOYI BO Poseq dFULYDXG] Y01 TOPUOTT oy uo pajonb soruedwod paxosidor ysnrrg [[e sjues 157y om ‘sodey (JgS T oyp wosg viep vonesipesrdes oyrewr AFeak Surs)

(9661 YAIINADAA O.L LL6T AIVNNVI)
SNYNLAY TVOIIO.LSIH NO ddsvd -NOLLVSI'TV.LIIVD LINIVIN .dd.1snfav dorddd 1SA.L
IIIA ATV



N
NP
=k k<
=
52253
2228332
®»LZo352 s
=382°5 £53
93 &= = =53
FISOT-FUUIA\ PUOIN-¢ O W 5 = = = 3 a %
ssS5352 & ¢
=533%£538 4, (syruopy) pordg SurploHy
33632 " g
SO T-IUUIA PUOIN-9 [l TEo 8 8 %
7 8 -%00°0-
I2SOT-IUUL A\ YIUOIN-6 @
~¢00°0-

JISOT-TOUUIA [PUON-CT Wl ' 0

IISOT-IAUUIA\ PUON-GT ]
JOSO-TPUUIA\ PUOIN-8T [
IISOT-IUUL N\ IUON-1Z H

I9SOT-IUUIA PUON-+Z B

(9661 YAIINADAJ O.L SS6T AIVANVI)
NOZIYOH ANILL A4

SHIOHLVY.LS OI'TO4LY0d ONIddVTHHAO-NON NO SNYNLHY A THINOW
I 231y




(sqruoy) pomd SuploHy

ST0°0-

IISO [-IUUL A\ [PUON T e
SO -FIVUIA IUON-1T ——
SO -FIVUIA IUON-8] —@—
SO -FIVUIA YIUON-G | —H—
JISOT[-IUULA\ [IUON-C T
IISOT[-IUUIA\ PUON-G
FISOT[-IDUBIA PUOIN-9 —gf—

FISOT-IUUI\ JIUON-¢C —@—

T10°0-

8T qT [A)

&

S00°0-

1
o

S00°0

100

(9261 YHIWHADHAA O.L SS6T AIVANVI)
AOIYAd-dNS LSYId YHAO NOZITYOH ANILL Ad

ST0°0

SHIDHLVY,LS OI'TO4.LYOd ONIddVTIHAO-NON NO SNANLHY A THLNOW

7 231y

(v,) swmoy




(sypuoA) pordg Surp[oH

IISO [-IUUL A\ [PUON T e
SO FIVUIA UON-1T ——
SO -FIVUIA IUON-8] —@—
SO -FIVUIAN YIUON-G | —H—
JISOT[-IUULA\ [PIUON-C T
IISOT[-IUUIA\ PUON-G
FISOT[-IDUBIA PUOIN-9 —f—

FISOTT-IUUI X\ JIUON-¢ +

SHIDHLVYLS OI'TOALHOd ONIdIVTIHAO-NON NO SNINLIY A THLNOW

(9661 YAIINADAA O.L LL6T AAVANYVI)
AOogdd-9NS ANODHAS NOZIYOH ANILL A9

¢ a3y

5000

0

S000
e
&
5
S

100 <

ST0°0

200




3|12 oljoj1.lod
0ta ed 8ad L4ad 9Ad <A +vAd ¢A <A 1d

EXE
9x9
veXxted 1Icx 1CH 6X6
AR €A
GT XGT
8T X 8T
TZXTZ
ve Xve

81 x81@d Sl xSl M

ekld

—6°0

crxeiog o6xo0

—1'1

9x9m  ¢x¢m@ fm.ﬁ

\

(9661 YAIINADAA O.L 5561 AIVOANV

SVLAY AOI¥dd INVYI NO SNAINLAY dOIddd LSHL 40 SNOISSHIOHY OI'TO4LdO0d S'TO
p I3




9]199Q 01j0}1.0d
01ad od sd Ld 9d ¢a v+ d ¢ca ca 1d

EXE

9X9
6X6

[4 R4
vexvyecO IexX1cm GT XST

8T X8T
T¢XTe
Ve Xve

81 X810 S1 XS M

epd

cxcig oexoO

9X9m ¢X¢d

(96T YAIWADAA O.L 5561 AIVNNVI)

SV.LAI AOIYAd NV NO SNINLAY AOTYAd ILSAL 10 SNOISSHIOHY OI'TOALI0d STO
G 23]




91990 01j0}1.0d
ora odad 8d LA 9d Tsa +d ca ca 1d

yexvye@ 1cx 1c@

81 x81@d Sl xSl M

ekld

crxeig 6x60

9X9@ ¢x¢@d

(9661 YHIWADAA O.L LL6T AIVANVI)

SV.LAI AOIYAd NV NO SNINLAY AOTYAd ILSAL 10 SNOISSHIOHY OI'TOALI0d STO
9 231




SUYIUOA /¢ —=—

SUWON TZ ——

SUIUOW 8T —@—

SUIUON GT —¥—

SUIIOIN ¢T

SUIUON 6

SO 9 ——

SUYION £ —@—

ota

91198 oljo}11od

6d 8d Ae] 9d ad 144l €d

[4¢]

1a

(966T Y39 NTADIA OL 26T AYVNNVC)

SNINL3Y TVOIHOLSIH NO d3SVd NOILVSITVLIdVO 1I3NHVIN d31SNCAVYNN dO1d3d 1S3 L
J,ainbi4

0ct

uolresifendeD B3 N




SYIUO N 72 —e=—

SUWOIN TZ ——

SUIUOW 8T —@—

SUIOIN GT —¥—

SYIUON 2T

SUIUIOIN 6

SUIUOIN 9 —m—

SYWON € ——

9]198Q oljoj}Jod

ota 6d 8d .4 9d lel ¥a €d ca Td

(966T Y39 NTADIA OL 26T AYVNNVC)

SNINL3Y TVOIHOLSIH NO d3SVd NOILVSITVLIdVO 13MHVIN d31SNcady dold3d 1S3l
goainbi4

06

uolresifelided 1w e N




