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Abstract

This paper tests two of the simplest and most popular trading rules — moving average
and trading range break-out — in the Chilean stock market. Overall, our results are similar
to the ones of Brock et al. (1992), providing strong support for the technical strategies. In:
fact, buy signals consistently generate higher returns than sell signals. Moreover, returns
following sell signals ‘are negative, which is not easily explained by any of the currently.
existing equilibrium models. However, we do not observe any difference regarding lhc risk
for the signs of buys and sells, a result explained by the fact that the Chilean stock market m"
highly concentrated and illiquid. & 2000 Elsevier Science BV, All rights reserved. ;
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1. Introduction

Technical analysis encompasses a broad range of trading rules that atiempt to
predict stock prices. The theoretical foundations of this analysis are based on the
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fact that information is incorporated slowly into stock prices, and that it would then

be possible to obtain excessive returns by observing the historical price trend.
Accordingly, if prices instantaneously reflect all relevant information, they would

quickly change when new information is received, bringing about random change&.-
thereby invalidating the use of any technical analysis. :

The purpose of our paper is to investigate the predictive ability of the most"_".f;;r’
widely used technical indicators’ and the magnitudes of the returns that are
derived from these technigues for the market in Chile. The theoretical bases

underlying our hypotheses are explained in Brock et al. (1992), Jegadeesh (1991}], i
Urratia (1994) and Gregoire (1985). s
In fact, Brock et al. (1992) investigate the predictability of stock returns I::y'

resorting to traditional technical rules covering a period of 90 years, on the basis of =
the Dow Jones industrial index. Their results show that buy signals consistently
generate higher returns than sell signals, and that the returns following buy signals =~
are less volatile than the returns following sell signals. On the other hand, returns -

that follow sell signals are negative, which could not be accounted for by any of the
equilibrium models studied within the frame of that research. The latter provides

us evidence that supports the idea that technical rules yield significant returns in
statistical and economic terms.” The predictability of the returns on the stocks may L
be attributed to either market inefficiency or systematic ¢hanges in expected stock

returns, where models of expected returns cannot satisfactorily explain the observed
empirical regularity. Sk

In turn, Urrutia (1994) examines the Random Walk hypothesis in the case uf
Latin American countries, and suggests that it should be rejected in ﬂ]ﬂg_,
validating what was suggested by Gregoire (1985). Furthermore, he concludes that =
the Chilean stock market shows a substantially slower adjustment to information
shocks as compared to United States and European markets. This situation is

explained by the low liquidity of Chilean markets and infrequent trading, involving
the presence of transitory components in stock prices, whxch makes the tﬂchﬂlcal :
analysis useful in Chile.

In fact, the presence of transitory components in -:mck prices suggest the
convenience of applying trading rules, such as those studied by De Bondt and
Thaler (1985), who suggest the purchase of stocks whose prices have undergone
recent declines. These authors suggest that transactions with noise, encouraged by
investors whose demand for stock is determined by factors alien to the expected
return, account for this phenomenon, where the transitory components of stock

returns would bring about the change in the trend of stock prices. In turn, Conrad

et al. (1994), Blume et al. (1994) and Campbell et al. (1993) also arrive at this

conclusion. They use a variant of the strategy of the contrary portfolio proposed by

Lehmann (1990), ascertaining the phenomenon of the mean reversion of stpc]f

'If a technical indicator is to- fulfill its function, it should vield ‘a return- exceeding thé sum of
tr-msaftmn costs plus the negative return given by its own false signals,
*Transaction costs were not considered,
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prices over the short-term, explained by temporary components, These results have
been validated by Parisi and Acevedo (1999) for the Chilean case.

Our rescarch is divided into three parts. The first overviews the data used and i

technical rules studied. The second addresses the results attained and, finally, the
third submits our conclusions.

2. Data and technical rules

To ascertain our hypothesis we use IPSA daily closing prices for the period 2
January 1987-9 September 1998. This information was obtained from the Santiago
Stock Exchange (Bolsa de Comercio de Santiago) and involved a total of 2916

observations. The TPSA was chosen for its high quality in comparison to other

Chilean market indices available, in line with Parisi and Soto (1999). Even though
this index includes some shares that may show discontinuous trading, it is deemed
to be the most adequate for the purposes of this research, as this shortcoming is
widely offset by its being, among other characteristics, the most representative
index of the Chilean stock exchange.

This paper analyzes 32 variations of the technical trading rules for the same data
series, so as to avoid omitting any type of signal or phenomenon due to the
particular features of each rule. Those signs, which may not be detected by one
technical rule,’ may be pinpointed by another rule more in keeping with the
situation under study. Next, we calculate the number of signals, both for buying
and selling; average returns on buys, sells and spreads between buys and sells; and
standard deviations for these returns and their corresponding t-tests.’ Subse-
quently, we analyze the yearly average returns of the investment strategies, to
decide whether we accept or reject the hypotheses put forth.

The first trading rule studied in this paper is the simplest one, known as the
moving average (MA). This rule states that investors must buy when the short-term
MA is higher than the long-term MA, and hold the investment ontil the short:term
MA crosses the long-term MA. After this signal the investors either liquidate their
positions or sell short. Though there are many alternatives to this rule, we selected
the most popular ones, following Brock et al. (1992), and they are 1-50, 1=150,
5-150, 1-200 and 2-200, where the first number signals the short-term MA and
the second the long-term MA, The key point in the use of MAs is to identify a
moving average that is sensitive enough to detect a correct signal while at the same
time remaining insensitive to wrong signals. :

We study the variable-length MA (VMA) that yields signals to buy (sell} when
the short-term MA is over (under) the long-term MA by an amount that exceeds

*Given their lengths, bands and market characteristics.

*The r-tests for buys (sells) are the followings: (I, = U) /(0" /N + o /N)' where U, and N, are
the expected returns and the number of signals for buys and sells; and {Fand N are the unconditional
expectation and the number of observations, respectively, o is the estimated variance for the entire
sample,
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the band, holding the position until the short-term MA crosses over the upper
bound of the band formed on the basis of the long-term MA. It is well worth
pointing out that it does not generate any signal at all if the short-term MA is
within the band bounded by limits of +1% with respect to the long-term MA.

Likewise, we study the fixed-length moving average (FMA) technique, which
emphasizes those returns that take place after a cross between the MA and the
observed price during a previously defined time-period. With this method, the buy
(sell) signal is generated when the short-term MA crosses the long-term MA from
below (above), holding the investment position for 10 days after either a signal buy
or sell while ignoring the other signals occurring during the holding period.

On the other hand, the trading range break-out technique (TRBO) is also
studied. This technique states that a buy signal is generated when the price exceeds
the resistance level, defined as the local maximum, whereas a sell signal occurs
when the price falls below the support level, defined as the local minimum. If the
price drops below the support level, it is assumed that the price will continue to fall
and, therefore, it is advisable to sell. For practical purposes, and also for the sake
of consistency with the other technical rules, maximum and minimum values were
calculated for the 50, 150 and 200 previous days. Furthermore, the returns were
calculated with and without a 1% band and for holding periods of 10 days after a
buy or sell signal, ignoring the remaining signals. Unlike Brock et al. (1992), with
this technique we also analyze the case of variable lengths, or of daily returns.

Following the methodology proposed by Brock et al. (1992), we first analyze daily
return series and 10-day holding periods, on the basis of the daily closing prices of
the IPSA. Subsequently, the technical indicators are applied to the data series to
calculate the daily returns’ and the 10 days returns for each indicator.

3. Results

The IPSA series for the 2915 daily returns show a mean of 0.127%, with a
standard deviation of 0.0143. The return series display negative skewness and wider
tails than a normal distribution. In turn, the Jarque-Bera test indicates the
rejection of the normality null hypothesis in the distribution of the returns.
Likewise, the correlograms for the returns indicate the presence of a significant
serial correlation.

The IPSA series for the 265 unconditional returns of 10-day non-overlapping
periods show a mean of 1.554%, with a standard deviation of 0.652, displaying
significant signs of skewness and kurtosis. In terms of the above data, the
Jarque—Bera normality test indicates the rejection of the normality null hypothesis,
in spite of the fact that the calculation of the returns for 10-day non-overlapping
holding periods tends to smooth the distribution of the returns and to make it
more consistent with a normal performance. The correlograms for the sample

*In this paper, returns are computed as the differences of natural logarithms of the quotes of the
index. "
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indicate that the unconditional returns of 10 days show a significant serial correla-
tion, though smaller with respect to the daily returns series.

Table 1 shows the summary of the results obtained with the 10 VMA rules
analyzed. As can be observed, the number of buy signals that is given by each one
of the rules is higher than the number of sell signals, corroborating the fact that
during the period under study the Santiago Stock Exchange showed, in a broad
sense;, a primary upward trend.

For returns on buys, five of the 10 tests reject the equality null hypothesis with
the expectation of a daily unconditional return; these results correspond to the
rules” (1,50,0%), (1,50,1%), (1,150,0%), (1,150,1%) and (5,150,0%). In turn, the
mean of the daily returns on buys for all technical rules is (.1655%, substantially
different from the daily unconditional mean return for the whole sample.

The mean of the returns on sells for all technical rules reaches —0.0512%,
substantially different from the daily unconditional mean return for the whole
sample. For returns on sells, almost all tests reject the equality null hypothesis with
respect to the daily unconditional return, excluding (5,150,19), (2,200,00 and
(2,200,1%). The latter is an interesting result because this VMA rule would be
useful to prevent losses, which can be ascertained by observing that all returns to
sell signals are negative.

The standard deviations for the returns on buys and sells for each technical rule
differ among each other, and are relatively higher for sells. This finding is
according to what was expected. On the other hand, all standard deviations are
lower than the unconditional standard deviation of the complete sample.

With respect to the spreads between buys and sells, they are significant in
statistical terms for nine of the rules used, and the mean for all the roles is
0.2176%. It should be noted that, in most cases, the inclusion of a 1% band in the
technical rules increases these spreads, by eliminating the weaker buy or sell
signals. However, the accuracy of the buy and sell signals does not significantly
improve by adding this band, a situation observed in Table 1, columns 8 and 9,
where the fractions of the returns higher than zero remain priétically unaltered.

Table 2 shows the results obtained with the 10 FMA rules analyzed. As can be
observed, the number of buy signals given by each of the technical rules does not
feature a clear pattern with respect to the sell signals when we observe all rules on
an overall basis. For the returns on buys, all of the 10 tests statistically reject the

equality null hypothesis with the ‘unconditional return for 10 days. In turn, the

mean of the returns on buys for technical rules is 3.793%, substantially different
from the unconditional mean return for 10 days for the whole sample. For the
returns obtained on the basis of the sell signals, only five of the tests reject the
equality null hypothesis with the expectation of a daily unconditional return at 5%
of significance. The mean of the returns on sells for all technical rules is — 1.117%,
which is substantially different from the unconditional mean return for 10 days in
the whole sample.

"The first number shows a base-out of 1 day; the second one shows the number of days of the moving
average, and the last one, the percentage of the Bollinger bands,
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Table 2
Results of standard statistical tests for fixed length moving averages (FMAY

FMA N N Buys Sells A S Buys - Sells . Spread
(Buys) - {Sells) Buys Sells Al
(150,00 26 23 0.03227" = 000108 005338 004532 (6% 039 0u0342E
(31887 (31567 (46860
(1.50.,0:00) 26 26 (OO0 =0, 00542 0053 D05525 65 o050 IR0E34E ;
{23740 (471088 CRTIR
(1,150,0% 18 200 0285 = 00192003861 003545 072 0400 003936
(R2020(=34910 CH.B4GF
(L150,0.01) 15 15 03661 000286 005241 0002973 080 0.0 0003047
(33210 (= 1.066) (F.550
{5, 150,00 I 4 004732 2003065 NSD L0343 100 050 OTTeR
CLIGLF T 454000 48T o
{5,1500.01) 1 2 DOROTE = 008622 N D X144 100 0500 0L
4T35* (=870 (3840
£1,200,0) 14 17 003531 L0001 05aT4 - 003R42 0T84 03529
(8.408)* {0.0206) (G4423%
(1,200,0.01) 12 17 003131 000933 008027 003504 06T 04T 002LTRE
(69520 (2.18p (255
(2,200,000 13 16 0.03065 000679 (05140 004153 077 044 002386
(72151 (13500 (4 40dy®
(2,200,0.01) 11 14 0L03933 = 0000084 OSSR D037 082 036 004037
(8.6450% 0 (=0.749) (B.080%
Average 003793 =0.0117 0044127

*The table presents the results for the sample of 2916 1PSA daily closing prices, where the returns | i
correspond. to | 10-day . holding  periods ‘after & crossing of moving sverages, Moving averages are |
identified a5 (short, long, band) where short and long represent the short- and long-term moving:
averages and band répresents the percentage on the long-term average needed to generate 3 signal:
N(Buy) and N{Sell} are the number of buy and sell signals generated by sach technical indicator, Tn
brackets is given the i-tests, that verify the differences in the means of the return on buys and sells of
the daily unconditional mean. 5.1 Buy and 5.1, Sell represent the standard d@viations of the retdrms ot
buys and sells. Buy > 0 and Sell = 0 are the fraction of rerurns on buys and sells higher than zero. The |
last row indicates averages of the buys and sells and the spread using the 10 indicators, The numbers’
marked * (%% ) are significant at 59 (1058), i

In this case, the standard deviations for the returns on buys and sells for each
technical rule also differ with respect to each other; being relatively higher for
buys. On the other hand, in eight of the 10 cases studied, the standard deviationsof
the returns on buys are higher than the unconditional deviation for 10 days for the =
whole sample. In turn, all the standard deviations of the returns on sells are lower.
than the unconditional deviation for 10 days for the complete sample, which is
0.045%. With respect to the spreads between buys and sells, they are significant in =~
statistical terms for 10 of the rules used, and the mean for all rules is 4.412%.

o

-"Spr:ad is the difference between the mean daily by and sell renirns.
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Table 3 shows the results obtained with the six VTRBO rules analyzed. As can
be observed, the number of buy signals given by each one of the technical rules is
higher than the sell signals. For the return on buys, all the tests reject the equality
null hypothesis, with the unconditional return. The latter could be due to the fact.
that these rules have a high level of accuracy, as shown in Table 3, columns 8 and
9. The buy signals generate positive returns in 73% of cases on average, whereas
sell signals are right, on average, only by 39.5%. In turn, the mean of the returns -
on buys for all technical rules is 0.701%, which is a;ubstantia]]}' different from the
daily unconditional mean return in the whole sample. For the return on sells, all
the ' tests reject the null hypothesis. The mean of the returns on sells for all
technical rules is = 0.459%, The standard deviations for the returns on buys and
sells in the case of each technical rule differ among themselves and do show a clear
pattern, being higher than the unconditional standard deviation of the complete
sample. At the same time, the standard deviations on sells were higher than those
generated by the buy signals, :

With respect to the spreads between buys and sells, these are Stanstwa]ky i
significant for all rules used, the mean for all rules being 1.152%. It should be
noted that the inclusion of 4 1% band in the technical rules does increase these |
spreads by eliminating weak buy and sell signals. The accuracy of the buy and sell
signals does not experience any radical change, as evidenced in Table 3, colurnns 8
and 9, where the fractions increase slightly both for buys and sells.

Table 4 shows the results for six FTRBO rules analyzed. From Table 4, it follows
that in all cases considered the number of buy signals that is given by each one of
the technical rules is higher than for the sell signals. For the returns on buys, four =
tests statistically reject the equality null hypothesis with the unconditional return’’
tor 10 days. The mean of the returns on buys for all technical rules is 2.853%, -
which is statistically different from the unconditional mean return for 10 days in
the whole sample. For the returns on sells, four of the tests statistically reject the
null hypothesis with the unconditional return for 10 days in the entire sample. The
means of the returns on sells for all technical rules is 2.688%, @hich is substantially
different from the unconditional mean return for 10 days in the sample. but this
return. was expected to be negative, result explained by the low number of signs.

The spreads between buys and sells are statistically significant at 5% in all the
rules used, and the mean for all of them reaches 2.127%. A factor that is worth
mentioning is that the inclusion of a 1% band decreases the spreads two out -:rf
three times, i

Next, in order to simulate a strategy in which a loan is obtained under a buy
signal and the proceeds invested in the index, and under a sell signal the stock is
sold and the proceeds are invested in a risk-free security, the following assumptions
must be observed: (i) the borrowing and placement rates are the same; and (i) the
risk during the buying and selling periods is the same. The purpose of this exercise
is to-measure, all other things being equal, the average annual returns in excess
that the different techniques studied would yield. To this end, the returns were
obtained by subtracting from the multiplication of the average number of yearly
buy signals by the daily buying mean return (10 days), the multiplication of the =
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Table 4
Results of standard statistical tests for fixed length frading vange break-outs (FTRBOE

FTRBO N N Buys Sells 5., S0 Burys - Sells
(buysh (sells) {ver) Buys Sells Bl )
{LA00) 18 18 Q03213 <0011l Q6T 003381 DiEs kAT
{(8.9200% . (—3.870)° {
{L300.01) 0 i N/D N N/DNJD N/ NAD \1;1:;-.
(1150000 4 3 (L1559 003142 005414 - 0308S 050 18
(2009)%: {40760
(LIS0001): 4 3 (.01 Ik QOZT96 007174 DGR3 0A0 0D
(1454) {4.1410%
{2,200,0) 2 i 0,035 O0382L C005140 00415 A0 a7
(30500" {4507
(2.200,001) 1 2 N05420 00752227 005581 - OL03TS0 ER0 R0
(3as5H* (7.236)"
Average (L2883 0.02688

“The table presents the resalts for the sample of 2016 TPSA daily closing prices, whese Fhe.""_f.'x i
correspond 1o 10-day holding periods after a crossing of moving averages. The indicators are ide At
a8 (short; Tong, band) where short Tepresents the daily quate, long represents the number of previog

buys and sells and spreads osing the s indicarors, The numbers marked * {547 are .slgmﬁca ﬁt‘
{1051,

average number of vearly sell signals by the daily selling mean return (Iﬁ ' i
Table 5 shows the results of the strategy proposed. Giwen the aqwm[ﬁmn; . the
maost surprising results in magnitude are those obtained for the VMA. For all bt_ er
technical indicators, even though they are all positive, they are less '-:!gnﬂiﬁg i
representing only an approximate calculation of what could have been the 1e
with each one of these indicators. On the other hand, even though the latter results
seem surprising in relation to the results in Brock et al. (1992), we must exert
caution as the buy and sell signals for each rule are few in relation to the pe .--:.-m:«,
time studied, especially in the case of the fixed length and fixed icngth"'ﬂig&:;
break-out moving average,

In the Chilean case, it is possible to standardize the transaction costs for
aveérage investor buying or selling shares, On ecach transaction, the investor
pay a variable commission on a monthly basis and a decreasing commission for
additional amounts in excess of certain limits, plus the commissions u:rlle"_;_
the brokers, which vary according to the client, the volumes involved, the agre
ments entered into by them and the brokers themselves. During the period unde
study, the average commission collected by the brokers amounts to 0.5%. ﬁmp,ﬁf—




162 F. Parisi; A. Vasguez: / Emerging Mankets Review | {20000 152- 164

Table 3
Yearly mean returns in excess

VMA FMA VTRBO FTRBO
(1.50,0) 01,45 0,08 031 0.7
{150,001 042 0.07 019 N/D
(1,150,00 0,24 0,06 0.22 0.1
(1,150,0.01) 0.25 0,05 0.15 0.4
{1,200,0) 0.27 0,04 (.19 0.1
(1.200,0,01) 01,26 002 0,14 0.1
{2,200,0) 0,22 002 - -
(2.200,0.01) 0.23 0,04 i "
{5,150,0) 0,20 001 i w
{5,150,0.013 .20 0,02 % =

ingly, the investor must pay a. 1% commission for either buying or selling, plus the =
legal expenses for the transfer of the certificates and additionally, the payment of
the Value Added Tax (IVA)." i
Though we had not identified the agents that could take advantage of these
trading rules, when assigning the same cost to all of them, the broker’s commission

should be lower in the case of big investors and should not exist at all in the case of _::-_ ;

those brokers that manage their own investment portfolio, Furthermore, the

exchange fee goes down as the volume traded increases, a factor that would make

the transaction cost go down and, thereby, could cause the analysis of the

cost-effectiveness ‘of the trading rules to be positive, in particular in the case of i

VMAs. Therefore, the only way in which it would be possible to take advantage of
the trading rules is in the case of brokers that trade large volumes or institutional
investors that have entered into special agreements with the stock exchange in
order not to pay exchange rights, z

The predictive ability observed in the Chilean capital marketsmay be due toithe
fact that simple technical trading rules capture changes in the expected returns
that derive from an equilibrium model; or to the fact that the market is inefficient,
being difficult to distinguish these two alternative explanations, However, though

the first possibility may seem plausible, it is difficult to imagine an equilibrium

model that may predict such negative returns over a period of time as the one
studied. ;
4. Conclusions

From the results yvielded by the traditional tests for the technical rules studied it

may be concluded that, in all cases, the returns on buys were positive and the
returns on sells were negative, thereby validating one of our hypotheses. The idea

"Value Added Tax, which was 18% during the ‘period under study.
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that these negative returns are associated with seasonal conditions of some type ﬁ
rejected by the fact that sell signals and negative returns begin to occur stmng};{‘
during the second semester of 1995, when the Chilean market began to present
primary downward trend.

On the other hand, the bias of the tests and the unavailability of an eﬂmﬁ#&
database do not allow us to validate or reject our hypothesis regarding stanﬂarﬂ
deviations, preventing any possible type of conclusion regarding the risk for ﬂm
periods of buys and sells. This fact also complicates the inference from the FMA,‘
VTRBO and FTRBO trading rules, given that these technical rules give verjrf '
signals per year.

On the other hand, when we calculate the MAs, the stock prices were _alaii
weighted, the Simple MAs being computed as typical, This should be taken into
account as it considers the older values, and the more recent ones are considere
in the same way; that is, the signals may experience some delay. This is due to the
fact that the most relevant information with respect to the change in the trend
could be found in the more recent values in time.

Therefore, it may be concluded that the more robust results obtained are
achieved for the YMA, given the number of signals which these technical rul_:
yield, in which the great statistical significance of the returns on sells is ﬁurpnsmgig
higher with respect to the returns on buys. Thereby this trading rule presents a very.
special ability to avoid losses on this account.

Finally, the results validate the conclusion reached by Gregoire (1985) and»
Urrutia (1994), as to the economic possibility of using investment strategies 0:[_’_
technical nature in Chile, However, it must be considered that the transaction cos
in the Chilean capital market are high, which could limit our results, bringing thet
closer to those obtained by Allen and Karjalainen (1999), where the use of trading
rules yield abnormal returns from the statistical but not the economic standpoifi’b
On the other hand, these investment -;tramgms would indeed yield s:gmﬁcan
abnormal results from the economic standpoint, in the case’of investors having low
transaction costs, as is the case of some institutional investors and the stock
exchange brokers themselves, though not in the case of the ordinary investor.
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