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Summary. Nowadays, with the great progress in
financial science, one of the most common methods
that investors use, to make investment decisions, is
technical analysis strategy that uses price background
knowledge and related data to forecast future prices.
Generally, according to various opinions, there
are three different methods for investing in stock:
Fundamental analysis, technical analysis, buy and
hold strategy. This study evaluates the profitability
of technical analysis strategy in obtaining abnormal
returns using RSI, MFI, CCl, MACD, RFI indicators.
Therefore, trading signal returns done by these four
has been evaluated. In this study, business data of all
companies accepted in Tehran stock exchange were
collected, and in the period “between 2007 to 2013”
by deletion of those companies that lack the essential
information, the exams of this study have been done
on the basis of related data of 25 companies by
referring to transaction costs. The results revealed the
positive returns according to technical analysis and
indicator returns of technical analysis is significantly
more than Risk-free interest rate . According to the
results, RSI, CCl, MACD, MFI have, in sequence, more
returns and all their returns were more than Risk-free
interest rate.

AHHOMaAyuAa. Ha cogpemeHHOM smane 3Ha4u-
mesibHo20 npozpecca 8 (PUHAHCOBOU HayKe OOHUM
U3 Cambix pacnpoCmMpaHeHHbIX Memooos, KOmo-
pbili UCNOML3YIOM UHBECMOPbLI, Ymobbl NPUHAMb
UHBECMUUUOHHOE peuleHue, se8Jidemcsa cmpame-
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AHomauis. Ha cyyacHomy emani 3Ha4Ho20 npo-
epecy y ¢iHaHcositi Hayyi 00HUM 3 Haubinew nowu-
peHuxMemodis, AKUU BUKOPUCMOBYIOMbiHBECMOPU,
wob npulHAMU  iHBecmuuyiliHe  pilueHHA, €
cmpamezis mexHiyHO20 aHaAnizy, AKAa BUKOPUCMOBYE
3HAHHA nepedyMo8 UiH ma noe’a3aHi 0aHi 0719 npo-
2HO3y MalbymHix yiH. 3a2asiom 8idnosioHo 00 pi3HUX
OYMOK iCHYeE mpu pi3HUX MemoOd iHeecmy8aHHA
8 akyil: ¢pyHOameHmanvHUl aHanis, mexHiqHuul
aHania ma cmpamezia Kynienii G ympumaxHs. Lle
00C/1i0XeHHA OYiHIE peHmabesbHicme cmpamezii
MexHiYHOo20 aHasi3y 8 OMpPUMAHHI dHOMA/IbHO20
npubymky, sukopucmosyrouyu nokasHuku RSI (no-
KAasHUK 8ioHocHoi cunu), MFI (iHOekc 2powioso2o
nomoky), CCl (iH0ekc mogapHo2o kaHany), MACD
(CXOO0XKeHHA/PO3X0OXKEHHA 3MIHHUX cepeoHix), RFI
(iHOekc sioHOCHOI cunu). Tomy, oyiHeHO npubymku
mop208020 cuzHasy, 30ilicHeHo20 3a80AKU YUM Ho-
MUpbOM NOKA3HUKAM. Y 0aHOMY 00C/1iOxeHHi 6ysu
3i6paHi 6i3Hec OaHi 8Cix KOMNAHIU, NpuliHAMUX Ha
¢hoHOo08Y bipxy TezepaHy, ma 8 nepiod «mix 2007 ma
2013 pokamu» wWaAXoM 8U0dIeHHA MUX KOMNAHIU,
AKi He Manu cymmesoi iHghopmavyii, sunpobosysaH-
HA U4b020 00CiOXeHHA bys0 30ilicHeHe HA OCHO8|
8i0nogioHUX 0aHux 25 KomnaHil, nocunar4ucy Ha
sapmicme y200u. Pe3ysiemamu 8usg8usiu NO3UMUB8Hi
npubymku 8i0n08iOHO 00 MexHIYHOo20 aHanizy;
npubymekie NOKA3HUKiI8 MexHi4YH020 aHani3y € 3Hay-
HO 8UWUMU, HiX 6e3pu3uK08a NPOYEHMHA cmaskxa.
32i0H0 3 pesynemamamu, RSI, CCl, MACD, MFI ma-
tome 8 nocsidosHocmi Ginbwe npubymekis, ma eci
ix npubymku 6ynu suwumu, Hix 6e3pusukosa npo-
yeHmHa cmaeka.

2UA MeXHUYEeCKo20 aHAAu3d, Komopas uchosie3yem
3HAHUS NpedNOCbINIOK YeH U C8A3aHHble OdHHble 0/15
npoeHo3a 6ydyuwjux yeH. B obuem 8 coomsemcmeauu
pasHbix MHeHUl cyujecmsyem mpu pas/iudHbIX Me-
moda uHeecmMuposaHuAa 8 akyuu: pyHoameHmao-
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HbIl aHAnu3, mexHU4Yeckul aHanus u cmpameaus
NOKYNKU U COOepXaHusA. Imo ucciedo8aHue ouye-
Husaem peHmabesbHOCMb CMpameauu mexHuye-
CKO20 aHa1u3a e Nosy4eHuU aHoMasnbHol npubbiiu,
ucnone3ysa nokazamenu RSI (nokazamens omHocu-
mesibHoU cusbl), MFI (UHOeKC OeHeXxHO020 NOMOKa),
CCl (uHoekc mosapHoezo KaHana), MACD (cxoxoeHue
/ pacxoxoeHue cKonb3AwWux cpedHux), RFI (uHOekc
omHocumerbHoU cusel). [losmomy, oyeHeHa npu-
6b1/16 MOP208020 CU2HAA, OCYyUlecmesieHHo20 6:1a-
200aps 3MuM YemelpeM nokasamessam. B 0aHHom
uccsedosaHuu 6eisiu cobpaHsl 6U3HEC OaHHbIe 8cex
KomMnaHuli, npuHaMbIX Ha oHOosol bupxe Teze-

paHa, u 8 nepuod «mexady 2007 u 2013 2o0amu» ny-
mem yoasneHus mex KOMNAaHuu, Komopsle He UMenu
cywiecmeeHHoU UHGOpMAyuu, ucnbiMaHus 3mo2o
uccnedosaHus bbls10 ocyujecmesieHo Ha OCHose Co-
omsemcmaylouux OdHHbIX 25 KomnaHud, cceina-
ACb Ha cmoumocme cOesiku. Pesynemamel 8biagu-
JU nosoxumersbHble NpubbIIU 8 cOOMBeMcmMauu
C MexHUYecKUM aHasau3om,; 0oxodsl nokasamerel
MexHUYecKo20 aHaau3a 3Ha4YumesibHO 8bille, Yem
6e3puckosas npouyeHmuas cmaska. CoznacHo pe-
3ynemamanm, RSI, CCl, MACD, MFl umetom 8 nocsiedo-
samesibHOCMu 6osibwe Npubbiu, U 8ce Ux 00X00bl
6bis1U BblWe, YeM 6e3pucKko8as NPOYeHMHaAs cmas-
Ka.
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Kntoyosi cnosa: mexHiyHuli aHani3, iHOexc 2powio8oz0 NOMoKy, 3MiHHI cepeoHi, iHOeKC MOBAPHO20 KAHANY, GHOMANbHUL NPUGYMOK.
Kmioyesoie cnosa: mexHuyecku(l aHanus, UHOEKC OeHeXH020 NOMOK, CKOMb3ALUE CPeOHUE, UHOEKC MOBAPHOZ0 KAHANA, GHOMATbHbIL NPUGBIb.

Introduction. When the investors decided to in-
vest in the capital markets, need to know all the va-
riables that effect their investments and whether this
investment is profitable or not. During last year’s in-
vestors use “buy and hold strategy” based on funda-
mental analysis to analyze the investments. Technical
analysis uses the past prices and related statistics to
forecast investments. Technical analysis in compare
to fundamental analysis has some Advantages and
Disadvantages. One of these advantages is finding
the best trading prices that are not possible to find
that with buy and hold strategy. Finding these tra-
ding prices help the investors that trade timely and
consecutively in the markets by increasing and dec-
reasing the price speculation, therefore within a spe-
cific interval can earn abnormal returns in compare
to buy and hold strategy or others trading strategy.
The available findings indicate some of the trades
based on technical analysis strategy that have an ab-
normal return, which is not justified by the financial
statements and fundamental analysis.

Literature Survey. The technical analysis origins
back to Charles Dow research in early twentieth on
industrials Dow Jones Averages index. His research
on the market caused him realize that market trends
and speculations do not simply follow financial sta-
tements and information and there are some other
factors that affect the market. Those researches made
a great development on the market price forecast
methods. Dow Theory emerged from a collection of
his articles in Wall-street journals “from (1851) to
(1902)”. The Dow Theory on stock price movement
is a form of technical analysis that includes some as-
pects of sector rotation and mainly focuses on mar-

ket trends. Dow Theory basis conclude that the fact
prices are affected by all the information and events
in the markets. All the available knowledge to market
participants, including investors or fund managers
affects the price. Early studies that assess the effec-
tiveness of technical analysis considered very simple
rules called filter rules. These rules involve buying a
security, if it has been increased by x% on the last pe-
riod or selling it, if its price has been decreased by x%
on the last period. These techniques remain however
very simplistic, more elaborate rules are provided by
technical analysis. Some critics see technical analysis
as a form of black magic. In fact, technical analysis
has only recently begun to enjoy some mainstream
credibility. While most analysts on Wall Street focus
on the fundamental side, just about any major broke-
rage now employs technical analysts as well. Much of
the criticism of technical analysis has its roots in aca-
demic theory - specifically the efficient market hypo-
thesis (EMH). This theory says that the market’s price
is always the correct one — any past trading informa-
tion is already reflected in the price of the stock and,
therefore, any analysis to find undervalued securities
is useless. This is one of the reasons why academics
have looked at these techniques with contempt. Seve-
ral other facts have contributed to this situation. The
main reason is that technical analysis violates one of
the basic principles of financial theory: the efficient
market hypothesis, which claims that it is impossible
to predict future prices from the observation of past
prices. Another reason is that a major part of these
techniques cannot be tested as they are purely grap-
hical and they do not have precise rules.
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Ghobadi (2014) test the Profitability of Techni-
cal Analysis Indicators to Earn Abnormal Returns in
International Exchange Markets from 2008 through
2013. They conclude that the positive returns accor-
ding to technical analysis indicator returns and these
returns is significantly more than London Interbank
Offered Rate. They observe that the Stochastic Os-
cillator, Relative Strength Index, Money Flow Index,
Commodity Channel Index, Simple Moving Average
indicators produces the best results, followed by the
London Interbank Offered Rate.

Isakov and Hollistein (1998) report abnormal re-
turns using technical trading rules in the Swiss stock
market. Though transaction costs eliminate most of
the technical trading profits, they suggested condi-
tions where large investors may profit from moving
average trading rules.

Manzur and Chew (2002) test the performance of
the moving average method and the Relative Strength
Index (RSI), a common counter-trend indicator, on
the Singapore STII from 1974 through 1994. They
conclude that technical indicators can play a useful
role in the timing of stock market entry and exits.
They observe that the single moving average produces
the best results, followed by the dual moving average
and the RSI. They note that technical analysis give
returns more attractive to the trading members of
the stock exchange since transaction costs may tend
substantially lower the gains.

Fama (1960) developed this concept into three
forms of market efficiency, or the market responds
to given information set. Empirical research of weak-
form efficiency of the market categorized as the tests
of trading strategies using historical data. These sta-
tistical tests examine the correlations between histo-
rical prices changes and run testing.

Ben R Marshall and Jared M. Cahan (2006) eva-
luated the profitability of CRIMACD technical tra-
ding system. They collect information of companies
on CRSP database in the period of Januaryl, 1976 to
December31, 2003 including 200 days of past closing
prices and 20 days of past volume. They examine
both long and short CRIMACD filter rules in this
study and found that even the system generates some
profit but not consistently.

Sharif and soltanzali (2007) in a research about
profitability of technical analysis indicators evalua-
ted the Moving Average Strategy on the Tehran stock
exchange markets “between (1992) to (2004)”. These
statistical tests examine that Moving Average Strate-
gy is profitable, and simulation of this method can
forecast the future prices.
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Research Hypothesis.
1.Technical analysis indicators can finds the pro-
titable trading prices.
Hy: p>0
Hi: p<0

2.Technical analysis indicators have correlations
to finds trading signals.

3.Returns based on technical analysis strategy
are more than London Interbank Offered Rate.(Ab-
normal Returns)

HO: p > 0.004
H1: p< 0.004

Variables

Relative Strength Index. The Relative Strength
Index (RSI) is a momentum oscillator that measures
the speed and change of price movements. RSI oscil-
lates between 0 and 100. Traditionally, and according
to Wilder, RSI considered overbought when above 70
and oversold when below 30. Signals can also be ge-
nerate by looking for divergences, failure swings and
centerline crossovers. RSI can also use to identify the
general trend. RSI considered overbought when abo-
ve 70 and oversold when below 30. These traditional
levels can also adjust to fit the security or analytical
requirements.

Money Flow Index. The Money Flow Index
(MFI) is an oscillator that uses both price and volume
to measure buying and selling pressure. Created by
Gene Quong and Avrum Soudack, MFI is also known
as volume-weighted RSI. MFI starts with the typical
price for each period. Money flow is positive when
the typical price rises (buying pressure) and negative
when the typical price declines (selling pressure). Ty-
pically, MFI above 80 is considered overbought and
MFI below 20 is considered oversold. Strong trends
can present a problem for these classic overbought
and oversold levels. MFI can become overbought
(>80) and prices can simply continue higher when
the uptrend is strong. Conversely, MFI can become
oversold (<20) and prices can simply continue lower
when the downtrend is strong.

Moving Average Convergence-Divergence. The
Moving Average Convergence-Divergence (MACD)
indicator is one of the simplest and most effective
momentum indicators available. The MACD turns
two trend-following indicators, moving averages,
into a momentum oscillator by subtracting the lon-
ger moving average from the shorter moving average.
As a result, the MACD offers the best of both worlds:
trend following and momentum. The MACD fluctu-
ates above and below the zero line as the moving ave-
rages converge, cross and diverge. Traders can look
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for signal line crossovers, centerline crossovers and
divergences to generate signals. Because the MACD
is unbounded, it is not particularly useful for iden-
tifying overbought and oversold levels. Signal line
crossovers are the most common MACD signals. The
signal line is a 9-day EMA of the MACD Line.

Commodity Channel Index. Developed by Do-
nald Lambert and featured in Commodities maga-
zine in 1980, the Commodity Channel Index (CCI)
is a versatile indicator that can use to identify a new
trend or warn of extreme conditions. Lambert ori-
ginally developed CCI to identify cyclical turns in
commodities, but the indicator can successfully app-
lied to indices, ETFs, stocks and other securities. In
general, CCI measures the current price level relative
to average price level over a given period. CCI is re-
latively high when prices are far above their average.
CClI is relatively low when prices are far below the-
ir average. In this manner, CCI can use to identify
overbought and oversold levels. As noted above, the
majority of CCI movement occurs between -100 and
+100. A move that exceeds this range shows unusual
strength or weakness that can foreshadow an exten-
ded move.

Think of these levels as bullish or bearish filters.
Technically, CCI favors the bulls when positive and
the bears when negative.

Relative Strength Index.
100

1+RS
2. RS = Average Gain / Average Loss

L. RSI=100-

Risk-free interest rate. Risk-free interest is the
theoretical rate of return of an investment with no
risk of financial loss. One interpretation is that the
risk-free rate represents the interest that an investor
would expect from an absolutely risk free investment
over a given period. Since the risk free rate can ob-
tain with no risk, it is imply that any additional risk
taken by an investor should reward with an interest
rate higher than the risk-free rate. In practice to work
out the risk-free interest rate in a particular situation,
a risk-free bond is usually choose that is issued by a
government or agency where the risks of default are
so low as to be negligible.

Abnormal Return. A term used to describe the
returns generated by a given security or portfolio
over a period of time that is different from the Risk-
free interest rate. Risk-free interest is the theoretical
rate of return of an investment with no risk of finan-
cial loss. In stock market, trading, abnormal returns
are the differences between a single stock or portfo-
lio's performance and the expected return over a set
period, Usually a Risk-free interest rate. For example
if a stock increased by 10 %, but the Risk-free interest
rate only increased by 6 % and the stock has a beta of
1, then the abnormal return was 4 % (10 % - 6 % =
4 %).

3. Average Gain = [(previous Average Gain) x 13 + current Gain] / 14
4. Average Loss = [(previous Average Loss) x 13 + current Loss] / 14

Money Flow Index
1. Typical Price = (High + Low + Close)/3
2. Raw Money Flow = Typical Price x Volume

3. Positive Money Flow = Sum of positive Raw Money Flow over 14 periods.
4. Negative Money Flow = Sum of negative Raw Money Flow over 14 periods.
5. Money Flow Ratio = (Positive Money Flow)/(Negative Money Flow)

6. Money Flow Index = 100 - 100/(1 + Money Flow Ratio)

Commodity Channel Index

1. CCI = (Typical Price - 20-period MACD of TP) / (.015x Mean Deviation)

2. Typical Price (TP) = (High + Low + Close)/3
3. Constant =.015
Abnormal Return

1.Abnormal return = Actual return — Expected return

Filters

1. “Between 2007 to 2013” we have 6 years. Every
year have 220 trading days. Totally, for 6 years we
have 1440 trading days. The companies that number
of trading day is lower than 1008 days or 70 % of
trading days have been delete from the calculations.

2. In this 1440 trading days any companies that
number of trading times is lower than 1440000 or
100 times trading per day have been delete from the
calculations.
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3. The companies that total value of their trading
in these 6 years is lower than 10000 billion IRR have
been deleting from the calculations.

1. The companies that average day trading volume
were lower than 1 million shares have been deleting
from the calculations.

Data and Methodology. In this study, an Ex Post
Facto Research methodology is used to calculate the
abnormal returns of technical analysis. Statistical
data of this research include 29735 daily prices of all
the companies in TSE “between (2007) to (2013)”
After the modification and calculation based on data
filters, we obtain 2524 daily returns of 25 company
stocks.

1. T-Test: we use this test to calculate average re-
turns of the rules. Where the avergae returns is more
than zero means technical analysis can forecast pri-
ce movements and if the average is more than 10 %
Drop in perivious average 14 days means that techni-
cal analysis can forecast prices crashs in capital mar-
ket trading.

= =
\/szv( 1 +% j
’ n n,

2. Correlation: familiar examples of dependent
phenomena include the correlation between the phy-
sical statures of parents and their offspring, and the
correlation between the demand for a product and
its price. Correlations are useful because they can
indicate a predictive relationship that can exploit in
practice.

3. Analysis of Variance : ANOVA is a collection
of statistical models used to analyze the differences

between group means and their associated procedu-
res (such as “variation” among and between groups)

Z(y i )2
§i=d
7 k-1

Empirical Findings. While most analysts on
capital markets focus on the fundamental side, just
about any major brokerage now employs technical
analysts as well. Much of the criticism of technical
analysis has its roots in academic theory - specifi-
cally the efficient market hypothesis (EMH). This
theory says that the market’s price is always the cor-
rect one - any past trading information is already
reflected in the price of the stock and, therefore, any
analysis to find undervalued securities is useless. But
Dow Theory focused on stock price movement inclu-
des price background knowledge and related data to
forecast future prices and mainly focuses on market
trends. Similar to efficient market hypothesis, Dow
Theory basis conclude that the fact prices are affected
by all the information and events in the market.

The main reason is that technical analysis violates
one of the basic principles of financial theory: the
Efficient Market Hypothesis, which claims that
it is impossible to predict future prices from the
observation of past prices. Another reason is that a
major part of these techniques cannot be tested as
they are purely graphical and they do not have precise
rules.Therefore, we have Inconsistency in Efficient
Market Hypothesis and Dow Theory Assumptions.

In this study we use some technical analysis
indicators and some the simplest statistical tests to
show technical analysis based on dow theory can be
profitable for trading in capital markets.

Table 1
Descriptive Statistics
N Range Minimum Maximum Sum Mean
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error
MACD 551 .860 -311 .549 26.902 .04882 .004722
MFI 456 1.165 -311 .854 21.105 .04628 .005739
RSI 671 1.225 -428 .797 37.351 .05566 .004558
RFI 631 .000 .004 .004 2.524 .00400 .000000
CCI 846 1.529 -.334 1.195 44.578 .05269 .004186
Table 2
T-Test
95% Confidence Interval for Mean
N Mean Std. Deviation Std. Error Lower Bound Upper Bound
MACD 551 .0488 .11083 .00472 .0395 .0581
MFI 456 .0463 .12255 .00574 .0350 .0576
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= n
Table 2 (continuation)
RSI 671 .0557 11807 .00456 0467 .0646
CCI 846 .0527 12175 .00419 .0445 .0609
RFI 631 .0040 .00000 .00000 .0040 .0040
Total 3155 .0420 10775 .00192 .0382 .0457

Results of First Hypothesis: Technical analysis
indicators can show the profitable trading prices.

1. RSI with a mean of (0.055)

2. CCI with a mean of (0.052)

3. MACD with a mean of (0.048)

4. MFI with a mean of (0.046)

The results provided strong support for the te-
chnical strategies. The returns obtained from these
strategies were not consistent with four popular null
models. Consistently, buy signals generated higher

returns than sell signals, and further, the returns
following buy signals were less volatile than returns
following sell signals. According to confidence le-
vel, percentage95 all the technical analysis indicators
used in this research can find profitable trading pri-
ces and all the returns are more than zero.

Results of second Hypothesis: Technical analy-
sis indicators have correlation to show trading sig-
nals.

Table 3
Pearson Correlation
MACD MFI RSI CCI RFI

Pearson Correlation 1 .078 -.016 .034 2
MACD Sig. (2-tailed) . .097 .699 423 .

N 551 456 551 551 551

Pearson Correlation .078 1 -.034 -.027 2
MFI Sig. (2-tailed) .097 470 .559 .

N 456 456 456 456 456

Pearson Correlation -.016 -.034 1 -.012 2

Sig. (2-tailed) .699 470 .763 .
RSI N 551 456 671 671 631

Sig. (2-tailed) .081 .0441 .651 .553 2

N 551 456 671 543 .

Pearson Correlation .034 -.027 -.012 1 2
CCI Sig. (2-tailed) 423 .559 .763 . .

N 551 456 671 846 631

Pearson Correlation 2 2 2 2 2
RFI Sig. (2-tailed) . . . .

N 551 456 631 631 631

According to the results obtained from the samp-
le in this research nonparametric Spearman correla-
tion test None of the technical analysis indicators has
significant positive or negative correlation with each
other in their returns.

Results of Third Hypothesis: Returns of tra-
ding based on technical analysis strategy is more
than London Interbank Offered Rate.

Table 4
Analysis of Variance

Std. Deviation Variance Skewness Kurtosis

Statistic Statistic Statistic Std. Error Statistic Std. Error
MACD .110830 .012 1.145 .104 3.830 .208
MFI 122546 .015 1.731 114 7.665 228
RSI .118067 .014 1.433 .094 6.166 .188
CCI 121751 .015 2.003 .084 12.310 .168
RFI .000000 .000
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We have to compare the returns for all the filters of
each stock and the returns of “risk-free interest rate”
The filter that generates the maximum return among
all is calling the optimal filter for that stock. The sum-
mary of the results for this sub-period is describing
that According to the results of the ANOVA Multiple
Comparison in row: RSI with a mean of (0,055), CCI
with mean of (0,052), MACD with a mean of (0,048),
and MFI with a mean of (0,046). Each one generates
an abnormal return greater than the risk-free interest
rate with a mean of 0,004.

Conclusion. Profitability of technical analysis
strategy is one of the serious subjects between the
capital market investors. We can conclude that it is
indeed profitable to make trading decisions based on
technical indicators such as the moving average, even
in the presence of transaction costs. It is even more
profitable for the trading members (who effectively
do not pay any commission) and large investors (who
are charge very low commission). The results also in-
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