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Abstract— Before making any kind of financial investment, stock market analysis is frequently conducted using the
common methods of fundamental analysis and technical analysis. Machine learning algorithms have extremely limited
application in fundamental analysis, although they are widely employed in technical analysis. When performing technical
analysis, the majority of investors use a methodical approach that involves plotting Japanese candles and obtaining important
information. When plotted individually as a time series data, some of these candles provide useful information, but not all
candles. The question is if certain candles aren't useful when used individually, will they still be useful when used in groups?
When plotted in groups, certain known groups of candles can offer useful information. More patterns would definitely need
to be found. It would also be intriguing to learn whether these trends tend to repeat themselves. Finally, regardless of the
type of candle, generalized rules must be discovered. A semi-supervised approach was the best option to study this.
Following this investigation, we actually discovered several helpful guidelines that provide investors with greater
knowledge.
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I. INTRODUCTION

In the stock market, technical analysis is done before making any investments. The investigation is crucial in
any subject. For an example, suppose there are two options if one of the best restaurants has to be chosen for a
dinner date with a friend that you want to go to an unfamiliar location. The first option is to sample cuisine from
every restaurant before inviting your friend to join you on the designated day. Another alternative is to choose the
restaurant that will be busiest that day. The second alternative is the most effective explanation of how technical
analysis is used in the stock market to create different divisions where attractive market chances must be
identified. Technical analysis definitely saves time, but every strategy has advantages and disadvantages. Line
charts, bar charts, and Japanese Candles are three common chart styles used in technical analysis.

When displayed in charts, the form used in the Japanese method of price charting resembles a candle. The
Japanese Candlestick technique is one of the most popular ways that modern traders who use technical tools
examine charts. The candlestick works in this way. For a certain period of time, the price at each candlestick's
open, high, close, and low price points is shown. The high and low price points in the price range are shown by
the length of the candles. The thickness of the region depicts the spread in price between the opening and closing
prices of the market. If the price at market closing is higher than the price at market opening, the candlestick
rectangle turns white. This indicates an optimistic outlook for the stock market. If the price at market closing is
lower than the price at market opening, the thick portion of the candlestick turns black. This shows that the
market is unhappy at the moment.

The candlesticks have individual names and exist in a range of forms, dimensions, and designs. For instance,
one of the most fundamental and well-known candlestick patterns is the "Hammer" pattern. The candle in
question has a long, thicker bottom and a shorter, thinner top. One candle makes up The Hammer, a type of
bullish reversal candlestick. Although noise and trend components in the stock market constantly have varying
degrees of predictability, all such sorts of candles signal some anticipated movement [1].

Since it is known that the data recorded about the stock price values, i.e. price at which market opens, price at
which market closes, the highest price, and the lowest price, are the best options [2, 3] for the trading action for
the given period, Charts might be used to display this information in the most accessible way. There are four data
points per trading day. It is known as the OHLC. For instance, 20 points must be plotted on a chart for five days.
It provides us with inspiration to perform some lengthy calculations.
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The process is made easier with charting even if it is claimed that time series in the stock market are more
complicated when compared to other types of series because of their long duration, cyclical fluctuations, seasonal
changes, and price change in irregular patterns [4]. Short and lengthy trends can occasionally be combined at
random [5, 6]. Signals are shown on charts. Given that market players are constantly correcting prices, Price
change can be seen throughout the entire day [7]. Despite these price changes, it can still be viewed as signals
[8]. Undoubtedly similar patterns can be uncovered that are influenced by a few factors [9]. The elements of the
time series are predictable [10]. For time series trend analysis, it might be extremely problematic when the final
data needed to make candles must be collected [11]. The accuracy of the prediction is occasionally impacted by
other factors. Typically, this is the outcome of some significant causes, such as certain news or occurrences [12,
13, 14, 15]. Finding out which one would be tough, thus it is important to remember that understanding time
series characteristics is difficult. [16].

Only one of the most popular charts, the line chart, can be utilized for technical analysis. Four data points
must be considered, not just one, which is the reason. Few commonly used patterns are Marubozu, The spinning
top, Doji, The Paper Umbrella, Hammer, Hanging Man, Shooting star.

Il. LITERATURE SURVEY

There is a long list of authors who have written about the modeling and study of time series in the financial
sector. The currently used patterns and approaches are insufficient to provide acceptable accuracy [17]. Because
the majority of these systems did not take into account the effects of many aspects including economics, politics,
and psychology investments [19], available methods do not produce exceptional outcomes for long-term
prediction [18].

Stock chart images were used by Lee, Kim, Koh, and Kang [20] with deep Q-Network and neural networks to
forecast pricing on the worldwide stock market. Recently, a strategy was suggested for predicting stock crises by
Naik and Mohan [21]. The hybrid feature selection algorithm was employed. Additionally, technical indicators
were used like moving averages and the RSI. In literature, there is a long list of authors who have discussed the
modeling and investigation of financial sector time series. The methods and patterns now in use are insufficient to
provide good accuracy [17]. Because most of the existing algorithms did not take into account the effects of many
aspects including economics, politics, and psychological investing, they did not produce exceptional outcomes for
long-term prediction [18].

In order to forecast global stock market pricing utilizing stock chart images, deep Q-Network and neural
networks were used by Lee, Kim, koh, and kang [20]. A strategy for predicting stock crises was recently put forth
by Naik and Mohan [21]. An algorithm was employed for hybrid feature selection. Technical tools like moving
averages and the RSI were also used. Although used for a long time in Japan, Japanese candlesticks were
discovered to be less effective outside of Japan. The traders in the West knew nothing about it. Later, candlesticks
were discovered by Steve Nison, and this technique was revealed to everyone. In addition, a book was written by
him titled "Japanese Candlestick Charting Techniques" that is popular among traders. Japanese names are
assigned to almost all designs. Using this strategy, a specific candle can be categorized as bullish or bearish.
white (bullish) or black (bearish) candle (bearish).

The Japanese candlestick charts were used by a very few researchers to forecast the stock market. To forecast
the market trend, these candlesticks were combined with technical indicators and machine learning techniques by
Lin, Liu, Yang, and Wu [26]. A candlestick-based prediction system was created by Birogul, Temur, and Kose
[27] and aids in deciding whether to purchase or sell a security. Clustering technique was developed by Inventors
Ding and Luo [28]. This work's main motivation is to offer a novel technique for forecasting stock market
movement and to assess the suggested candlestick model's predictability using the apriori algorithm's notion of
"confidence."

It is understood that daily "open price," "close price," "high value," and "low value" play crucial roles in
determining the price for the following day in the stock market. The parameters that determine the contract's
current quotation, in addition to the stock market index value, are the highest quote, lowest quote, closing quote,
volume, total number of contracts exchanged, and the day the contract was first traded. This study also has the
goal of encouraging investors with long-term investment ideas that will optimize returns.

I1l. PROPOSED SYSTEM

It is highly hoped to obtain some common item sets like Japanese candlestick patterns in the case of the stock
market. The many stock market data patterns that have been identified over time have already been covered.
Some patterns can be easily spotted through close observation but to find out complex patterns, an algorithmic
approach must be chosen while employing a vast dataset to identify more intriguing patterns. It might provide us
with more intriguing regular patterns that could produce encouraging outcomes.

Nifty time series data was obtained spanning 10 years to conduct this experiment (2006-2015). Most recent
data was purposefully not chosen as the effects of the pandemic crisis may be apparent. There are numbers in this
dataset. Seven numerical figures are displayed per day in each row. Final three columns were eliminated from the
dataset since only four different stock values were needed while using Japanese candlestick data in time series.
This dataset is less than 50 KB in size with four specified attributes per row.

For this experiment, eleven of the most widely used candle forms were used. As a general illustration of
Japanese candlestick patterns, a few of these patterns can be seen in figure 1.
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Figure 1. Japanese candle-stick patterns.

There are more than 50 of these patterns or shapes that can be employed, but 12 popular single and multi-
candle Japanese candlestick patterns were chosen that are displayed here as Bullish Marubozu, Bearish
Marubozu, The spinning top, Doji, Hammer, Hanging man, Shooting Star, Engulfing pattern, Bearish Harami,
Bullish Harami, Morning star, Evening star.

A small number of candles give investors some crucial information, but not all. In order to provide
information if the individual candles are not relevant, it would be interesting to determine whether the candles are
associated in any way in groups.

Futures and options are a popular market category on NSE INDIA. After gaining sufficient stock market
expertise, it could be said that practically every stock market investor invests in this sector. There are several
contracts to purchase or sell in this segment. These contracts have various life expectancies or expiration dates.
The monthly contract is the most traditional and often utilized type. This contract's expiration date is stated as
being one month after it becomes trading. Every month's final Thursday is the expiration date for contracts. It is
assumed that the support and demand ratio may be impacted by this expiration date. The duration of each item set
for a month was chosen taking this supposition into account. This item set is used in apriori algorithm and will be
taken into consideration up to this point. The number of patterns found this month is displayed in each row. When
the specific Japanese candlestick shape is present in the provided item set, those were encoded as categorical
values as "Y" and "N" at the appropriate point of the row to reduce the size of the dataset. Noting that all of these
additions to the new dataset result in a 10x reduction in the size of the data set as a whole. Then, as shown in
figure 2, the apriori technique was used to identify common item sets. As demonstrated in figure 2, even our own
patterns can be added to improve accuracy.

Now that expected candle patterns can be forecasted, it might be used to guide more profitable stock market
decisions. Any association rules that might exist between the appearances of particular patterns in each item set
might be looked for. Results demonstrate that some rules are clearly identified as frequent item sets. For example,
frequent item sets can be found that suggest a bullish trend followed by a state of uncertainty, followed by a
bearish trend and another negative indicator that confirms the long bearish trend as a market correction.

Tt | e— = Multiple Candle Patierns
(10 Years)

Adding New Patterns

Use of Apriori 8
PO inmio fna o Encoding
frequent item sets

Figure 2. Proposed System

A The apriori algorithm

The apriori algorithm consists of a series of steps that must be taken in order to identify the most frequent
itemset in the given database. This data mining method repeats the join and prune processes up until the most
common itemset is reached. The problem specifies or the user presupposes that there is a minimum support
threshold.
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1) Each item is treated as a candidate for a 1-itemset in the algorithm's initial iteration. The algorithm
will count how many times each item appears.
2) Allow some minimal support, min sup (k). Determined is the set of 1 - itemsets whose occurrence is

satisfying the min sup. The remaining candidates are trimmed, and only those who score greater than or equal
to min sup are advanced to the following iteration.

3) Next, frequent 2-itemset items are found. For this, a group of two items is created in the join phase by
joining the objects with one another.

4) The min-sup threshold value is used to trim the 2-itemset candidates.

5) The algorithm is stopped when the most frequent itemset is achieved.

IV. RESULTS AND DISCUSSION

The results of the first experiment clearly demonstrated that the candles indeed have some association. Bullish
and bearish candles were found to exhibit certain common patterns. Following that, the findings were attempted
to be generalized based on their type, function, and placement, such as hammer and hanging man. Here are better
results obtained.

The following are the rules that were identified when the Apriori algorithm was applied to historical data
going back ten years.

A Marubozu, Hammer/Hanging Man >> Marubozu (Confidence = 0.83).

Bearish marubozu could be witnessed with a hammer in January 2006. According to figure 3, Marubozu will
be bullish in the coming week. With confidence=0.81, this pattern is repeated frequently.

Nifty 50 candlestick Chart
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Figure 3. Prediction of bullish Marubozu.
B. Engulfing, doji >> Hammer/Hanging Man (Confidence = 0.81)

This pattern, which is regularly repeated and has a confidence level of 0.8, can be seen in May 2007 as
illustrated in figure 4.
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Figure 4. Prediction of Hammer
C. Morning Star, Harami >> Marubozu (Confidence = 0.67)

This pattern, which is depicted in figure 5, can be seen in February 2009. With confidence = 0.68, it is
discovered to be repeated regularly once more.
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Figure 5. Prediction of bullish Marubozu

Section A-Research paper

This concept was applied to two years of data (June 2020 to June 2022) for testing from the same market to
confirm all previously found patterns. Findings were verified and it was discovered that using machine learning

and Japanese candlesticks did indeed boost an investor's profit.

The following are the rules that were identified when the Apriori algorithm was applied to historical data
going back ten years, and are found to be repetitive in 2 years testing data.
Marubozu (Confidence = 0.76), Hammer/Hanging Man >> Marubozu

D. Bearish marubozu could be witnessed with a hammer in May 2022.
According to figure 6, Marubozu will be bullish in the coming week. With confidence=0.76, this pattern is

repeated frequently.
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Figure 6. Prediction of bullish Marubozu

E. Engulfing, doji >> Hammer/Hanging Man (Confidence = 0.74)
This pattern, which is regularly repeated and has a confidence level of 0.74, can be seen in Jan 2022 as

illustrated in figure 7.
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Figure 7. Prediction of Hammer

F. Morning Star, Harami >> Marubozu

This pattern, which was found to be repetitive in 10 years of data, was absent as per the minimum level of
support in 2 years of data. It was understood that this pattern could be found in a large dataset only.

The use of this technique on a huge dataset has produced additional intriguing common patterns that may
yield encouraging outcomes. The investors will benefit in several ways from the discovery of these regulations.

V. CONCLUSION AND FUTURE SCOPE

Through the use of time series data from Japanese candlestick charts and the apriori algorithm, a semi
supervised method to detect commonly occurring patterns of Japanese candlestick shapes is proposed in this
paper. The findings unequivocally show that there are certain useful association rules between various candlestick
patterns. The investor will be able to predict the trend's course and will thus have the opportunity to boost their
profit margin. The prediction algorithm will function more quickly since the dataset size is much smaller than that
of algorithms that use the raw time series data. After refining our experiment, it became clear that generalizing the
patterns yields somewhat better results. The apriori algorithm has some shortcomings, despite producing
acceptable results for detecting frequent item sets. Future studies will concentrate on employing different learning
methods to forecast stock market movements using candlestick patterns, such as neural networks [29] and support
vector machines [30]. Additionally, the selection of the item set would be optimized in light of the many factors
affecting the index value. Another potential application for the future is the adaptation of this methodology to
other stock market segments, such as stocks, mutual funds, etc. The apriori algorithm's dependence on transaction
size is one of this experiment's limitations; going forward, it will be possible to achieve better results by using an
algorithm that is independent of transaction size.
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