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Abstract

One of the thorough methods used in the stock market to assess the situation and forecast stock
price movements is the charting approach. One of the most common options is the Japanese
candlestick. These candles offer fascinating and recurrent shapes when plotted in a time-series
graph. Each candle, whether alone or in a group, may emit a powerful or weak trading signal.
History is said to repeat itself in the stock market. We are interested in applying the apriori
technique to uncover item sets that are frequently found with some pattern in order to establish
association rules from the time series data of Japanese candlestick shapes. By doing this, the
investor will increase his or her understanding of the upcoming trend and maximize their
return. We are only concentrating on candlestick patterns, therefore as the dataset gets smaller,
it will take less time to make predictions about the future. We used the NSE India ten-year
dataset. As part of data pre-processing, candles are encoded. Following the completion of this
experiment, it was discovered that using the apriori method on Japanese candlestick shapes
produced several intriguing outcomes and eventually increased forecast accuracy.
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1. Introduction

Before making any investment, technical analysis is carried out in the stock market. In every field,
the investigation is essential. Suppose you want to have dinner with your friend at an unknown place
and you would like to pick the best restaurant to have your dinner, you will have two choices. The first
option is to taste food from all possible restaurants every day before you will have your friend with you
on the pre-planned day, or another option is to pick the restaurant directly where you will find it most
crowded. The second option is the best way to explain carrying out technical analysis in the stock market
to make various divisions where we need to find out good opportunities according to the market trend.
But actually, we do not have such a thing to find out the best. Every approach has its pros and cons, but
obviously, technical analysis saves time. Commonly used types of charts used in technical analysis are
line charts, bar charts, Japanese Candles.

The Japanese technique of price charting consist of a shape which looks like a candle when presented
in the charts. One of the most common ways for current traders who use technical tools to view charts
is using the Japanese Candlestick method. This is how the candlestick operates. Each candlestick
displays the price at its open, high, close, and low price points for a specific timeframe. The candles'
length displays the price range's high and low price points. The thickness of the area represents the price
spread across the price when market opens and the price when market closes. The candlestick rectangle
turns white if the price when market closes is higher than the price when market opens. This is indicative
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of a bullish stock market sentiment. The thick part of the candlestick turns black if the price when
market closes is less than the price when market opens. This suggests that the market is experiencing a
bad mood.

The candlesticks come in a variety of shapes, sizes, and patterns, and they all have distinctive names.
For instance, the "Hammer" candlestick pattern is one of the most basic and well-known shape. In this
case, the candle has a long, thicker bottom portion and a shorter, thinner top portion. The Hammer is a
sort of bullish reversal candlestick that consists of just one candle. All such types of candles suggest
some expected movement in the stock market, though noise and trends components in the stock market
always have different degrees of predictability [1].

We may use charts to display this information in the most accessible manner since we are aware 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 finest choices [2, 3] for the trading action for the
given period. Each trading day has four data points. We can call it the OHLC. For example, if we
prepare a chart for five days, we have to plot 20 points. It gives us an idea to go for some long period
calculation.

Though it is said that time series in stock market is very complicated if we compare it with other
types of series because of long duration, cyclical changes, seasonal changes and price change in
irregular pattern [4], the task becomes simpler with charting. Sometime its random combination of short
and long trend [5, 6]. Charting shows signals. We can see the variation of prices in the entire day as
prices are continuously corrected by market participants [7]. In spite of such variations in the price, we
can consider it as a signal [8]. We can definitely find same patterns determined by some factors [9]. We
can predict the time series components [10]. Sometimes we couldn't obtain all the data to form candles,
and this presents big problems for time series trend research [11]. Sometimes other factors affect the
prediction accuracy. This is generally the result of some strong factors like some news or events [12,
13, 14, 15]. It would be uncertain to find out which one and that’s why we should never forget that
interpreting the characteristic of time series is always difficult [16].

Most frequently used charts cannot be useful for technical analysis but one i.e. the line chart. The
reason is we are interested in four data points not a single one. Some popular patterns are as follows.

Marubozu

The spinning top
Doji Candlestick
The Paper Umbrella
Hammer

Hanging Man
Shooting star

2. Literature Survey

We can find a vast list of authors who have written about the modeling and research of financial
sector time series in literature. The existing methods and pattern are not sufficient to give good accuracy
[17]. Available systems do not achieve outstanding results for long-term prediction [18] because most
of these systems did not consider effect of various factors like economics, politics, and psychology
investment [19].

Lee, Kim, koh, kang [20] applied deep Q-Network and netural network to predict global stock
market pricing using stock chart images. Recently Naik and Mohan [21] has proposed a stock crisis
prediction method. They used hybrid feature selection algorithm. They also used the technical indicators
like RSI and moving averages. Brenda and Arthur [22] used three different methods for sentiment
analysis to apply on news to find impact on Brazilian stock market. They found Naive Bayes classifier
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and the Multilayer Perceptron to be better than the best lexical approach. Zeynep and Ramazan [23]
additionally used user comments on twitter data to predict stock market direction. Suman and Gao [24]
proposed a stock ranking prediction method to maximize the profit. Sheikh, Alam and Parul [25]
predicted indian stock market volatility using ARIMA model.

Let’s talk about the methods of using Japanese Candlesticks. It has been used in Japan first in 18th
century by a merchant in Japan who name was Homma Munehisa. Japanese candlesticks had been used
for long time in Japan but in the rest of the world found to be less effective. The western world traders
were clueless about it. Later on, Steve Nison discovered candlesticks, and he explained the method to
the entire world. He also published a book “Japanese Candlestick Charting Techniques” which is being
used by many traders. Almost all patterns are given Japanese names. In this method, the particular
candle can be called as a bullish candle or bearish candle. Candle be shown as white (bullish) or black
(bearish).

Very few researcher has used the Japanese candlestick chart for stock market prediction. Lin, Liu,
Yang, Wu [26] used these candlestick along with technical indicators and machine learning methods to
predict the market trend. Birogul, temur and kose [27] developed a candlestick based prediction system
which helps to make a ‘buy’ or ‘sell’ decision. Ding and Luo [28] came up with a clustering method.
The primary driving force behind this work is to provide a fresh method of prediction for analyzing
stock market movement and to evaluate the predictability of the suggested candlestick model using the
apriori algorithm's concept of ‘confidence’.

We all know that daily ‘open price’, ‘closing price’, ‘high’ value, ‘low’ values play very important
role in next day price computation in stock market. Along with the stock market index value the highest
guote, lowest quote, closing quote, volume, and total amount of contracts traded and the day of contract
from beginning are the parameter that decides the contract current quote. One more motivation behind
this study is to provide inspiring investor for long term investment strategies to maximize the profit.

3. Proposed System

In the case of stock market Japanese candlestick, we are very optimistic to get some frequent item
sets as Japanese candlestick pattern. We have already discussed the various patterns found in data across
time for the stock market. Some of us can find some patterns only by doing a careful observation. But
to find more interesting patterns, we should go for algorithmic way using a large dataset. It could give
us more interesting frequent pattern that could give us some promising results.

To perform this experiment, we have fetched 10 years nifty time series data (2006-2015). We
intentionally did not use recent data where impact of pandemic situation has been seen. This dataset is
numerical data. Each row shows seven numerical values per day. As we have used Japanese candlestick
data in time series manner which need only four different values of a stock, we discarded the remaining
three columns from the dataset. The size of this dataset having selected four attributes per every row is
less than 50 KB.

We will use the most commonly used eleven popular shapes of candles for this experiment. In figure
1, we can see few of these patterns as a general example of Japanese candlestick patterns.
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Nifty 50 Candlestick Chart
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Figure 1: Japanese candle-stick patterns

There are more than 50 such patterns or shapes available to use but we have picked widely used 11
single and multi-candle Japanese candlestick patterns is as shown below.

Bullish Marubozu
Bearish Marubozu
The spinning top
Doji

Hammer

Hanging man
Shooting Star
Engulfing pattern
. Harami

0. Morning star

1. Evening star

RBPBowoo~NooaR~wNE

In NSE INDIA, one of widely used market segment is future and options. We can say that almost
every stock market investor invest in this segment after attaining sufficient knowledge of stock market.
This segment has some contracts to buy or sell. These contracts have different life time or expiry period.
The oldest and commonly used type is monthly contract. It indicates that this contract expires one month
after it becomes tradable. Monthly contracts expire on last Thursday of every month. We believe that
this expiry date can have influence on support and demand ratio. Considering this assumption we have
selected the length of every item set for a month. This item set will be considered up to this date and is
used in apriori algorithm. Every row shows the number of patterns discovered in this month. Here we
are reducing the size of dataset by encoding them as categorical value as “Y” and “N” at appropriate
place of the row when the particular Japanese candlestick shape is found in the given item set. Note that
all these entries are added to the new dataset thus reducing the data set size (10 times smaller) as data
items. Then we applied apriori algorithm to find frequent item sets as shown in figure 2. We can also
add our own patterns to increase the accuracy as shown in the figure 2.
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Figure 2: Proposed System

Now we can predict the expected candle pattern to guide stock market action in order to make
decision which will be more profitable. For every item set, we tried to find out if the occurrences of
some patterns have any association rules. Results shows that we can clearly see some rules as frequent
item sets e.g. we can find some frequent item sets which indicates that bullish trend followed by
indecision situation and then bearish trend followed by one more bearish indicator confirming the long
bearish trend as a market correction.

4. Results and Discussion

The rules discovered on the application of Apriori algorithm on the historical data of ten years are
as follows.

e Bearish Marubozu, Hammer >> Bullish Marubozu (Confidence = 0.81)

In Jan 2006 we can see Bearish Marubozu with Hammer. Bullish Marubozu in the next week as
shown in figure 3. This pattern is repeated frequently with confidence= 0.81

Nifty 50 candlestick Chart
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Figure 3: Prediction of bullish Marubozu

o Bullish Engulfing, doji >> Hammer (Confidence = 0.8)
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In May 2007, we can see this pattern as shown in figure 4 which is repeated frequently with the
confidence = 0.8
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Figure 4: Prediction of Hammer

e Morning Star, Harami >> Marubozu (Confidence = 0.68)

In February 2009 we can see this pattern as shown in figure 5. It is again found to be repeated
frequently with confidence = 0.68
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Figure 5: Prediction of bullish Marubozu

Application of this algorithm on large dataset has given us more interesting frequent pattern that
could give us some promising results. The discovery of these rules will be helpful for the investors in
different ways.

5. Conclusion and Future Scope

In this study, a method is proposed to identify frequently found patterns of Japanese candlestick
forms using time series data of Japanese candlestick charts and the apriori algorithm. Results
unmistakably demonstrate that there are certain useful association rules between different candlestick
patterns. The investor will be able to foresee the trend's direction as well as have the chance to increase
their profit margin as a result. Additionally, the dataset size is far smaller than the algorithms that use
the raw time series data, and the prediction algorithm will operate more quickly as a result. Although
the apriori algorithm has produced acceptable results for identifying frequent item sets, it has some
drawbacks. As a result, future research will focus on using alternative learning algorithms, such as
neural networks [29] and support vector machines [30], to predict stock market trends using candlestick
patterns. Additionally, the choice of item set would be optimized in accordance with the numerous
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elements influencing the index value. The application of this methodology to other stock market
segments, such as stocks, mutual funds, etc., is another potential future application.
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