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Abstract: Morphological analysis is the analysis and mining of the graphics formed of the securities price 

changes. Investors need to forecast the trend of future before buying and selling points, which can avoid 

great loss. Therefore, the analysis of motif pattern of K-line in the form of futures investment technology 

analysis is very significant. Based on the thoughts of short-term trend clustering, this paper proposes a 

method of detecting the motif pattern of Dark-Cloud Cover in stock time series by analysing stock historic 

data and K-line shape, in order to predict the stock market trends. And we prove the effectiveness and 

practicality of the method by a series of experimental analysis.

1 Introduction 

The fluctuation of the stock market is a typical time 
series. In other words, the stock price will change with 
time. At the point of view of mathematical statistics, it is 
a series of discrete random data. This orderly random 
data (such as X�，t=1,2,3,...,n) in chronological order is 
called the time series[1]. The stock time series is a 
sequence related to the data points, including continuous 
measurement of the stock price on the trading day, that is, 
the opening price, the closing price, the highest price, the 
lowest price, the volume and the rate of return. As we all 
know, the stock market is a huge system that is affected 
by many factors. It has complex law. And market prices 
are also changing rapidly. As a comprehensive external 
form of expression, the financial time series data of stock 
market contains many objective laws and information. 
So it is significant to dig useful information from these 
data, which could help us to better know, master and 
utilize the law to make forecast, decision and risk 
management of stocks investment. 

At present, morphological analysis is the main 
method of reversal forecasting of stock price in financial 
market.[2] It analyses and mines  the graphics formed by 
changes in the securities price, and regard the 
morphology as best. When the tendency chart of the 
security price repeated emerge in some morphology, the 
price will change according to the prior trend, which 
could predict the trend of future price. Zhou Ding-bin 
(2013)[3] has published a study of the stock trading 
operation in the K-line analysis, which used Guizhou 21 
stocks as an example, And it illustrated that the methods 
of morphological analysis impacted the practicality and 
accuracy of k-line morphology and the stocks trading. 

Zhang Dan(2012)[1] has published Reversal Pattern 
Discovery in Financial Time Series Based on Fuzzy 
Candlestick Lines, which used a variety of k-line 
morphology as an example for morphological analysis. It 
proves the validity of morphological analysis of reversal 
pattern of mining fuzzy k-line. This paper is based on the 
ideas that these scholars propose morphological analysis 
of the stock time series, by combining with short-term 
tendency theory, we study the motif pattern of 
Dark-Cloud Cover morphology in the stock time series.  

In this paper, the experiment is divided into two parts: 
the first part is motif pattern that dig Dark-Cloud Cover 
morphology from the data; the second part is to verify 
the rewards of investment of Dark-Cloud Cover 
morphology in the financial market. The experimental 
data are derived from Qianlong database. Numerical 
calculation and motif pattern mining of Dark-Cloud 
Cover morphology are completed by MATLAB software. 
The main purpose of the study is to dig out the hidden 
motif pattern from the financial time series, find out the 
inflection point of the stock price tendency, and evaluate 
the effectiveness of the motif pattern for the actual 
investment in the financial market. This could provide 
reference for investors when they choose stocks buying 
and selling point. And by assessing the effect of 
investment income of reversal morphology in the 
financial market, we can estimate whether or not the 
research of this kind of reversal morphology is valuable 
in the stocks time series.  

2 The related definitions 

The models, commonly used by traditional financial time 
series analysis are mostly a comprehensive description 
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of the data. For example, an autoregressive model is 
used to examine the time series. If the time series 
satisfied the autoregressive model, every time point of 
the time series applies to the autoregressive relational 
expression. However, the motif pattern is a local concept. 
And it reflects more information about a certain aspect 
of the data, which is about some interesting information 
fragments on the part of the data. Reversal, as a common 
language of stock market, refers to that the stock price 
moves to the opposite direction of the original trend. 
Specifically, it means that the stock price goes from the 
bull market to short market or from the short market to 
bull market. The purpose of this paper is finding out the 
reversal morphology that the financial market analysts 
and other investors are interested through the method of 
data mining, which is also defined as singularity in the 
financial time series. 

Definition 1：Stock Time Series：Given a stock time 
seriesX, denoted byX���� ��� ��� ��� ���,which	��� ��� ��� ��	are
used to represent the opening price, the closing price, the 
highest price and the lowest price of a stock time series 
at the trade day of	��.

Definition 2：Motif pattern：If there are two or more 
similar segments of �� � �������� �����	for k=1,2,3,…n 
within stock time series of 	�� .This similar segment 
having the same short-term tendency pattern is defined 
as time series pattern of short-term tendency; that is 
motif pattern.  

	 	 	 	 	 �� � �������� �����		� � ������ � � �	 	 (1) 
Definition 3：Reversal morphology：The Dark-Cloud 

Cover morphology is a kind of top reversal morphology 
of the motif pattern, which describes the external force 
that impacts the reversal of the securities price changed 
trend when the stock price rises to high-order after a 
certain period of time. The morphology generally 
appears after the rising trend, and in some cases it may 
also appear at the top of the horizontal consolidation 
range. 

Definition 4: Reversal point：Taking the closing price 
of the historical trading data of the stock as the object of 
investigation and the closing price of the stock will be 
linked into a line in the short-term tendency, there will be 
a trading day t of the Dark-Cloud Cover morphology as 
the reversal point. The significance of the reversal point
t is to give investors an early warning that they can sell 
their stocks to maintain the proceeds or to effectively 
stop losses when the stock price is turned downward.  

Definition 5：Short-term average rate of return：
Based on the idea of short-term tendency, a cycle is 
selected, such as: 3 days, 5 days, 7 days etc. The average 
price of the closing price of this cycle is computed, and 
the formula is: 

	 	 	 	 	 	 �� � ∑ ������������
� 		�� � ������ � � ��	 	 (2) 

3 Dark-Cloud Cover detection and 
algorithms 

The method of motif pattern detection in Dark-Cloud 
Cover morphology is based on the short-term tendency 

clustering theory of time series, and combines with the 
feature of the Dark-Cloud Cover morphology. The 
numerical calculation and pattern mining are completed 
by MATLAB software. In conjunction with definition 3, 
the following algorithm is available: 

Algorithm1: Short-term growth tendency algorithms 
Step 1: Take a stock time series of		X���� ��� ��� ��� ���,

from any trade day of	�, compare the closing price of 
day	�	and day	� � �, if	���� � ��, go to step 2; otherwise 
increase	�to next day and go back to step 1. 

Step 2: Compare the stock prices of day	� � �and
day	�, if	���� � ��, go to step 3; otherwise increase	�to 
next day and go back to step 1. 

Step 3: Compare the stock prices of day	� � �and
day 	� � � , if 	���� � ���� , go to step 4; otherwise 
increase	�to next day and go back to step 1. 

Step 4: Compare the stock prices of day	� � �	and
day 	� � � , if 	���� � ���� , go to step 5; otherwise 
increase	�	to next day and go back to step 1. 

Step 5: A short-term growth tendency is detected. To 
determine whether there is a Dark-Cloud Cover 
morphology after growth trend; combining algorithm 2. 

Algorithm2: Dark-Cloud Cover morphology 
detection algorithm 

Take a stock time series of	X���� ��� ��� ��� ���, from 
any trade day of	�.

Step 1: respectively compare the opening price	��	of 
day	�	with the closing price ����and the highest price 
���� of day� � �, if �� � ����	or�� � ����, go to step 2; 
otherwise increase �	to next day and go back to step 1. 

Step 2: respectively compare the closing price ��	of 
day �	with the closing price ����	and the opening price 
����	 of day � � � , if �� � �������� � ���� or 	�� ����������

� , go to step 3; otherwise increase �	to next day 
and go back to step 1. 

Step 3: If the selected time series transaction day 
�	satisfies step1and satisfies step 2, it is judged that the 
Dark-Cloud Cover morphology is detected. 

Algorithm3: Short-term average rate of return of 
Dark-Cloud Cover morphology 

Calculating the short-term average rate of return is to 
determine the stock trend that will continue to rise, down 
or sideways when the Dark-Cloud Cover morphology 
appears. This gives a warning that the investors should 
throw or continue to follow up. 

First, investors have already held positions for 5 days 
before Dark-Cloud Cover morphology (a cycle of 
short-term tendency in this article). We assume that the 
Dark-Cloud Cover morphology appears on the trading 
day�, then the formula that calculates rate of return of 
day �	and day � � �	is recorded as��, that is: 

	 	 	 	 	 	 	 	 	 	 �� � �������������������
� 				 	  (3) 

And later 5 days after day � as a cycle of short-term 
tendency, calculate the average return of 5 days trading 
day after day�, denoted by���:

	 	 	 	 	 	 	 ��� � ∑ ������������
� 		�� � ���� � ���  (4) 

Finally, given a standard rangeγ, it is determined the 
stock trend, which is rising, down or sideways after the 
Dark-Cloud Cover morphology. That is: 
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