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 Abstract—Time series analysis is a method that helps 
one to understand how various variables change with 
time. It helps one to take various important decisions 
in various aspects. One such important decisions 
involve the decision relating to investments. This study 
assists investors regarding the confusion in deciding 
which companies from the pharmaceutical industry 
to invest in. It also advises the investors on taking 
long and short positions. The companies chosen for 
the study are Dr Reddy’s, Cipla, Lupin, Sun Pharma 
and Divis Lab. The data collected include the opening 
price, closing price, volume of trade, day’s high and 
day’s low for each of the above-mentioned companies 
for the last three years. The data was collected from 
the National Stock Exchange. The analysis includes 
the calculation of cumulative log returns and rolling 
statistics represented in the form of graphs. The study 
advises investors to hold long positions for Cipla and 
Sun Pharma and short positions for Lupin and Divis 
labs. It suggests intraday trading for the shares of Dr 
Reddy. As the study was limited to Pharmaceutical 
Industry, It opens the scope for study in other industries. 
Keywords: Finance, Pharma, Decision, Stock 
prediction, Time Series Analysis

INTRODUCTION

Time has been the greatest factor in all the types of 
analysis one could think of. The value of  nancial 
securities, investments and money has always been 
dependent on time. Data recording is been taking place 
for a very long period and time has been the most 
crucial aspect of the same. Therefore, by default, time 
series data becomes the important data typein  nance. 
Time series analysis is the method of studying the data 
related to a particular sequence/series. In other words, 
it is a study of data related to a particular collection of 
 gures and numbers recorded at regular intervals. For 
example, the stock prices at a particular stock exchange; 
 nancial statements belonging to a particular industry 
for a period of 5 years etc. 

A time series study helps us to identify how various 
variables change with time. It typically shows how a 
particular variable adjusts itself with time and helps 
us to predict future trends based on the historical 
behaviour of the variable. 
Organisations and Researchers mainly use time series 
analysis to predict/forecast the future trend, make 
investment-related investments, alter the organisation 
structure, and track its risk and progress over time, for 
a better understanding of the variables, segment and 
classify data as per the nature. Time series analysis 
is also used in descriptive and intervention analysis. 
Stock market analysis is a time series analysis that 
involves the evaluation of a particular stock, industry, 
or the market itself using various tools to predict the 
investment potential and to analyse future growth and 
behaviour. The popular types of stock market analysis 
are fundamental analysis and technical analysis. 
Fundamental analysis helps us forecast stock prices 
using the company’s financial activities/financial 
statements such as the Balance sheet, Income statement, 
and Cash Flow Statement. It also involves the use of 
various ratio analyses which help draw relationships 
between various variables. Ratios like liquidity ratio 
and solvency ratio can be used. 
Technical analysis is a practice that uses historical 
stock prices to predict future data. It refers to using 
stock prices, charts, trends, and statistical indicators. It 
is also based on historical values. Technical analysis is 
affected by various market factors. It is mostly based on 
the opening and closing prices and the corresponding 
technical charts. This Study uses technical analysis to 
study the pharmaceutical industry. 
This study focuses on analysing the trend of the 
top companies in the pharmaceutical industry. The 
objective of the study is to analyse and bring out the 
future trend in the industry and to study the investment 
opportunity in the industry. 
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2N8, Canada; 
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A review and 
Taxonomy of 
the stock mar-
ket prediction 
techniques.

To discuss techni-
cal, fundamental, 
short- and long-
term approaches 
used for stock 
analysis. 
To present some 
challenges and re-
search opportuni-
ties in this  eld.

Based on 
secondary 
data. 
Based on 
the litera-
ture review. 

This paper 
discusses the 
various prediction 
techniques of Stock 
market prediction. 
It presents a 
detailed literature 
study of the state-
of-the-art algo-
rithms and methods 
that are commonly 
applied to stock 
market prediction. 
It also discusses 
some of the never-
ending challenges 
in this domain that 
require more atten-
tion and provides 
opportunities for 
future development 
and research

The paper brings out the 
challenges involved in 
predicting the market and 
stock prices. It says pre-
dicting stock prices has 
been one of the greatest 
challenges ever. The article 
de nes and throws light on 
the two main techniques 
of stock market analysis, 
Fundamental Analysis and 
Technical analysis. 
It elaborates on statistical, 
pattern recognition, ma-
chine learning and senti-
mental analysis. 
The methodology followed 
was a literature survey. It 
also includes a discussion 
based on the most suitable 
technique that can be used 
for predicting the market. 
It  nally concludes that a 
hybrid or a combination 
of the techniques could be 
more suitable to predict 
the stock prices and it also 
establishes the gap for fur-
ther research in the same. 

2. 2019 Python for Fi-
nance, 
Chapter 8

Yves Hilpisch Financial Time 
Series

To discuss the 
method of analy-
sis of time series 
data using various 
tools of analysis 
using Python. 

Based on 
secondary 
data. 
Analysis of 
H i g h - f r e -
quency data 
using vari-
ous statisti-
cal tools. 

This article deals 
with  nancial time 
series, probably the 
most important data 
type in the  nancial 
 eld. It concludes 
that pandas are a 
powerful package 
for dealing with 
such data sets, al-
lowing for ef cient 
data analyses and 
easy visualizations. 
pandas are also 
helpful in reading 
such data sets from 
different sources as 
well as in exporting 
the data sets to dif-
ferent technical  le 
formats effectively. 

The article explains the 
importance of time series 
data and the use of Python 
and pandas in the analysis 
of time series data. 
It provides step by step 
explanation of analysing 
time series data, using 
various statistical tech-
niques with the help of 
pandas and Python. The 
steps of analysis include 
identifying  nancial data, 
data import, summary sta-
tistics, understanding the 
changes in data over time, 
resampling if necessary, 
rolling statistics, technical 
and correlation analysis, 
regression and  nally deal-
ing with high-frequency 
data. It concludes that pan-
das are a powerful package 
for dealing with such data 
sets, allowing for ef cient 
data analyses and easy 
visualizations.
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RESEARCH METHODOLOGY 

The study is based on secondary data. It consists of 
data from the top companies in the pharmaceutical 
Industries. The samples include- Cipla, Dr Reddy, Sun 
Pharma, Divis Lab and Lupin. The data set consisted of 
the opening price, closing price, volume of trade, day’s 
high and day’s low for each of the above-mentioned 
companies for the last three years. 

ANALYSIS REPORT 

Considering the five companies for analyzing the 
 nancial times series data. The analysis is categorized 
into the following sections as shown below:

A  nancial Analysis
The companies involved in the following study are:
Data columns (total 5 columns):
# Column Non-Null Count Dtype 
--- ------ -------------- ----- 
0 cipla 497 non-null  oat64
1 divislab 497 non-null  oat64
2 drreddy 497 non-null  oat64
3 lupin 497 non-null  oat64
4 sunpharma 497 non-null  oat64
To visualize the complete informational index by means 
of various subplots the accompanying picture is utilized

Figure 1: Showing index by means of subplots

Summary statistics are given below:

Figure 2: summary statistics

Pct change () is visualized using a bar plot as shown 
below. 

Figure 3: Showing Pct Change

Insights from the bar plot: There is an increase in 
the mean percentage change for Cipla, Divislab and 
Sunpharma shares. But there is a decrease in the mean 
percentage change of Drreddy and Lupin shares.
Cumulative log-returns of the  nancial time series data 
are shown below for all the shares:

Figure 4: showing Cumulative log returns

Insights from the log time series data: Cumulative 
log returns over time are shown in Fig ____. On 20-
01-2021 Cipla’s share cumulative log return is 0.98 
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and later on 19-01-2023, the share price increased to 
1.28. On 20-01-2021 Divislab share cumulative log 
return is 0.999; later on 19-01-2023 the share price 
decreased to 0.94. On 20-01-2021 Dr Reddy’s share 
cumulative log return is 0.994; later on 19-01-2023, 
the share price decreased to 0.853. On 20-01-2021 
Lupin’s share cumulative log return is 0.981; later 
19-01-2023, the share price decreased to 0.698. On 
20-01-2021 Sunpharma’s share cumulative log return 
is 0.98; later on 19-01-2023, the share price increased 
to 1.75.
By resampling the data by monthly time intervals 
cumulative log returns are computed and the plot is 
shown below:

Figure 5: Showing cumulative log returns based on monthly time 
intervals

Insights from the log time series data: Cumulative log 
returns over time are shown in  g 5. On 31-01-2021 
Cipla’s share cumulative log return is 0.99; later on 
31-12-2023, the share price increased to 1.27. On 31-
01-2021, Divislab’s cumulative log return is 0.93; later 
on 31-12-2023, the share price decreased to 0.92. On 
31-01-2021 Drreddy’s share cumulative log return is 
0.90; later on 31-12-2023, the share price decreased 
to 0.85. On 31-01-2021 Lupin’s share cumulative log 
return is 0.93; later on 31-12-2023, the share price 
decreased to 0.69. On 31-01-2021 Sunpharma’s share 
cumulative log return is 0.99; later on 31-12-2023, the 
share price increased to 1.74.

Rolling Statistics
Minimum, Mean and Maximum statistic parameters 
are Plotted showing rolling statistics for the  nal 200 
data rows for 5 shares are given below.

Figure 6: Rolling statistics for cipla

Figure 7: Rolling statistics for DivisLab

Figure 8: Rolling statistics for Dr Reddy’s

Figure 9: Rolling statistics for Lupin
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Figure 10: Rolling Statistics for Sun Pharma

A traditional trading strategy for technical analysis is 
computed using two simple moving averages (SMAs) 
for all 5 Medi shares. The idea is that the trader should 
go long on a stock (or  nancial instrument in general) 
when the shorter-term SMA is above the longer-term 
SMA and should go short when the opposite holds 
true. Short-term SMA is for the window = 42 and 
Long term SMA is for the window = 252. Visualizes 
a long position by a value of 1 and a short position by 
a value of -1. The change in the position is triggered 
(visually) by a crossover of the two lines representing 
the SMA time series:

Figure 11: SMA Cipla

Figure 12: SMA Divislab

Figure 13: SMA Dr Reddy’s

Figure 14: SMA Lupin

Figure 15: SMA Sunpharma

CONCLUSION 

From the above analysis we can observe that Share 
prices of Cipla and Sun pharma are showing an upward 
trend in the market which indicates it can sustain the 
market  uctuations and maintain an upward trend in 
the market. Therefore, the investors are advised to take 
long positions with respect to these shares. On the other 
hand, Lupin and Divis Labs are showing bearish traits 
as there is a downward trend observed. With respect 
to these shares, the investors are advised to go short 
in the market or reconsider the investment. However, 
Dr Reddy’s is taking a neutral and sustainable stand, 
where there are possibilities for the share to move up 
and down frequently. Intra-day users can take advantage 
of this scenario and make the best of it. 
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Here the study focused only on the companies from 
the pharmaceutical industry. Therefore, it widens the 
scope for further research in other industries. 
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