
Time Series Analysis

Importing libraries

Retrieving End-of-Day Data - Single Security

Case 1

[*********************100%%**********************]  1 of 1 completed

Open High Low Close Adj Close Volume

Date

2023-09-27 19637.050781 19730.699219 19554.000000 19716.449219 19716.449219 203600

2023-09-28 19761.800781 19766.650391 19492.099609 19523.550781 19523.550781 352800

2023-09-29 19581.199219 19726.250000 19551.050781 19638.300781 19638.300781 243500

2023-10-03 19622.400391 19623.199219 19479.650391 19528.750000 19528.750000 221700

2023-10-04 19446.300781 19457.800781 19333.599609 19436.099609 19436.099609 0

Case 2

Open High Low Close Adj Close Volume

Date

2023-09-20 19980.750000 20050.650391 19878.849609 19901.400391 19901.400391 378100

2023-09-21 19840.550781 19848.750000 19709.949219 19742.349609 19742.349609 275100

2023-09-22 19744.849609 19798.650391 19657.500000 19674.250000 19674.250000 246400

2023-09-25 19678.199219 19734.150391 19601.550781 19674.550781 19674.550781 188400

2023-09-26 19682.800781 19699.349609 19637.449219 19664.699219 19664.699219 204900

2023-09-27 19637.050781 19730.699219 19554.000000 19716.449219 19716.449219 203600

2023-09-28 19761.800781 19766.650391 19492.099609 19523.550781 19523.550781 352800

2023-09-29 19581.199219 19726.250000 19551.050781 19638.300781 19638.300781 243500

Case 3

Open High Low Close Adj Close Volume

Date

2023-01-02 18131.699219 18215.150391 18086.500000 18197.449219 18197.449219 256100

2023-01-03 18163.199219 18251.949219 18149.800781 18232.550781 18232.550781 208700

2023-01-04 18230.650391 18243.000000 18020.599609 18042.949219 18042.949219 235200

2023-01-05 18101.949219 18120.300781 17892.599609 17992.150391 17992.150391 269900

2023-01-06 18008.050781 18047.400391 17795.550781 17859.449219 17859.449219 238200

Extracting Data for Multiple Securities

BHARTIARTL.NS HDFCBANK.NS HINDUNILVR.NS RELIANCE.NS TCS.NS

Date

2022-10-03 799.676697 1397.177246 2583.917725 2361.159424 2889.078125

2022-10-04 805.002258 1436.526123 2628.698975 2404.705566 2991.866943

2022-10-06 784.994141 1420.707520 2575.542725 2413.574219 3002.320068

2022-10-07 789.473572 1414.577759 2561.453369 2423.788086 2966.460205

2022-10-10 788.726990 1398.956909 2567.266602 2397.331543 3018.387207

Retrieving Intraday Data

Open High Low Close Adj Close Volume

Datetime

2023-09-27 09:15:00+05:30 19637.050781 19647.000000 19618.400391 19621.750000 19621.750000 0

2023-09-27 09:16:00+05:30 19620.099609 19624.550781 19617.099609 19618.750000 19618.750000 0

2023-09-27 09:17:00+05:30 19619.750000 19626.449219 19618.000000 19622.599609 19622.599609 0

2023-09-27 09:18:00+05:30 19622.050781 19631.599609 19622.050781 19629.050781 19629.050781 0

2023-09-27 09:19:00+05:30 19628.800781 19634.500000 19626.500000 19627.599609 19627.599609 0

Resampling

Open High Low Close Adj Close Volume

Date

2023-06-30 19076.849609 19201.699219 19024.599609 19189.050781 19189.050781 247900

2023-07-31 19666.349609 19772.750000 19597.599609 19753.800781 19753.800781 295100

2023-08-31 19375.550781 19388.199219 19223.650391 19253.800781 19253.800781 562600

2023-09-30 19581.199219 19726.250000 19551.050781 19638.300781 19638.300781 243500

2023-10-31 19446.300781 19457.800781 19333.599609 19436.099609 19436.099609 0

Visualization

Visualising a Price Series

Plotting OHLC Data

Plotting Candlestick

Plotting Selected Stocks

Plotting using Subplots

Normalized Plot

BHARTIARTL.NS HDFCBANK.NS HINDUNILVR.NS RELIANCE.NS TCS.NS

Date

2022-10-03 0.000000 0.000000 0.000000 0.000000 0.000000

2022-10-04 0.006638 0.027774 0.017182 0.018275 0.034960

2022-10-06 -0.025169 -0.011073 -0.020429 0.003681 0.003488

2022-10-07 0.005690 -0.004324 -0.005485 0.004223 -0.012016

2022-10-10 -0.000946 -0.011104 0.002267 -0.010975 0.017353

Visualising Return Series

Plotting Annual Returns

Rolling Returns

BHARTIARTL.NS HDFCBANK.NS HINDUNILVR.NS RELIANCE.NS TCS.NS

Date

2022-11-02 0.008059 0.069031 -0.033857 0.071707 0.085100

2022-11-03 0.018866 0.064629 -0.022780 0.075432 0.074260

2022-11-04 0.009476 0.029933 -0.050225 0.071765 0.042615

2022-11-07 0.042332 0.048757 -0.024869 0.073412 0.044181

2022-11-09 0.032196 0.052783 -0.028904 0.068191 0.050724

Visualising a Rolling Return Series

Normal Distribution

In [1]: # Import required libraries
import pandas as pd
import numpy as np

# Import data libraries
import yfinance as yf

# Ignore warnings
import warnings
warnings.filterwarnings('ignore')

In [2]: # Fetch data by specifying the number of the period
yf.download('^NSEI', period='5d')

Out[2]:

In [3]: # Fetch the data from yahoo using start and end dates
yf.download('^NSEI', start='2023-09-20' , end='2023-09-30', progress=False)

Out[3]:

In [4]: # Fetch data for year to date (YTD)
Nifty = yf.download('^NSEI', period='ytd', progress=False)

In [5]: # Display the first five rows of the dataframe to check the results. 
Nifty.head()

Out[5]:

In [6]: # Define the parameters
stocks = ['RELIANCE.NS', 'BHARTIARTL.NS', 'TCS.NS', 'HINDUNILVR.NS', 'HDFCBANK.NS']
start_date = '2022-10-01'
end_date = '2023-09-30'

In [7]: # Fetching data for multiple tickers
df = yf.download(stocks, start=start_date, end=end_date, progress=False)['Adj Close']

# Display the first five rows of the dataframe to check the results. 
df.head()

Out[7]:

In [8]: # Retrive intraday data
df_Intraday = yf.download(tickers="^NSEI", period="5d", interval="1m", progress=False)

# Display the first five rows of the dataframe to check the results.
df_Intraday.head()

Out[8]:

In [9]: # Resampling to derive weekly values fro daily time series
Nifty_weekly = Nifty.resample('W').last()

# Resampling to derive monthly values from daily time series
Nifty_monthly = Nifty.resample('M').last()

# Display the first five rows of the data frame to check the output
Nifty_monthly.tail(5)

Out[9]:

In [12]: # Import cufflinks
import cufflinks as cf
cf.set_config_file(offline=True)

In [13]: df['RELIANCE.NS'].iplot(kind='line', title='Reliance Price Series')
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In [14]: Nifty[-50:].iplot(kind='ohlc',title='Nifty Price')
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In [15]: Nifty[-50:].iplot(kind='candle',title='Nifty Price')
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In [16]: # Use secondary axis
df[['HDFCBANK.NS', 'BHARTIARTL.NS']].iplot(title='HDFC BANK Vs BHARTI AIRTEL',secondary_y='BHARTIARTL.NS')
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HDFC BANK Vs BHARTI AIRTEL

In [17]: # Use subplots
df[['RELIANCE.NS', 'BHARTIARTL.NS', 'TCS.NS', 'HINDUNILVR.NS', 
    'HDFCBANK.NS']].iplot (title=' Price Movement',subplots=True)
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In [18]: df.normalize().iplot(title='Normalized')
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In [19]: # Calculating Log Normal Returns
# Use numpy log function to derive log normal returns
daily_returns = np.log(df).diff().fillna(0)

# Display the last five rows of the data frame to check the output
daily_returns.head(5)

Out[19]:

In [20]: daily_returns[['RELIANCE.NS', 'BHARTIARTL.NS', 'TCS.NS', 'HINDUNILVR.NS', 
    'HDFCBANK.NS']].iplot(title='Daily Log Returns')
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In [21]: # Mean Annual Returns
(daily_returns.mean()*252).iplot(kind='bar')
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In [22]: # To calculate 21 days rolling returns, simply sum daily returns for 21 days as log returns are additive
rolling_return = daily_returns.rolling(21).sum().dropna()

# Display the last five rows of the data frame to check the output
rolling_return.head(5)

Out[22]:

In [23]: rolling_return['TCS.NS'].iplot(title='21-Days Rolling Returns of TCS')
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21-Days Rolling Returns of TCS

In [24]: # Plot log normal distribution of returns
daily_returns.iplot(kind='histogram', title = 'Histogram of Daily Returns', subplots=True)
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In [ ]:  


