

    
      
          
            
  


Welcome to Backtesting tool comparison’s documentation!

Are you a newbie programmer or you are newbie trader ?
This is your tutorial, where you can find some samples of code for downloading of historical data
and for backtesting some samples of strategies.

And you may also find some interesting details in the Comparison and Conclusion sections.
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Getting started

These contents can help you to start with your quantitative trading (quant trading or QT) system: you can find some samples for the main steps.

There are


	many platforms can give you historical data


	a lot of program languages that you can use for implementing your strategies


	many trading systems that you can use for backtesting your system




Read the documentation on readthedocs [https://backtesting-tool-comparison.readthedocs.io/en/latest/] for


	a sample of the main backtesting steps for a few of the main languages are used for statistical analysis, graphics representation and reporting


	comparison [https://backtesting-tool-comparison.readthedocs.io/en/latest/comparison.html] among languages and methods for backtesting your strategies


	the best practices [https://backtesting-tool-comparison.readthedocs.io/en/latest/conclusion.html] for your quant trading system





Goals

These contents can be useful at the beginning, when you are newbie programmer.

And it can help you to evaluate which data, language or trading system you need.



Disclaimer

The strategies contained in this tutorial, are some simple samples for having an idea how to use the libraries:
those strategies are for the educational purpose only. All investments and trading in the stock market involve risk:
any decisions related to buying/selling of stocks or other financial instruments should only be made after a thorough research,
backtesting, running in demo and seeking a professional assistance if required.



Contribution

The documentation for R and Python languages, it has been powered by Jupyter [https://jupyter.org/]:

$ git clone https://github.com/bilardi/backtesting-tool-comparison
$ cd backtesting-tool-comparison/
$ pip install --upgrade -r requirements.txt
$ docker run --rm -p 8888:8888 -e JUPYTER_ENABLE_LAB=yes -v "$PWD":/home/jovyan/ jupyter/datascience-notebook





The images are hosted on S3 and not in this repository:


	use a PR for sharing a new version without images, only the new url


	it will be our care to move them to S3 with all the others




For testing on your local client the documentation, see this README.md [https://github.com/bilardi/backtesting-tool-comparison/blob/master/docs/README.md] file.



License

These contents are released under the MIT license. See LICENSE [https://github.com/bilardi/backtesting-tool-comparison/blob/master/LICENSE] for details.





            

          

      

      

    

  

    
      
          
            
  


R
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Prerequisites

For using the program language R, you have to install r [https://cran.r-project.org/mirrors.html].

For mac,

$ brew install r





There are a lot of guide for getting started with R [https://cran.r-project.org/doc/contrib/Paradis-rdebuts_en.pdf]: knowing the basics will be taken for granted.
For installing some packages, you can use RStudio [https://rstudio.com/products/rstudio/download/#download] or directly console

$ r
# general tools
install.packages("httr")
install.packages("jsonlite")
install.packages("plotly")
install.packages("devtools")
# for downloading data
install.packages("quantmod") # for Yahoo finance historical data of stock market
install.packages("Quandl")
devtools::install_github("amrrs/coinmarketcapr") # for Crypto currencies
devtools::install_github("amrrs/coindeskr") # for Crypto currencies
# for processing the data: in addition to Quantmod also QuantStrat
devtools::install_github("braverock/blotter")
devtools::install_github("braverock/quantstrat")





If you want to use Jupyter [https://jupyter.org/], you can use directly the commands below

$ git clone https://github.com/bilardi/backtesting-tool-comparison
$ cd backtesting-tool-comparison/
$ docker run --rm -p 8888:8888 -e JUPYTER_ENABLE_LAB=yes -v "$PWD":/home/jovyan/ jupyter/r-notebook





Jupyter is very easy for having a GUI virtual environment [https://jupyter-docker-stacks.readthedocs.io/it/latest/]: knowing the basics will be taken for granted.

You can find all scripts descripted in this tutorial on GitHub [https://github.com/bilardi/backtesting-tool-comparison/]:


	the .r files in src/r/ [https://github.com/bilardi/backtesting-tool-comparison/tree/master/src/r/] folder, the script that you can use on RStudio


	the .ipynb files in docs/sources/r/ [https://github.com/bilardi/backtesting-tool-comparison/tree/master/docs/sources/r/] folder, that you can use on Jupyter or browse on this tutorial







            

          

      

      

    

  

    
      
          
            
  


Getting started

R is a programming language and software environment for statistical analysis, graphics representation and reporting.

This is a summary of the r language syntax: you can find more details in cran documentation [https://cran.r-project.org/doc/manuals/r-devel/R-lang.html].


Basics


[1]:





# initialization of a variable
my_numeric_variable <- 1
my_string_variable <- "hello"
# print a variable
my_numeric_variable # and type enter
print(my_string_variable)












1









[1] "hello"








Vectors


[2]:





# initialization of a vector
my_numeric_vector <- c(1,2,3,4,5,6)
my_sequence <- 1:25
my_string_vector <- c("hello", "world", "!")
my_logic_vector <- c(TRUE, FALSE, T, F)
assign("my_vector", c(1:6))
my_random_vector <- sample(1:5000, 25) # Vector with 25 elements with random number from 1 to 5000








[3]:





# operations with vectors
sum(my_numeric_vector)
mean(my_numeric_vector)
median(my_numeric_vector)












21








3.5








3.5




[4]:





# multiplication 2 with each element of a vector
my_vector*2
# division 2 with each element of a vector
my_vector/2
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Historical data

This page contains some samples for downloading historical data of your quant trading system.


Quantmod library

Stock markets from Yahoo finance by Quantmod library [https://www.quantmod.com/] (doc [https://www.rdocumentation.org/packages/quantmod/])


[1]:





library(quantmod)
symbol <- "AMZN"
getSymbols(symbol) # or getSymbols(symbol, src = "yahoo")













Loading required package: xts

Loading required package: zoo


Attaching package: ‘zoo’


The following objects are masked from ‘package:base’:

    as.Date, as.Date.numeric


Loading required package: TTR

Registered S3 method overwritten by 'quantmod':
  method            from
  as.zoo.data.frame zoo

‘getSymbols’ currently uses auto.assign=TRUE by default, but will
use auto.assign=FALSE in 0.5-0. You will still be able to use
‘loadSymbols’ to automatically load data. getOption("getSymbols.env")
and getOption("getSymbols.auto.assign") will still be checked for
alternate defaults.

This message is shown once per session and may be disabled by setting
options("getSymbols.warning4.0"=FALSE). See ?getSymbols for details.













'AMZN'




[2]:





head(AMZN) # returns some data of AMZN vector













           AMZN.Open AMZN.High AMZN.Low AMZN.Close AMZN.Volume AMZN.Adjusted
2007-01-03     38.68     39.06    38.05      38.70    12405100         38.70
2007-01-04     38.59     39.14    38.26      38.90     6318400         38.90
2007-01-05     38.72     38.79    37.60      38.37     6619700         38.37
2007-01-08     38.22     38.31    37.17      37.50     6783000         37.50
2007-01-09     37.60     38.06    37.34      37.78     5703000         37.78
2007-01-10     37.49     37.70    37.07      37.15     6527500         37.15







[3]:





colnames(AMZN) # returns column names of AMZN vector
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Graphics

This is a sample for plotting with R.


[1]:





library(quantmod)
# initialization
symbols = c("AMZN", "FB", "NFLX", "MSFT")
start <- as.Date("2017-01-01")
end <- as.Date("2020-01-01")
getSymbols(Symbols = symbols, src = "yahoo", from = start, to = end)
# get only Close values of AMZN and MSFT symbols
stocks <- as.xts(data.frame(AMZN = AMZN[,"AMZN.Close"], MSFT = MSFT[,"MSFT.Close"]))













Loading required package: xts

Loading required package: zoo


Attaching package: ‘zoo’


The following objects are masked from ‘package:base’:

    as.Date, as.Date.numeric


Loading required package: TTR

Registered S3 method overwritten by 'quantmod':
  method            from
  as.zoo.data.frame zoo

‘getSymbols’ currently uses auto.assign=TRUE by default, but will
use auto.assign=FALSE in 0.5-0. You will still be able to use
‘loadSymbols’ to automatically load data. getOption("getSymbols.env")
and getOption("getSymbols.auto.assign") will still be checked for
alternate defaults.

This message is shown once per session and may be disabled by setting
options("getSymbols.warning4.0"=FALSE). See ?getSymbols for details.
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Strategies

You can initilize a strategy by R language.

The main libraries are


	Quantmod [https://www.quantmod.com/] (doc [https://www.rdocumentation.org/packages/quantmod/]), for loading data and managing the strategy


	QuantStrat [https://www.rdocumentation.org/packages/quantstrat/], for managing the strategy


	PerformanceAnalytics [https://www.rdocumentation.org/packages/PerformanceAnalytics/], for performance and risk analysis





How to load indicators on your strategy


[1]:





#install.packages("quantmod")
#require(devtools)
#devtools::install_github("braverock/blotter")
#devtools::install_github("braverock/quantstrat")








[2]:





library(quantmod)
# initialization
Sys.setenv(TZ="UTC")
symbol = as.character("AMZN")
start <- as.Date("2017-01-01")
end <- as.Date("2020-01-01")
getSymbols(Symbols = symbol, src = "yahoo", from = start, to = end)













Loading required package: xts

Loading required package: zoo


Attaching package: ‘zoo’


The following objects are masked from ‘package:base’:

    as.Date, as.Date.numeric


Loading required package: TTR

Registered S3 method overwritten by 'quantmod':
  method            from
  as.zoo.data.frame zoo

‘getSymbols’ currently uses auto.assign=TRUE by default, but will
use auto.assign=FALSE in 0.5-0. You will still be able to use
‘loadSymbols’ to automatically load data. getOption("getSymbols.env")
and getOption("getSymbols.auto.assign") will still be checked for
alternate defaults.

This message is shown once per session and may be disabled by setting
options("getSymbols.warning4.0"=FALSE). See ?getSymbols for details.













'AMZN'




[3]:





AMZN <- na.omit(lag(AMZN))
# calculate indicators
sma20 <- SMA(Cl(AMZN), n = 20)
ema20 <- EMA(Cl(AMZN), n = 20)








[4]:





library(quantstrat)
# strategy initialization
currency("USD")
stock(symbol, currency = 'USD', multiplier = 1)
tradeSize <- 100000
initEquity <- 100000
account.st <- portfolio.st <- strategy.st <- "my strategy"
rm.strat("my strategy")
out <- initPortf(portfolio.st, symbols = symbol, initDate = start, currency = "USD")
out <- initAcct(account.st, portfolios = portfolio.st, initDate = start, currency = "USD", initEq = initEquity)
initOrders(portfolio.st, initDate = start)
strategy(strategy.st, store = TRUE)













Loading required package: blotter

Loading required package: FinancialInstrument

Loading required package: PerformanceAnalytics


Attaching package: ‘PerformanceAnalytics’


The following object is masked from ‘package:graphics’:

    legend


Loading required package: foreach












'USD'








'AMZN'




[5]:





# indicators with QuantStrat
out <- add.indicator(strategy.st, name = "SMA", arguments = list(x = quote(Cl(AMZN)), n = 20, maType = "SMA"), label = "SMA20periods")
out <- add.indicator(strategy.st, name = "SMA", arguments = list(x = quote(Cl(AMZN)), n = 50, maType = "SMA"), label = "SMA50periods")
out <- add.indicator(strategy.st, name = "EMA", arguments = list(x = quote(Cl(AMZN)), n = 20, maType = "EMA"), label = "EMA20periods")
out <- add.indicator(strategy.st, name = "EMA", arguments = list(x = quote(Cl(AMZN)), n = 50, maType = "EMA"), label = "EMA50periods")
out <- add.indicator(strategy.st, name = "RSI", arguments = list(price = quote(Cl(AMZN)), n = 7), label = "RSI720periods")
out <- add.indicator(strategy.st, name = "BBands", arguments = list(HLC = quote(Cl(AMZN)), n = 20, maType = "SMA", sd = 2), label = "Bollinger Bands")








[6]:





# custom indicator
RSIaverage <- function(price, n1, n2) {
    RSI_1 <- RSI(price = price, n = n1)
    RSI_2 <- RSI(price = price, n = n2)
    calculatedAverage <- (RSI_1 + RSI_2) / 2
    colnames(calculatedAverage) <- "RSI_average"
    return(calculatedAverage)
}
out <- add.indicator(strategy.st, name = "RSIaverage", arguments = list(price = quote(Cl(AMZN)), n1 = 7, n2 = 14), label = "RSIaverage")








[7]:





# first tests
plot(RSIaverage(Cl(AMZN), n1=7, n2=14)) # for graphing your function results












[image: ../_images/r_strategies_7_0.png]





[8]:





# load all indicators on my data
test <- applyIndicators(strategy = strategy.st, mktdata = OHLC(AMZN))
subsetTest <- test["2018-01-01/2019-01-01"]
head(subsetTest)













           AMZN.Open AMZN.High AMZN.Low AMZN.Close SMA.SMA20periods
2018-01-02   1182.35   1184.00  1167.50    1169.47         1168.841
2018-01-03   1172.00   1190.00  1170.51    1189.01         1170.174
2018-01-04   1188.30   1205.49  1188.30    1204.20         1173.687
2018-01-05   1205.00   1215.87  1204.66    1209.59         1177.088
2018-01-08   1217.51   1229.14  1210.00    1229.14         1180.927
2018-01-09   1236.00   1253.08  1232.03    1246.87         1185.281
           SMA.SMA50periods EMA.EMA20periods EMA.EMA50periods rsi.RSI720periods
2018-01-02         1129.739         1168.779         1130.025          44.92805
2018-01-03         1133.787         1170.706         1132.338          60.65982
2018-01-04         1138.213         1173.896         1135.156          68.75469
2018-01-05         1143.078         1177.295         1138.075          71.20734
2018-01-08         1148.143         1182.233         1141.646          78.38659
2018-01-09         1153.622         1188.389         1145.773          82.89832
           dn.Bollinger.Bands mavg.Bollinger.Bands up.Bollinger.Bands
2018-01-02           1140.397             1168.841           1197.286
2018-01-03           1140.596             1170.174           1199.753
2018-01-04           1145.498             1173.687           1201.876
2018-01-05           1148.806             1177.088           1205.370
2018-01-08           1146.863             1180.927           1214.992
2018-01-09           1142.097             1185.281           1228.466
           pctB.Bollinger.Bands RSI_average.RSIaverage
2018-01-02            0.5110476               49.34830
2018-01-03            0.8183989               60.54486
2018-01-04            1.0412143               66.72199
2018-01-05            1.0746036               68.64585
2018-01-08            1.2076629               74.50261
2018-01-09            1.2130873               78.45513








How to load signals on your strategy

The best practice is to prepare one column for each signal that you want to use on your strategy. The strategy below use the moving averages that they are SMA and EMA. You can use one or the other.


Disclaimer

The strategies below are some simple samples for having an idea how to use the libraries: those strategies are for the educational purpose only. All investments and trading in the stock market involve risk: any decisions related to buying/selling of stocks or other financial instruments should only be made after a thorough research, backtesting, running in demo and seeking a professional assistance if required.



Moving Average Crossover Strategy - Sample 1


	when the price value crosses the MA value from below, it will close any existing short position and go long (buy) one unit of the asset


	when the price value crosses the MA value from above, it will close any existing long position and go short (sell) one unit of the asset




Reference: https://www.learndatasci.com/tutorials/python-finance-part-3-moving-average-trading-strategy/


[9]:





# Moving Average Crossover Strategy - Sample 1
signalPosition <- function(price, ma) {
    # Taking the difference between the prices and the MA timeseries
    price_ma_diff <- price - ma
    price_ma_diff[is.na(price_ma_diff)] <- 0 # replace missing signals with no position
    # Taking the sign of the difference to determine whether the price or the MA is greater
    position <- diff(price_ma_diff)
    position[is.na(position)] <- 0 # replace missing signals with no position
    colnames(position) <- "Signal_position"
    return(position)
}








[10]:





#out <- add.indicator(strategy.st, name = "signalPosition", arguments = list(price = Cl(AMZN), ma = sma20), label = "signalPosition")
out <- add.indicator(strategy.st, name = "signalPosition", arguments = list(price = Cl(AMZN), ma = ema20), label = "signalPosition1")
out <- add.signal(strategy.st, name = "sigThreshold", arguments = list(column = "Signal_position", threshold = 2, relationship = "gte", cross = TRUE), label = "buy1")
out <- add.signal(strategy.st, name = "sigThreshold", arguments = list(column = "Signal_position", threshold = -2, relationship = "lte", cross = TRUE), label = "sell1")
#add.signal(strategy.st, name = "sigThreshold", arguments = list(data = position, column = "AMZN.Close", threshold = 2, relationship = "gte", cross = TRUE), label = "buy1")
#add.signal(strategy.st, name = "sigThreshold", arguments = list(data = position, column = "AMZN.Close", threshold = -2, relationship = "lte", cross = TRUE), label = "sell1")
# Creating rules
out <- add.rule(strategy.st, name = 'ruleSignal', arguments = list(sigcol = "buy1", sigval = TRUE, orderqty = 100, ordertype = 'market', orderside = 'long'), type = 'enter')
out <- add.rule(strategy.st, name = 'ruleSignal', arguments = list(sigcol = "sell1", sigval = TRUE, orderqty = 'all', ordertype = 'market', orderside = 'long'), type = 'exit')
#out <- add.rule(strategy.st, name = 'ruleSignal', arguments = list(sigcol = "sell1", sigval = TRUE, orderqty = -100, ordertype = 'market', orderside = 'short'), type = 'enter')
#out <- add.rule(strategy.st, name = 'ruleSignal', arguments = list(sigcol = "buy1", sigval = TRUE, orderqty = 'all', ordertype = 'market', orderside = 'short'), type = 'exit')








[11]:





# backtesting
applyStrategy(strategy.st, portfolios=portfolio.st)
out <- updatePortf(portfolio.st)
dateRange <- time(getPortfolio(portfolio.st)$summary)[-1]
out <- updateAcct(portfolio.st, dateRange)
out <- updateEndEq(account.st)
chart.Posn(portfolio.st, Symbol=symbol, TA=c("add_SMA(n=20,col='red')"))













[1] "2017-02-02 00:00:00 AMZN 100 @ 832.349976"
[1] "2017-02-07 00:00:00 AMZN -100 @ 807.640015"
[1] "2017-02-09 00:00:00 AMZN 100 @ 819.710022"
[1] "2017-02-14 00:00:00 AMZN 100 @ 836.530029"
[1] "2017-02-17 00:00:00 AMZN 100 @ 844.140015"
[1] "2017-02-23 00:00:00 AMZN 100 @ 855.609985"
[1] "2017-02-24 00:00:00 AMZN -400 @ 852.190002"
[1] "2017-03-01 00:00:00 AMZN 100 @ 845.039978"
[1] "2017-03-02 00:00:00 AMZN -100 @ 853.080017"
[1] "2017-03-03 00:00:00 AMZN 100 @ 848.909973"
[1] "2017-03-06 00:00:00 AMZN -100 @ 849.880005"
[1] "2017-03-10 00:00:00 AMZN 100 @ 853"
[1] "2017-03-16 00:00:00 AMZN -100 @ 852.969971"
[1] "2017-03-22 00:00:00 AMZN 100 @ 843.200012"
[1] "2017-03-23 00:00:00 AMZN -100 @ 848.059998"
[1] "2017-03-24 00:00:00 AMZN 100 @ 847.380005"
[1] "2017-03-30 00:00:00 AMZN 100 @ 874.320007"
[1] "2017-04-04 00:00:00 AMZN 100 @ 891.51001"
[1] "2017-04-06 00:00:00 AMZN 100 @ 909.280029"
[1] "2017-04-10 00:00:00 AMZN -400 @ 894.880005"
[1] "2017-04-12 00:00:00 AMZN 100 @ 902.359985"
[1] "2017-04-13 00:00:00 AMZN -100 @ 896.22998"
[1] "2017-04-19 00:00:00 AMZN 100 @ 903.780029"
[1] "2017-04-21 00:00:00 AMZN -100 @ 902.059998"
[1] "2017-04-26 00:00:00 AMZN 100 @ 907.619995"
[1] "2017-05-01 00:00:00 AMZN 100 @ 924.98999"
[1] "2017-05-04 00:00:00 AMZN -200 @ 941.030029"
[1] "2017-05-10 00:00:00 AMZN 100 @ 952.820007"
[1] "2017-05-12 00:00:00 AMZN -100 @ 947.619995"
[1] "2017-05-16 00:00:00 AMZN 100 @ 957.969971"
[1] "2017-05-17 00:00:00 AMZN -100 @ 966.070007"
[1] "2017-05-18 00:00:00 AMZN 100 @ 944.76001"
[1] "2017-05-19 00:00:00 AMZN -100 @ 958.48999"
[1] "2017-05-22 00:00:00 AMZN 100 @ 959.840027"
[1] "2017-05-24 00:00:00 AMZN 100 @ 971.539978"
[1] "2017-05-26 00:00:00 AMZN 100 @ 993.380005"
[1] "2017-06-01 00:00:00 AMZN -300 @ 994.619995"
[1] "2017-06-06 00:00:00 AMZN 100 @ 1011.340027"
[1] "2017-06-08 00:00:00 AMZN -100 @ 1010.070007"
[1] "2017-06-09 00:00:00 AMZN 100 @ 1010.27002"
[1] "2017-06-12 00:00:00 AMZN -100 @ 978.309998"
[1] "2017-06-15 00:00:00 AMZN 100 @ 976.469971"
[1] "2017-06-16 00:00:00 AMZN -100 @ 964.169983"
[1] "2017-06-20 00:00:00 AMZN 100 @ 995.169983"
[1] "2017-06-22 00:00:00 AMZN -100 @ 1002.22998"
[1] "2017-06-23 00:00:00 AMZN 100 @ 1001.299988"
[1] "2017-06-26 00:00:00 AMZN -100 @ 1003.73999"
[1] "2017-06-30 00:00:00 AMZN 100 @ 975.929993"
[1] "2017-07-03 00:00:00 AMZN -100 @ 968"
[1] "2017-07-07 00:00:00 AMZN 100 @ 965.140015"
[1] "2017-07-10 00:00:00 AMZN -100 @ 978.76001"
[1] "2017-07-11 00:00:00 AMZN 100 @ 996.469971"
[1] "2017-07-13 00:00:00 AMZN -100 @ 1006.51001"
[1] "2017-07-14 00:00:00 AMZN 100 @ 1000.630005"
[1] "2017-07-17 00:00:00 AMZN -100 @ 1001.809998"
[1] "2017-07-19 00:00:00 AMZN 100 @ 1024.449951"
[1] "2017-07-25 00:00:00 AMZN -100 @ 1038.949951"
[1] "2017-07-26 00:00:00 AMZN 100 @ 1039.869995"
[1] "2017-07-27 00:00:00 AMZN -100 @ 1052.800049"
[1] "2017-07-28 00:00:00 AMZN 100 @ 1046"
[1] "2017-07-31 00:00:00 AMZN -100 @ 1020.039978"
[1] "2017-08-03 00:00:00 AMZN 100 @ 995.890015"
[1] "2017-08-07 00:00:00 AMZN -100 @ 987.580017"
[1] "2017-08-08 00:00:00 AMZN 100 @ 992.27002"
[1] "2017-08-11 00:00:00 AMZN -100 @ 956.919983"
[1] "2017-08-15 00:00:00 AMZN 100 @ 983.299988"
[1] "2017-08-18 00:00:00 AMZN -100 @ 960.570007"
[1] "2017-08-24 00:00:00 AMZN 100 @ 958"
[1] "2017-08-25 00:00:00 AMZN -100 @ 952.450012"
[1] "2017-08-30 00:00:00 AMZN 100 @ 954.059998"
[1] "2017-09-06 00:00:00 AMZN -100 @ 965.27002"
[1] "2017-09-08 00:00:00 AMZN 100 @ 979.469971"
[1] "2017-09-12 00:00:00 AMZN -100 @ 977.960022"
[1] "2017-09-13 00:00:00 AMZN 100 @ 982.580017"
[1] "2017-09-18 00:00:00 AMZN -100 @ 986.789978"
[1] "2017-09-22 00:00:00 AMZN 100 @ 964.650024"
[1] "2017-09-25 00:00:00 AMZN -100 @ 955.099976"
[1] "2017-09-29 00:00:00 AMZN 100 @ 956.400024"
[1] "2017-10-06 00:00:00 AMZN 100 @ 980.849976"
[1] "2017-10-12 00:00:00 AMZN -200 @ 995"
[1] "2017-10-13 00:00:00 AMZN 100 @ 1000.929993"
[1] "2017-10-20 00:00:00 AMZN -100 @ 986.609985"
[1] "2017-10-26 00:00:00 AMZN 100 @ 972.909973"
[1] "2017-10-27 00:00:00 AMZN -100 @ 972.429993"
[1] "2017-10-31 00:00:00 AMZN 100 @ 1110.849976"
[1] "2017-11-02 00:00:00 AMZN -100 @ 1103.680054"
[1] "2017-11-07 00:00:00 AMZN 100 @ 1120.660034"
[1] "2017-11-09 00:00:00 AMZN -100 @ 1132.880005"
[1] "2017-11-10 00:00:00 AMZN 100 @ 1129.130005"
[1] "2017-11-13 00:00:00 AMZN -100 @ 1125.349976"
[1] "2017-11-16 00:00:00 AMZN 100 @ 1126.689941"
[1] "2017-11-17 00:00:00 AMZN -100 @ 1137.290039"
[1] "2017-11-20 00:00:00 AMZN 100 @ 1129.880005"
[1] "2017-11-21 00:00:00 AMZN -100 @ 1126.310059"
[1] "2017-11-24 00:00:00 AMZN 100 @ 1156.160034"
[1] "2017-11-30 00:00:00 AMZN -100 @ 1161.27002"
[1] "2017-12-04 00:00:00 AMZN 100 @ 1162.349976"
[1] "2017-12-05 00:00:00 AMZN -100 @ 1133.949951"
[1] "2017-12-07 00:00:00 AMZN 100 @ 1152.349976"
[1] "2017-12-13 00:00:00 AMZN 100 @ 1165.079956"
[1] "2017-12-14 00:00:00 AMZN -200 @ 1164.130005"
[1] "2017-12-18 00:00:00 AMZN 100 @ 1179.140015"
[1] "2017-12-21 00:00:00 AMZN -100 @ 1177.619995"
[1] "2017-12-28 00:00:00 AMZN 100 @ 1182.26001"
[1] "2018-01-03 00:00:00 AMZN -100 @ 1189.01001"
[1] "2018-01-04 00:00:00 AMZN 100 @ 1204.199951"
[1] "2018-01-09 00:00:00 AMZN 100 @ 1246.869995"
[1] "2018-01-12 00:00:00 AMZN -200 @ 1276.680054"
[1] "2018-01-16 00:00:00 AMZN 100 @ 1305.199951"
[1] "2018-01-18 00:00:00 AMZN -100 @ 1295"
[1] "2018-01-24 00:00:00 AMZN 100 @ 1362.540039"
[1] "2018-01-26 00:00:00 AMZN -100 @ 1377.949951"
[1] "2018-01-29 00:00:00 AMZN 100 @ 1402.050049"
[1] "2018-02-05 00:00:00 AMZN -100 @ 1429.949951"
[1] "2018-02-06 00:00:00 AMZN 100 @ 1390"
[1] "2018-02-07 00:00:00 AMZN -100 @ 1442.839966"
[1] "2018-02-08 00:00:00 AMZN 100 @ 1416.780029"
[1] "2018-02-09 00:00:00 AMZN -100 @ 1350.5"
[1] "2018-02-14 00:00:00 AMZN 100 @ 1414.51001"
[1] "2018-02-21 00:00:00 AMZN -100 @ 1468.349976"
[1] "2018-02-22 00:00:00 AMZN 100 @ 1482.920044"
[1] "2018-02-26 00:00:00 AMZN -100 @ 1500"
[1] "2018-02-27 00:00:00 AMZN 100 @ 1521.949951"
[1] "2018-03-01 00:00:00 AMZN -100 @ 1512.449951"
[1] "2018-03-06 00:00:00 AMZN 100 @ 1523.609985"
[1] "2018-03-13 00:00:00 AMZN 100 @ 1598.390015"
[1] "2018-03-15 00:00:00 AMZN -200 @ 1591"
[1] "2018-03-22 00:00:00 AMZN 100 @ 1581.859985"
[1] "2018-03-23 00:00:00 AMZN -100 @ 1544.920044"
[1] "2018-03-28 00:00:00 AMZN 100 @ 1497.050049"
[1] "2018-03-29 00:00:00 AMZN -100 @ 1431.420044"
[1] "2018-04-03 00:00:00 AMZN 100 @ 1371.98999"
[1] "2018-04-04 00:00:00 AMZN -100 @ 1392.050049"
[1] "2018-04-05 00:00:00 AMZN 100 @ 1410.569946"
[1] "2018-04-10 00:00:00 AMZN -100 @ 1406.079956"
[1] "2018-04-11 00:00:00 AMZN 100 @ 1436.219971"
[1] "2018-04-13 00:00:00 AMZN -100 @ 1448.5"
[1] "2018-04-16 00:00:00 AMZN 100 @ 1430.790039"
[1] "2018-04-17 00:00:00 AMZN -100 @ 1441.5"
[1] "2018-04-18 00:00:00 AMZN 100 @ 1503.829956"
[1] "2018-04-24 00:00:00 AMZN -100 @ 1517.859985"
[1] "2018-04-27 00:00:00 AMZN 100 @ 1517.959961"
[1] "2018-05-02 00:00:00 AMZN -100 @ 1582.26001"
[1] "2018-05-03 00:00:00 AMZN 100 @ 1569.680054"
[1] "2018-05-04 00:00:00 AMZN -100 @ 1572.079956"
[1] "2018-05-08 00:00:00 AMZN 100 @ 1600.140015"
[1] "2018-05-10 00:00:00 AMZN -100 @ 1608"
[1] "2018-05-11 00:00:00 AMZN 100 @ 1609.079956"
[1] "2018-05-14 00:00:00 AMZN -100 @ 1602.910034"
[1] "2018-05-18 00:00:00 AMZN 100 @ 1581.76001"
[1] "2018-05-21 00:00:00 AMZN -100 @ 1574.369995"
[1] "2018-05-23 00:00:00 AMZN 100 @ 1581.400024"
[1] "2018-05-24 00:00:00 AMZN -100 @ 1601.859985"
[1] "2018-05-25 00:00:00 AMZN 100 @ 1603.069946"
[1] "2018-05-30 00:00:00 AMZN 100 @ 1612.869995"
[1] "2018-06-01 00:00:00 AMZN 100 @ 1629.619995"
[1] "2018-06-05 00:00:00 AMZN 100 @ 1665.27002"
[1] "2018-06-08 00:00:00 AMZN -400 @ 1689.300049"
[1] "2018-06-14 00:00:00 AMZN 100 @ 1704.859985"
[1] "2018-06-18 00:00:00 AMZN 100 @ 1715.969971"
[1] "2018-06-19 00:00:00 AMZN -200 @ 1723.790039"
[1] "2018-06-21 00:00:00 AMZN 100 @ 1750.079956"
[1] "2018-06-25 00:00:00 AMZN -100 @ 1715.670044"
[1] "2018-06-28 00:00:00 AMZN 100 @ 1660.51001"
[1] "2018-06-29 00:00:00 AMZN -100 @ 1701.449951"
[1] "2018-07-02 00:00:00 AMZN 100 @ 1699.800049"
[1] "2018-07-03 00:00:00 AMZN -100 @ 1713.780029"
[1] "2018-07-05 00:00:00 AMZN 100 @ 1693.959961"
[1] "2018-07-06 00:00:00 AMZN -100 @ 1699.72998"
[1] "2018-07-09 00:00:00 AMZN 100 @ 1710.630005"
[1] "2018-07-13 00:00:00 AMZN 100 @ 1796.619995"
[1] "2018-07-19 00:00:00 AMZN 100 @ 1842.920044"
[1] "2018-07-20 00:00:00 AMZN -300 @ 1812.969971"
[1] "2018-07-26 00:00:00 AMZN 100 @ 1863.609985"
[1] "2018-07-30 00:00:00 AMZN -100 @ 1817.27002"
[1] "2018-07-31 00:00:00 AMZN 100 @ 1779.219971"
[1] "2018-08-01 00:00:00 AMZN -100 @ 1777.439941"
[1] "2018-08-03 00:00:00 AMZN 100 @ 1834.329956"
[1] "2018-08-07 00:00:00 AMZN -100 @ 1847.75"
[1] "2018-08-08 00:00:00 AMZN 100 @ 1862.47998"
[1] "2018-08-14 00:00:00 AMZN -100 @ 1896.199951"
[1] "2018-08-15 00:00:00 AMZN 100 @ 1919.650024"
[1] "2018-08-17 00:00:00 AMZN -100 @ 1886.52002"
[1] "2018-08-23 00:00:00 AMZN 100 @ 1904.900024"
[1] "2018-08-27 00:00:00 AMZN -100 @ 1905.390015"
[1] "2018-08-29 00:00:00 AMZN 100 @ 1932.819946"
[1] "2018-08-31 00:00:00 AMZN 100 @ 2002.380005"
[1] "2018-09-04 00:00:00 AMZN -200 @ 2012.709961"
[1] "2018-09-06 00:00:00 AMZN 100 @ 1994.819946"
[1] "2018-09-07 00:00:00 AMZN -100 @ 1958.310059"
[1] "2018-09-13 00:00:00 AMZN 100 @ 1990"
[1] "2018-09-17 00:00:00 AMZN -100 @ 1970.189941"
[1] "2018-09-20 00:00:00 AMZN 100 @ 1926.420044"
[1] "2018-09-21 00:00:00 AMZN -100 @ 1944.300049"
[1] "2018-09-24 00:00:00 AMZN 100 @ 1915.01001"
[1] "2018-09-25 00:00:00 AMZN -100 @ 1934.359985"
[1] "2018-09-26 00:00:00 AMZN 100 @ 1974.550049"
[1] "2018-09-28 00:00:00 AMZN -100 @ 2012.97998"
[1] "2018-10-01 00:00:00 AMZN 100 @ 2003"
[1] "2018-10-02 00:00:00 AMZN -100 @ 2004.359985"
[1] "2018-10-11 00:00:00 AMZN 100 @ 1755.25"
[1] "2018-10-12 00:00:00 AMZN -100 @ 1719.359985"
[1] "2018-10-16 00:00:00 AMZN 100 @ 1760.949951"
[1] "2018-10-17 00:00:00 AMZN -100 @ 1819.959961"
[1] "2018-10-18 00:00:00 AMZN 100 @ 1831.72998"
[1] "2018-10-22 00:00:00 AMZN -100 @ 1764.030029"
[1] "2018-10-23 00:00:00 AMZN 100 @ 1789.300049"
[1] "2018-10-25 00:00:00 AMZN -100 @ 1664.199951"
[1] "2018-10-29 00:00:00 AMZN 100 @ 1642.810059"
[1] "2018-10-30 00:00:00 AMZN -100 @ 1538.880005"
[1] "2018-11-01 00:00:00 AMZN 100 @ 1598.01001"
[1] "2018-11-07 00:00:00 AMZN -100 @ 1642.810059"
[1] "2018-11-08 00:00:00 AMZN 100 @ 1755.48999"
[1] "2018-11-12 00:00:00 AMZN -100 @ 1712.430054"
[1] "2018-11-19 00:00:00 AMZN 100 @ 1593.410034"
[1] "2018-11-20 00:00:00 AMZN -100 @ 1512.290039"
[1] "2018-11-26 00:00:00 AMZN 100 @ 1502.060059"
[1] "2018-11-27 00:00:00 AMZN -100 @ 1581.329956"
[1] "2018-11-28 00:00:00 AMZN 100 @ 1581.420044"
[1] "2018-12-03 00:00:00 AMZN -100 @ 1690.170044"
[1] "2018-12-04 00:00:00 AMZN 100 @ 1772.359985"
[1] "2018-12-07 00:00:00 AMZN -100 @ 1699.189941"
[1] "2018-12-10 00:00:00 AMZN 100 @ 1629.130005"
[1] "2018-12-11 00:00:00 AMZN -100 @ 1641.030029"
[1] "2018-12-12 00:00:00 AMZN 100 @ 1643.23999"
[1] "2018-12-17 00:00:00 AMZN -100 @ 1591.910034"
[1] "2018-12-20 00:00:00 AMZN 100 @ 1495.079956"
[1] "2018-12-21 00:00:00 AMZN -100 @ 1460.829956"
[1] "2018-12-28 00:00:00 AMZN 100 @ 1461.640015"
[1] "2019-01-02 00:00:00 AMZN 100 @ 1501.969971"
[1] "2019-01-07 00:00:00 AMZN -200 @ 1575.390015"
[1] "2019-01-08 00:00:00 AMZN 100 @ 1629.51001"
[1] "2019-01-11 00:00:00 AMZN -100 @ 1656.219971"
[1] "2019-01-17 00:00:00 AMZN 100 @ 1683.780029"
[1] "2019-01-23 00:00:00 AMZN -100 @ 1632.170044"
[1] "2019-01-25 00:00:00 AMZN 100 @ 1654.930054"
[1] "2019-01-30 00:00:00 AMZN -100 @ 1593.880005"
[1] "2019-02-01 00:00:00 AMZN 100 @ 1718.72998"
[1] "2019-02-05 00:00:00 AMZN -100 @ 1633.310059"
[1] "2019-02-06 00:00:00 AMZN 100 @ 1658.810059"
[1] "2019-02-08 00:00:00 AMZN -100 @ 1614.369995"
[1] "2019-02-13 00:00:00 AMZN 100 @ 1638.01001"
[1] "2019-02-19 00:00:00 AMZN -100 @ 1607.949951"
[1] "2019-02-21 00:00:00 AMZN 100 @ 1622.099976"
[1] "2019-02-22 00:00:00 AMZN -100 @ 1619.439941"
[1] "2019-02-26 00:00:00 AMZN 100 @ 1633"
[1] "2019-02-28 00:00:00 AMZN 100 @ 1641.089966"
[1] "2019-03-04 00:00:00 AMZN -200 @ 1671.72998"
[1] "2019-03-05 00:00:00 AMZN 100 @ 1696.170044"
[1] "2019-03-07 00:00:00 AMZN -100 @ 1668.949951"
[1] "2019-03-13 00:00:00 AMZN 100 @ 1673.099976"
[1] "2019-03-15 00:00:00 AMZN 100 @ 1686.219971"
[1] "2019-03-18 00:00:00 AMZN -200 @ 1712.359985"
[1] "2019-03-19 00:00:00 AMZN 100 @ 1742.150024"
[1] "2019-03-26 00:00:00 AMZN -100 @ 1774.26001"
[1] "2019-03-27 00:00:00 AMZN 100 @ 1783.76001"
[1] "2019-03-29 00:00:00 AMZN -100 @ 1773.420044"
[1] "2019-04-01 00:00:00 AMZN 100 @ 1780.75"
[1] "2019-04-04 00:00:00 AMZN -100 @ 1820.699951"
[1] "2019-04-09 00:00:00 AMZN 100 @ 1849.859985"
[1] "2019-04-11 00:00:00 AMZN -100 @ 1847.329956"
[1] "2019-04-12 00:00:00 AMZN 100 @ 1844.069946"
[1] "2019-04-15 00:00:00 AMZN -100 @ 1843.060059"
[1] "2019-04-18 00:00:00 AMZN 100 @ 1864.819946"
[1] "2019-04-22 00:00:00 AMZN -100 @ 1861.689941"
[1] "2019-04-24 00:00:00 AMZN 100 @ 1923.77002"
[1] "2019-04-26 00:00:00 AMZN -100 @ 1902.25"
[1] "2019-04-30 00:00:00 AMZN 100 @ 1938.430054"
[1] "2019-05-01 00:00:00 AMZN -100 @ 1926.52002"
[1] "2019-05-07 00:00:00 AMZN 100 @ 1950.550049"
[1] "2019-05-08 00:00:00 AMZN -100 @ 1921"
[1] "2019-05-16 00:00:00 AMZN 100 @ 1871.150024"
[1] "2019-05-21 00:00:00 AMZN -100 @ 1858.969971"
[1] "2019-05-24 00:00:00 AMZN 100 @ 1815.47998"
[1] "2019-05-28 00:00:00 AMZN -100 @ 1823.280029"
[1] "2019-05-29 00:00:00 AMZN 100 @ 1836.430054"
[1] "2019-05-31 00:00:00 AMZN -100 @ 1816.319946"
[1] "2019-06-06 00:00:00 AMZN 100 @ 1738.5"
[1] "2019-06-14 00:00:00 AMZN -100 @ 1870.300049"
[1] "2019-06-17 00:00:00 AMZN 100 @ 1869.670044"
[1] "2019-06-18 00:00:00 AMZN -100 @ 1886.030029"
[1] "2019-06-19 00:00:00 AMZN 100 @ 1901.369995"
[1] "2019-06-24 00:00:00 AMZN 100 @ 1911.300049"
[1] "2019-06-25 00:00:00 AMZN -200 @ 1913.900024"
[1] "2019-06-28 00:00:00 AMZN 100 @ 1904.280029"
[1] "2019-07-02 00:00:00 AMZN -100 @ 1922.189941"
[1] "2019-07-03 00:00:00 AMZN 100 @ 1934.310059"
[1] "2019-07-10 00:00:00 AMZN 100 @ 1988.300049"
[1] "2019-07-15 00:00:00 AMZN -200 @ 2011"
[1] "2019-07-24 00:00:00 AMZN 100 @ 1994.48999"
[1] "2019-07-29 00:00:00 AMZN -100 @ 1943.050049"
[1] "2019-08-08 00:00:00 AMZN 100 @ 1793.400024"
[1] "2019-08-13 00:00:00 AMZN -100 @ 1784.920044"
[1] "2019-08-15 00:00:00 AMZN 100 @ 1762.959961"
[1] "2019-08-16 00:00:00 AMZN -100 @ 1776.119995"
[1] "2019-08-19 00:00:00 AMZN 100 @ 1792.569946"
[1] "2019-08-22 00:00:00 AMZN -100 @ 1823.540039"
[1] "2019-08-23 00:00:00 AMZN 100 @ 1804.660034"
[1] "2019-08-26 00:00:00 AMZN -100 @ 1749.619995"
[1] "2019-08-28 00:00:00 AMZN 100 @ 1761.829956"
[1] "2019-08-30 00:00:00 AMZN 100 @ 1786.400024"
[1] "2019-09-04 00:00:00 AMZN -200 @ 1789.839966"
[1] "2019-09-05 00:00:00 AMZN 100 @ 1800.619995"
[1] "2019-09-10 00:00:00 AMZN -100 @ 1831.349976"
[1] "2019-09-16 00:00:00 AMZN 100 @ 1839.339966"
[1] "2019-09-17 00:00:00 AMZN -100 @ 1807.839966"
[1] "2019-09-19 00:00:00 AMZN 100 @ 1817.459961"
[1] "2019-09-20 00:00:00 AMZN -100 @ 1821.5"
[1] "2019-09-23 00:00:00 AMZN 100 @ 1794.160034"
[1] "2019-09-24 00:00:00 AMZN -100 @ 1785.300049"
[1] "2019-09-27 00:00:00 AMZN 100 @ 1739.839966"
[1] "2019-09-30 00:00:00 AMZN -100 @ 1725.449951"
[1] "2019-10-02 00:00:00 AMZN 100 @ 1735.650024"
[1] "2019-10-04 00:00:00 AMZN -100 @ 1724.420044"
[1] "2019-10-07 00:00:00 AMZN 100 @ 1739.650024"
[1] "2019-10-09 00:00:00 AMZN -100 @ 1705.51001"
[1] "2019-10-11 00:00:00 AMZN 100 @ 1720.26001"
[1] "2019-10-15 00:00:00 AMZN 100 @ 1736.430054"
[1] "2019-10-22 00:00:00 AMZN -200 @ 1785.660034"
[1] "2019-10-23 00:00:00 AMZN 100 @ 1765.72998"
[1] "2019-10-24 00:00:00 AMZN -100 @ 1762.170044"
[1] "2019-10-28 00:00:00 AMZN 100 @ 1761.329956"
[1] "2019-10-29 00:00:00 AMZN -100 @ 1777.079956"
[1] "2019-10-30 00:00:00 AMZN 100 @ 1762.709961"
[1] "2019-10-31 00:00:00 AMZN -100 @ 1779.98999"
[1] "2019-11-01 00:00:00 AMZN 100 @ 1776.660034"
[1] "2019-11-04 00:00:00 AMZN -100 @ 1791.439941"
[1] "2019-11-05 00:00:00 AMZN 100 @ 1804.660034"
[1] "2019-11-07 00:00:00 AMZN -100 @ 1795.77002"
[1] "2019-11-14 00:00:00 AMZN 100 @ 1753.109985"
[1] "2019-11-15 00:00:00 AMZN -100 @ 1754.599976"
[1] "2019-11-18 00:00:00 AMZN 100 @ 1739.48999"
[1] "2019-11-19 00:00:00 AMZN -100 @ 1752.530029"
[1] "2019-11-20 00:00:00 AMZN 100 @ 1752.790039"
[1] "2019-11-22 00:00:00 AMZN -100 @ 1734.709961"
[1] "2019-11-26 00:00:00 AMZN 100 @ 1773.839966"
[1] "2019-12-03 00:00:00 AMZN -100 @ 1781.599976"
[1] "2019-12-10 00:00:00 AMZN 100 @ 1749.51001"
[1] "2019-12-12 00:00:00 AMZN -100 @ 1748.719971"
[1] "2019-12-13 00:00:00 AMZN 100 @ 1760.329956"
[1] "2019-12-18 00:00:00 AMZN 100 @ 1790.660034"
[1] "2019-12-20 00:00:00 AMZN -200 @ 1792.280029"
[1] "2019-12-23 00:00:00 AMZN 100 @ 1786.5"
[1] "2019-12-24 00:00:00 AMZN -100 @ 1793"
[1] "2019-12-26 00:00:00 AMZN 100 @ 1789.209961"
[1] "2019-12-27 00:00:00 AMZN -100 @ 1868.77002"
[1] "2019-12-30 00:00:00 AMZN 100 @ 1869.800049"
[1] "2019-12-31 00:00:00 AMZN -100 @ 1846.890015"
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tstats <- tradeStats(portfolio.st, use="trades", inclZeroDays=FALSE)
data.frame(t(tstats))













A data.frame: 32 × 1
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Prerequisites

For using the program language Python, you don’t have to install nothing:
Python is already installed.

There are a lot of guide for getting started with Python [https://wiki.python.org/moin/BeginnersGuide/]:
knowing the basics will be taken for granted.

But you have to install some specific packages and it is a best practice to use a virtual environment.
For unix,

$ git clone https://github.com/bilardi/backtesting-tool-comparison
$ cd backtesting-tool-comparison/
$ python3 -m venv .env # create virtual environment
$ source .env/bin/activate # enter in the virtual environment
$ pip install --upgrade -r requirements.txt # install your dependences





And when you want to delete all environment,

$ deactivate # exit when you will have finished the job
$ rm -rf .env # remove the virtual environment it is a best practice





A short description of each package that you have to import is below.

$ python
import yfinance # for Yahoo Finance historical data of stock market
import yahoo-fin # for Yahoo Finance historical data of stock market
import yahoofinancials # for Yahoo Finance historical data of stock market
import pandas_datareader # for historical data many sources
import datetime # for datetime management
import requests # for getting contents by url
import quandl # for Quandl historical data
import matplotlib # for plots
import mplfinance # for financial plots
import pandas # for data management
import numpy # for data management
import backtesting # for strategy management





If you want to use Jupyter [https://jupyter.org/], you can use directly the commands below

$ git clone https://github.com/bilardi/backtesting-tool-comparison
$ cd backtesting-tool-comparison/
$ pip install --upgrade -r requirements.txt
$ docker run --rm -p 8888:8888 -e JUPYTER_ENABLE_LAB=yes -v "$PWD":/home/jovyan/ jupyter/scipy-notebook





Jupyter is very easy for having a GUI virtual environment [https://jupyter-docker-stacks.readthedocs.io/it/latest/]: knowing the basics will be taken for granted.

You can find all scripts descripted in this tutorial on GitHub [https://github.com/bilardi/backtesting-tool-comparison/].


	the .py files in src/python/ [https://github.com/bilardi/backtesting-tool-comparison/tree/master/src/python/] folder, the you can use on shell


	the .ipynb files in docs/sources/python/ [https://github.com/bilardi/backtesting-tool-comparison/tree/master/docs/sources/python/] folder, that you can use on Jupyter or browse on this tutorial
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Getting started

Python is a programming language and it has more libraries dedicated for statistical analysis, graphics representation and reporting.

This is a summary of the Python language syntax: you can find more details in python documentation [https://wiki.python.org/moin/BeginnersGuide].


Basics


[1]:





# initialization of a variable
my_numeric_variable = 1
my_string_variable = "hello"








[2]:





# print a variable directly
my_numeric_variable








[2]:







1







[3]:





# print method
print(my_string_variable)













hello








Vectors


[4]:





# initialization of a vector
my_numeric_vector = [1,2,3,4,5,6]
my_sequence = list(range(1,7))
my_string_vector = ["hello", "world", "!"]
my_logic_vector = [True, False]
import random
my_random_vector = random.sample(list(range(1,5000)), 25) # Vector with 25 elements with random number from 1 to 5000








[5]:





my_numeric_vector








[5]:







[1, 2, 3, 4, 5, 6]







Operations with vectors

There are many libraries for statistics analysis, so you can use the same operations on different libraries.


[6]:





sum(my_numeric_vector) # sum
import statistics
print(statistics.mean(my_numeric_vector)) # mean
print(statistics.median(my_numeric_vector)) # median
import numpy
print(numpy.median(my_numeric_vector)) # median













3.5
3.5
3.5







[7]:





# multiplication 2 with each element of a vector
# each variable my_new_vector is the same
my_new_vector = [e * 2 for e in my_numeric_vector]
my_new_vector = list(map(lambda x: x * 2, my_numeric_vector))
import pandas
serie = pandas.Series(my_numeric_vector)
my_new_vector = (serie * 2).tolist()
import numpy
my_new_vector = list(numpy.array(my_numeric_vector) * 2)
my_new_vector








[7]:







[2, 4, 6, 8, 10, 12]







[8]:





# division 2 with each element of a vector
# each variable my_new_vector is the same
my_new_vector = [e / 2 for e in my_numeric_vector]
my_new_vector = list(map(lambda x: x / 2, my_numeric_vector))
serie = pandas.Series(my_numeric_vector)
my_new_vector = (serie / 2).tolist()
my_new_vector = list(numpy.array(my_numeric_vector) / 2)
my_new_vector








[8]:







[0.5, 1.0, 1.5, 2.0, 2.5, 3.0]







[9]:





# sum each element of a vector with another vector by position
# each variable my_new_vector is the same
my_new_vector = [sum(e) for e in zip(my_numeric_vector, my_sequence)]
my_new_vector = [x + y for x, y in zip(my_numeric_vector, my_sequence)]
import operator
my_new_vector = list(map(operator.add, my_numeric_vector, my_sequence))
import pandas
my_new_vector = list(pandas.Series(my_numeric_vector).add(pandas.Series(my_sequence)))
import numpy
my_new_vector = list(numpy.array(my_numeric_vector) + numpy.array(my_sequence))
my_new_vector








[9]:







[2, 4, 6, 8, 10, 12]







[10]:





# get element from a vector
print(my_string_vector[0]) # print hello
print(my_string_vector[::len(my_string_vector)-1]) # print hello!
print(my_string_vector[0:2]) # print hello world













hello
['hello', '!']
['hello', 'world']







[11]:





# add labels to a vector
import pandas
names = ["one","two","three","four","five","six"]
my_vector = pandas.DataFrame(my_numeric_vector, index=names).T
print(my_vector)













   one  two  three  four  five  six
0    1    2      3     4     5    6







[12]:





# get data type of a vector
import numpy
print(numpy.array(my_vector).dtype.type) # print numpy.int64
print(numpy.array(my_string_vector).dtype.type) # print numpy.str_













<class 'numpy.int64'>
<class 'numpy.str_'>







[13]:





# convertion of each element of a vector
# each variable my_new_string_vector is the same
my_new_string_vector = [str(e) for e in my_numeric_vector]
my_new_string_vector = list(map(str, my_numeric_vector))
my_new_string_vector








[13]:







['1', '2', '3', '4', '5', '6']









Matrixes

A matrix is a vector with more dimensions


[14]:





my_matrix = [[0] * 5 for e in range(2)] # creates a matrix bidimensional with 2 rows and 5 columns
my_matrix








[14]:







[[0, 0, 0, 0, 0], [0, 0, 0, 0, 0]]







[15]:





my_matrix = [list(range(1,6)) for e in range(2)] # creates a matrix bidimensional with 2 rows and 5 columns
my_matrix








[15]:







[[1, 2, 3, 4, 5], [1, 2, 3, 4, 5]]







[16]:





import numpy
my_matrix = numpy.arange(1,11).reshape(2, 5) # creates a matrix bidimensional with 2 rows and 5 columns
my_matrix








[16]:







array([[ 1,  2,  3,  4,  5],
       [ 6,  7,  8,  9, 10]])







[17]:





my_matrix = numpy.arange(1,11).reshape(5, 2).T # creates a matrix bidimensional with 2 rows and 5 columns like R language
my_matrix








[17]:







array([[ 1,  3,  5,  7,  9],
       [ 2,  4,  6,  8, 10]])







[18]:





print(my_matrix[1,1]) # prints 4
print(my_matrix[0,]) # prints row 1
print(my_matrix[:,1]) # prints column 2













4
[1 3 5 7 9]
[3 4]







[19]:





# merge of vectors
vector_one = ["one", 0.1]
vector_two = ["two", 1]
vector_three = ["three", 10]
my_vectors = [vector_one, vector_two, vector_three]
import pandas
colnames = ["vector number", "quantity"]
rownames = ["yesterday", "today", "tomorrow"]
pandas.DataFrame(my_vectors, index=rownames, columns=colnames)








[19]:








  
    
    

    Historical data
    

    
 
  

    
      
          
            
  


Historical data

This page contains some samples for downloading historical data of your quant trading system.


Yahoo Finance API

There are many libraries for downloading historical data of stock markets from Yahoo finance, you can try some of them to discovery which you prefer:


	pandas_datareader [https://github.com/pydata/pandas-datareader] (with a stable documentation [https://pandas-datareader.readthedocs.io/] and it works for many sources [https://pandas-datareader.readthedocs.io/en/latest/remote_data.html])


	yfinance [https://github.com/ranaroussi/yfinance] (with a nice table [https://gist.github.com/BarneyH19/efb799a6196c816dde3b7fa664ed3ca3#file-yf_3-csv] of the arguments of the history method)


	yahoofinancials [https://github.com/JECSand/yahoofinancials]


	yahoo_fin [http://theautomatic.net/yahoo_fin-documentation]





Exchange rates (forex) from Yahoo finance


[1]:





!pip install pandas_datareader
from pandas_datareader import data as pdr
cross_from = ['EUR', 'USD', 'CAD']
cross_to = ['USD', 'JPY', 'USD']
symbols = [x + y + '=X' for x, y in zip(cross_from, cross_to)]
data = pdr.DataReader(symbols, 'yahoo')
data













Requirement already satisfied: pandas_datareader in /opt/conda/lib/python3.8/site-packages (0.9.0)
Requirement already satisfied: requests>=2.19.0 in /opt/conda/lib/python3.8/site-packages (from pandas_datareader) (2.25.1)
Requirement already satisfied: lxml in /opt/conda/lib/python3.8/site-packages (from pandas_datareader) (4.6.2)
Requirement already satisfied: pandas>=0.23 in /opt/conda/lib/python3.8/site-packages (from pandas_datareader) (1.1.5)
Requirement already satisfied: python-dateutil>=2.7.3 in /opt/conda/lib/python3.8/site-packages (from pandas>=0.23->pandas_datareader) (2.8.1)
Requirement already satisfied: pytz>=2017.2 in /opt/conda/lib/python3.8/site-packages (from pandas>=0.23->pandas_datareader) (2020.5)
Requirement already satisfied: numpy>=1.15.4 in /opt/conda/lib/python3.8/site-packages (from pandas>=0.23->pandas_datareader) (1.19.4)
Requirement already satisfied: six>=1.5 in /opt/conda/lib/python3.8/site-packages (from python-dateutil>=2.7.3->pandas>=0.23->pandas_datareader) (1.15.0)
Requirement already satisfied: chardet<5,>=3.0.2 in /opt/conda/lib/python3.8/site-packages (from requests>=2.19.0->pandas_datareader) (4.0.0)
Requirement already satisfied: certifi>=2017.4.17 in /opt/conda/lib/python3.8/site-packages (from requests>=2.19.0->pandas_datareader) (2020.12.5)
Requirement already satisfied: idna<3,>=2.5 in /opt/conda/lib/python3.8/site-packages (from requests>=2.19.0->pandas_datareader) (2.10)
Requirement already satisfied: urllib3<1.27,>=1.21.1 in /opt/conda/lib/python3.8/site-packages (from requests>=2.19.0->pandas_datareader) (1.26.2)







[1]:
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Graphics

This is a sample for plotting with Python. There are 2 principal libraries for plotting,


	the library matplotlib [https://matplotlib.org/] that it has many utilities like mplfinance [https://github.com/matplotlib/mplfinance] for the visualization, and visual analysis, of financial data


	the library plotly [https://plotly.com/python/%3E] that it is a very interesting tool makes interactive and publication-quality graphs




With pandas_datareader library you can download the historical data and with pandas library you can make the data range.


[1]:





# initialization
import pandas as pd
from pandas_datareader import data as pdr
start='2017-10-30'
end='2020-10-08'
amzn = pdr.DataReader('AMZN', 'yahoo', start, end)
# simple indicators
amzn['SMA25'] = amzn['Close'].rolling(25).mean()
amzn['EMA25'] = amzn['Close'].ewm(span=25, adjust=False).mean()
amzn['STD25'] = amzn['Close'].rolling(25).std()
amzn['Upper Band'] = amzn['SMA25'] + (amzn['STD25'] * 2)
amzn['Lower Band'] = amzn['SMA25'] - (amzn['STD25'] * 2)
# data ranges
all_bm = pd.date_range(start=start, end=end, freq='BM')
all_range = pd.date_range(start=start, end=end)
amzn_bm = amzn.reindex(all_bm)
amzn_bm_all = amzn_bm.reindex(all_range)
amzn_all = amzn.reindex(all_range)
piece_d = pd.date_range(start='2020-01-01', end='2020-10-01')
amzn_bm_piece_d = amzn_bm.reindex(piece_d)
amzn_piece_d = amzn.reindex(piece_d)
piece_bm = pd.date_range(start='2020-01-01', end='2020-10-01', freq='BM')
amzn_bm_piece_bm = amzn_bm.reindex(piece_bm)







Matplotlib is very powerful: you can add tracks with different date range.


[2]:





# plot with daily, monthly and sma 25
import matplotlib.pyplot as plt
fig, ax = plt.subplots(figsize=(16,9))
ax.plot(amzn['Close'].index, amzn['Close'], label='AMZN daily')
ax.plot(amzn['SMA25'].index, amzn['SMA25'], label='AMZN sma25')
ax.plot(amzn_bm['Close'].index, amzn_bm['Close'], label='AMZN monthly')
ax.set_xlabel('Date')
ax.set_ylabel('AMZN ($)')
ax.legend()
plt.show()
#plt.savefig('plot.with.daily.monthly.sma.25.png')












[image: ../_images/python_graphics_3_0.png]




mplfinance contains the matplotlib finance API that makes it easier to create financial plots.


[3]:





# plot with candle daily and sma 25
!pip install mplfinance
import mplfinance as mpf
kwargs = dict(type='candle',mav=(25),volume=True,figratio=(16,9),figscale=1)
mpf.plot(amzn,**kwargs)
#plt.savefig('plot.with.candle.daily.sma.25.png')













Requirement already satisfied: mplfinance in /opt/conda/lib/python3.8/site-packages (0.12.7a4)
Requirement already satisfied: pandas in /opt/conda/lib/python3.8/site-packages (from mplfinance) (1.1.5)
Requirement already satisfied: matplotlib in /opt/conda/lib/python3.8/site-packages (from mplfinance) (3.3.3)
Requirement already satisfied: kiwisolver>=1.0.1 in /opt/conda/lib/python3.8/site-packages (from matplotlib->mplfinance) (1.3.1)
Requirement already satisfied: cycler>=0.10 in /opt/conda/lib/python3.8/site-packages (from matplotlib->mplfinance) (0.10.0)
Requirement already satisfied: pillow>=6.2.0 in /opt/conda/lib/python3.8/site-packages (from matplotlib->mplfinance) (8.0.1)
Requirement already satisfied: numpy>=1.15 in /opt/conda/lib/python3.8/site-packages (from matplotlib->mplfinance) (1.19.4)
Requirement already satisfied: python-dateutil>=2.1 in /opt/conda/lib/python3.8/site-packages (from matplotlib->mplfinance) (2.8.1)
Requirement already satisfied: pyparsing!=2.0.4,!=2.1.2,!=2.1.6,>=2.0.3 in /opt/conda/lib/python3.8/site-packages (from matplotlib->mplfinance) (2.4.7)
Requirement already satisfied: six in /opt/conda/lib/python3.8/site-packages (from cycler>=0.10->matplotlib->mplfinance) (1.15.0)
Requirement already satisfied: pytz>=2017.2 in /opt/conda/lib/python3.8/site-packages (from pandas->mplfinance) (2020.5)











[image: ../_images/python_graphics_5_1.png]




There are many styles [https://github.com/matplotlib/mplfinance/blob/master/examples/styles.ipynb] to customize your graphs.


[4]:





# plot with candle daily, sma 25 and yahoo style
mpf.plot(amzn,**kwargs,style='yahoo')
#plt.savefig('plot.with.candle.daily.sma.25.yahoo.style.png')












[image: ../_images/python_graphics_7_0.png]




You can add an array of plots [https://github.com/matplotlib/mplfinance/blob/master/examples/addplot.ipynb] that each has to be a dateframe.


[5]:





# plot with candle daily, monthly points, sma 25 and yahoo style
aps = [
    mpf.make_addplot(amzn_all['SMA25']),
    mpf.make_addplot(amzn_bm_all['Close'],type='scatter')
]
mpf.plot(amzn_all,**kwargs,style='yahoo',addplot=aps)
#plt.savefig('plot.with.candle.daily.monthly.points.sma.25.yahoo.style.png')












[image: ../_images/python_graphics_9_0.png]




You can enlarge a window to observe that the weeks are not contiguous.


[6]:





# plot with candle daily, monthly points, sma 25 and yahoo style on a little date range
aps = [
    mpf.make_addplot(amzn_piece_d['SMA25']),
    mpf.make_addplot(amzn_bm_piece_d['Close'],type='scatter')
]
mpf.plot(amzn_piece_d,**kwargs,style='yahoo',addplot=aps)
#plt.savefig('plot.with.candle.daily.monthly.points.sma.25.yahoo.style.little.range.png')












[image: ../_images/python_graphics_11_0.png]




You can add an array of simple lines date-value or other specific lines [https://github.com/matplotlib/mplfinance/blob/master/examples/using_lines.ipynb] for trends, support, resistance, and trading.


[7]:





# plot with candle daily, monthly points and monthly line, sma 25 and yahoo style on a little date range
subset = pd.DataFrame(amzn_bm_piece_bm['Close'])
amzn_bm_line = list(subset.itertuples(index=True, name=None))
aps = [
    mpf.make_addplot(amzn_piece_d['SMA25']),
    mpf.make_addplot(amzn_bm_piece_d['Close'],type='scatter',markersize=78)
]
mpf.plot(amzn_piece_d,**kwargs,style='yahoo',addplot=aps,alines=amzn_bm_line)
#plt.savefig('plot.with.candle.daily.monthly.points.monthly.line.sma.25.yahoo.style.little.range.png')












[image: ../_images/python_graphics_13_0.png]




You can also plot with matplotlib style for having more customization like legend.


[8]:





# the previous plot with matplotlib style plus old finance modules
import matplotlib.dates as mdates
from matplotlib.dates import MONDAY, DateFormatter, DayLocator, WeekdayLocator
from mplfinance.original_flavor import candlestick_ohlc

# configurations
fig, ax = plt.subplots(figsize=(16,9))

mondays = WeekdayLocator(MONDAY)        # major ticks on the mondays
alldays = DayLocator()              # minor ticks on the days
weekFormatter = DateFormatter('%b %d')  # e.g., Jan 12
dayFormatter = DateFormatter('%d')      # e.g., 12
ax.xaxis.set_major_locator(mondays)
#ax.xaxis.set_minor_locator(alldays)
ax.xaxis.set_major_formatter(weekFormatter)
#ax.xaxis.set_minor_formatter(dayFormatter)
plt.setp(plt.gca().get_xticklabels(), rotation=45, horizontalalignment='right')

# grid
plt.rc('axes', grid=True)

# the plots
candlestick_ohlc(ax, zip(mdates.date2num(amzn_piece_d.index.to_pydatetime()),
                 amzn_piece_d['Open'], amzn_piece_d['High'],amzn_piece_d['Low'], amzn_piece_d['Close']),
                 colorup='g', colordown='r', width=0.6)
ax.plot(amzn_bm_piece_bm['Close'].index, amzn_bm_piece_bm['Close'], label='AMZN monthly')
ax.plot(amzn_bm_piece_bm['Close'].index, amzn_bm_piece_bm['Close'], label='AMZN marker', marker='o', markersize=16, color='C0')
ax.plot(amzn_piece_d['SMA25'].index, amzn_piece_d['SMA25'], label='AMZN sma25')

# other configurations
ax.set_title('AMZN')
#ax.set_xlabel('Date')
ax.set_ylabel('Price')
ax.legend()
plt.show()
#plt.savefig('plot.with.candle.daily.monthly.points.monthly.line.sma.25.matplotlib.style.little.range.png')












[image: ../_images/python_graphics_15_0.png]




Another customization could be to remove the gaps.


[9]:





# the previous plot with matplotlib style without gaps
import numpy as np

# configurations
fig, ax = plt.subplots(figsize=(16,9))

# remove the gaps
data = pd.DataFrame(amzn_piece_d.dropna())
# Preserve dates to be re-labelled later.
x_dates = data.index.to_pydatetime()
# Override data['date'] with a list of incrementatl integers.
#   This will not create gaps in the candle stick graph.
data_size = len(x_dates)
data['Date'] = np.arange(start = 0, stop = data_size, step = 1, dtype='int')
# Re-arrange so that each line contains values of a day: 'date','open','high','low','close'.
quotes = [tuple(x) for x in data[['Date','Open','High','Low','Close']].values]

# Go through each x-tick label and rename it.
x_tick_labels = []
x_tick_positions = []
x_bm_line = []
for l_date in x_dates:
    date_str = ''
#    if l_date.strftime('%A') == 'Monday':
    if l_date.strftime('%A') == 'Tuesday':
        date_str = l_date.strftime('%b %d')
        x_tick_labels.append(date_str)
        x_tick_positions.append(list(x_dates).index(l_date))
    for date in amzn_bm_piece_bm.index:
        if l_date == date:
            x_bm_line.append(list(x_dates).index(l_date))
ax.set(xticks=x_tick_positions, xticklabels=x_tick_labels)
plt.setp(plt.gca().get_xticklabels(), rotation=45, horizontalalignment='right')

# grid
plt.rc('axes', grid=True)

# the plots
candlestick_ohlc(ax, quotes, colorup='g', colordown='r', width=0.6)
ax.plot(x_bm_line, amzn_bm_piece_bm['Close'], label='AMZN monthly')
ax.plot(x_bm_line, amzn_bm_piece_bm['Close'], label='AMZN marker', marker='o', markersize=16, color='C0')
ax.plot(data['Date'], data['SMA25'], label='AMZN sma25')

# other configurations
ax.set_title('AMZN')
#ax.set_xlabel('Date')
ax.set_ylabel('Price')
ax.legend()
plt.show()
#plt.savefig('plot.with.candle.daily.monthly.points.monthly.line.sma.25.matplotlib.style.little.range.without.gaps.png')












[image: ../_images/python_graphics_17_0.png]




And to add the volume like bars.


[10]:





# the previous plot with matplotlib style without gaps plus volume

# configurations
fig, ax = plt.subplots(figsize=(16,9))
ax = plt.subplot2grid((3,3), (0,0), colspan=3, rowspan=2)
ax.yaxis.set_label_position('right')
ax.yaxis.tick_right()
ax2 = plt.subplot2grid((3,3), (2,0), colspan=3)
ax2.yaxis.set_label_position('right')
ax2.yaxis.tick_right()
#ax.axes.get_xaxis().set_visible(False)
fig.subplots_adjust(hspace=0)

# remove the gaps
data = pd.DataFrame(amzn_piece_d.dropna())
# Preserve dates to be re-labelled later.
x_dates = data.index.to_pydatetime()
# Override data['date'] with a list of incrementatl integers.
#   This will not create gaps in the candle stick graph.
data_size = len(x_dates)
data['Date'] = np.arange(start = 0, stop = data_size, step = 1, dtype='int')
# Re-arrange so that each line contains values of a day: 'date','open','high','low','close'.
quotes = [tuple(x) for x in data[['Date','Open','High','Low','Close']].values]

# Go through each x-tick label and rename it.
x_tick_labels_empty = []
x_tick_labels = []
x_tick_positions = []
x_bm_line = []
for l_date in x_dates:
    date_str = ''
#    if l_date.strftime('%A') == 'Monday':
    if l_date.strftime('%A') == 'Tuesday':
        date_str = l_date.strftime('%b %d')
        x_tick_labels.append(date_str)
        x_tick_labels_empty.append('')
        x_tick_positions.append(list(x_dates).index(l_date))
    for date in amzn_bm_piece_bm.index:
        if l_date == date:
            x_bm_line.append(list(x_dates).index(l_date))
#ax.set(xticks=x_tick_positions, xticklabels=x_tick_labels)
ax.set(xticks=x_tick_positions, xticklabels=x_tick_labels_empty)
ax2.set(xticks=x_tick_positions, xticklabels=x_tick_labels)
plt.setp(plt.gca().get_xticklabels(), rotation=45, horizontalalignment='right')

# grid
plt.rc('axes', grid=True)

# the plots
candlestick_ohlc(ax, quotes, colorup='g', colordown='r', width=0.6)
ax.plot(x_bm_line, amzn_bm_piece_bm['Close'], label='AMZN monthly')
ax.plot(x_bm_line, amzn_bm_piece_bm['Close'], label='AMZN marker', marker='o', markersize=16, color='C0')
ax.plot(data['Date'], data['SMA25'], label='AMZN sma25')

# make bar plots and color differently depending on up/down for the day
pos = data['Open']-data['Close']<0
neg = data['Open']-data['Close']>0
ax2.bar(data['Date'][pos],data['Volume'][pos],color='green',width=0.6,align='center')
ax2.bar(data['Date'][neg],data['Volume'][neg],color='red',width=0.6,align='center')

# other configurations
ax.set_title('AMZN')
#ax2.set_xlabel('Date')
ax.set_ylabel('Price')
ax2.set_ylabel('Volume x 1e7')
# avoid scientific notation (1e7)
ax2.get_yaxis().get_offset_text().set_visible(False)
ax.legend()
plt.show()
#plt.savefig('plot.with.candle.daily.monthly.points.monthly.line.sma.25.matplotlib.style.little.range.without.gaps.plus.volume.png')












[image: ../_images/python_graphics_19_0.png]




Matplotlib is an advanced library for plotting everything you want, but maybe at the beginning, you need only to add the standard indicators.

It is simple to add Simple Moving Averages (SMA) with mplfinance, but this library contains only this indicator.

There are many libraries [https://github.com/topics/ta-lib] that they are a copy of TA-lib [http://ta-lib.org/], an historical library of Technical Analisys.


	some libraries are a wrapper of the original TA-lib, like mrjbq7/ta-lib [https://github.com/mrjbq7/ta-lib], and it needs the original TA-lib is installed


	some libraries are a wrapper of the Matplotlib, like ricequant/rqalpha [https://github.com/ricequant/rqalpha]


	many libraries create plots, calculate indicators and make backtesting starting from the previous ones: you only have to choose what you like best





[11]:





# plot with candle daily, sma 25, ema 25 and yahoo style without gaps
data = pd.DataFrame(amzn_piece_d.dropna())
aps = [
    mpf.make_addplot(data['SMA25'],color='C1'), # orange
    mpf.make_addplot(data['EMA25'],color='C3'), # red
    mpf.make_addplot(data['Upper Band'],linestyle='-.',color='g'),
    mpf.make_addplot(data['Lower Band'],linestyle='-.',color='g'),
]
mpf.plot(data,**kwargs,style='yahoo',addplot=aps,fill_between=dict(y1=data['Lower Band'].values,y2=data['Upper Band'].values,alpha=0.1,color='g'))
#plt.savefig('plot.with.candle.daily.sma.25.ema.25.yahoo.style.without.gaps.png')
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Strategies

You can initilize a strategy by Python language.

There are many libraries that you can use for defining your trading strategy: you only have to choose what you like best. In these samples, the library used for trading strategy is Backtesting.py [https://kernc.github.io/backtesting.py/].


How to load indicators on your strategy

The best practice is to prepare one column for each indicator that you want to use on your strategy.


[1]:





!pip install pandas_datareader
# initialization
import numpy as np
import pandas as pd
from pandas_datareader import data as pdr
start='2017-10-30'
end='2020-10-08'
amzn = pdr.DataReader('AMZN', 'yahoo', start, end)
# simple indicators
amzn['SMA20'] = amzn['Close'].rolling(20).mean()
amzn['SMA50'] = amzn['Close'].rolling(50).mean()
amzn['EMA20'] = amzn['Close'].ewm(span=20, adjust=False).mean()
amzn['EMA50'] = amzn['Close'].ewm(span=50, adjust=False).mean()
amzn['STD20'] = amzn['Close'].rolling(20).std()
amzn['Upper Band'] = amzn['SMA20'] + (amzn['STD20'] * 2)
amzn['Lower Band'] = amzn['SMA20'] - (amzn['STD20'] * 2)
#amzn['Upper Band'] = amzn['EMA20'] + (amzn['STD20'] * 2)
#amzn['Lower Band'] = amzn['EMA20'] - (amzn['STD20'] * 2)
def RSI(data, time_window):
    diff = data.diff(1).dropna()
    up_chg = 0 * diff
    down_chg = 0 * diff
    up_chg[diff > 0] = diff[ diff>0 ]
    down_chg[diff < 0] = diff[ diff < 0 ]
    up_chg_avg   = up_chg.ewm(com=time_window-1 , min_periods=time_window).mean()
    down_chg_avg = down_chg.ewm(com=time_window-1 , min_periods=time_window).mean()
    rs = abs(up_chg_avg/down_chg_avg)
    rsi = 100 - 100/(1+rs)
    return rsi
amzn['RSI'] = RSI(amzn['Close'], 14)
amzn['RSI70'] = 70.0
amzn['RSI50'] = 50.0
# custom indicator
def RSIaverage(data, n1, n2):
    RSI_1 = RSI(data, n1)
    RSI_2 = RSI(data, n2)
    return (RSI_1 + RSI_2) / 2
amzn['RSIaverage'] = RSIaverage(amzn['Close'], 2, 14)
# data ranges
piece_d = pd.date_range(start='2017-10-30', end='2020-10-01')
#piece_d = pd.date_range(start='2020-01-01', end='2020-10-01')
amzn_piece_d = amzn.reindex(piece_d)
data = pd.DataFrame(amzn_piece_d.dropna())
# sample of divergence signal
divergence = [[('2020-07-22',3250),('2020-09-01',3550)]]
data['divergence'] = np.where((data.index == '2020-07-10') | (data.index == '2020-09-01'), data['RSI'], None)
data['divergence'] = data['divergence'].dropna()













Requirement already satisfied: pandas_datareader in /opt/conda/lib/python3.8/site-packages (0.9.0)
Requirement already satisfied: pandas>=0.23 in /opt/conda/lib/python3.8/site-packages (from pandas_datareader) (1.1.5)
Requirement already satisfied: requests>=2.19.0 in /opt/conda/lib/python3.8/site-packages (from pandas_datareader) (2.25.1)
Requirement already satisfied: lxml in /opt/conda/lib/python3.8/site-packages (from pandas_datareader) (4.6.2)
Requirement already satisfied: python-dateutil>=2.7.3 in /opt/conda/lib/python3.8/site-packages (from pandas>=0.23->pandas_datareader) (2.8.1)
Requirement already satisfied: pytz>=2017.2 in /opt/conda/lib/python3.8/site-packages (from pandas>=0.23->pandas_datareader) (2020.5)
Requirement already satisfied: numpy>=1.15.4 in /opt/conda/lib/python3.8/site-packages (from pandas>=0.23->pandas_datareader) (1.19.4)
Requirement already satisfied: six>=1.5 in /opt/conda/lib/python3.8/site-packages (from python-dateutil>=2.7.3->pandas>=0.23->pandas_datareader) (1.15.0)
Requirement already satisfied: urllib3<1.27,>=1.21.1 in /opt/conda/lib/python3.8/site-packages (from requests>=2.19.0->pandas_datareader) (1.26.2)
Requirement already satisfied: certifi>=2017.4.17 in /opt/conda/lib/python3.8/site-packages (from requests>=2.19.0->pandas_datareader) (2020.12.5)
Requirement already satisfied: idna<3,>=2.5 in /opt/conda/lib/python3.8/site-packages (from requests>=2.19.0->pandas_datareader) (2.10)
Requirement already satisfied: chardet<5,>=3.0.2 in /opt/conda/lib/python3.8/site-packages (from requests>=2.19.0->pandas_datareader) (4.0.0)






You can have to see your strategy and the plot is your solution. If you have not defined which indicators you want to use, you can see them all together.


[2]:





!pip install mplfinance
# plot with candle daily, sma 20, sma 50, bb, RSI and yahoo style
import mplfinance as mpf
kwargs = dict(type='candle',volume=True,figratio=(16,9),figscale=2)
aps = [
    mpf.make_addplot(data['SMA20'],color='C0'), # blue
    mpf.make_addplot(data['SMA50'],color='C1'), # orange
#    mpf.make_addplot(data['EMA20'],color='C0'), # blue
#    mpf.make_addplot(data['EMA50'],color='C1'), # orange
    mpf.make_addplot(data['Upper Band'],linestyle='-.',color='g'),
    mpf.make_addplot(data['Lower Band'],linestyle='-.',color='g'),
    mpf.make_addplot(data['RSI'],color='C4',panel=2,ylabel='RSI'),
    mpf.make_addplot(data['RSI70'],color='g',panel=2,type='line',linestyle='-.',alpha=0.5),
    mpf.make_addplot(data['RSI50'],color='r',panel=2,type='line',linestyle='-.',alpha=0.5),
    mpf.make_addplot(data['divergence'],color='C0',panel=2,type='scatter',markersize=78,marker='o'),
    mpf.make_addplot(data['RSIaverage'],color='C2',panel=3,ylabel='RSIaverage'),
]
mpf.plot(data,**kwargs,style='yahoo',title='AMZN',addplot=aps,alines=divergence,fill_between=dict(y1=data['Lower Band'].values,y2=data['Upper Band'].values,alpha=0.1,color='g'))
#mpf.plot(data,**kwargs,style='yahoo',title='AMZN',addplot=aps,alines=divergence,fill_between=dict(y1=data['Lower Band'].values,y2=data['Upper Band'].values,alpha=0.1,color='g'),savefig=dict(fname='plot.with.candle.daily.sma.20.sma.50.bb.RSI.yahoo.style.png'))













Requirement already satisfied: mplfinance in /opt/conda/lib/python3.8/site-packages (0.12.7a4)
Requirement already satisfied: matplotlib in /opt/conda/lib/python3.8/site-packages (from mplfinance) (3.3.3)
Requirement already satisfied: pandas in /opt/conda/lib/python3.8/site-packages (from mplfinance) (1.1.5)
Requirement already satisfied: pyparsing!=2.0.4,!=2.1.2,!=2.1.6,>=2.0.3 in /opt/conda/lib/python3.8/site-packages (from matplotlib->mplfinance) (2.4.7)
Requirement already satisfied: pillow>=6.2.0 in /opt/conda/lib/python3.8/site-packages (from matplotlib->mplfinance) (8.0.1)
Requirement already satisfied: numpy>=1.15 in /opt/conda/lib/python3.8/site-packages (from matplotlib->mplfinance) (1.19.4)
Requirement already satisfied: python-dateutil>=2.1 in /opt/conda/lib/python3.8/site-packages (from matplotlib->mplfinance) (2.8.1)
Requirement already satisfied: cycler>=0.10 in /opt/conda/lib/python3.8/site-packages (from matplotlib->mplfinance) (0.10.0)
Requirement already satisfied: kiwisolver>=1.0.1 in /opt/conda/lib/python3.8/site-packages (from matplotlib->mplfinance) (1.3.1)
Requirement already satisfied: six in /opt/conda/lib/python3.8/site-packages (from cycler>=0.10->matplotlib->mplfinance) (1.15.0)
Requirement already satisfied: pytz>=2017.2 in /opt/conda/lib/python3.8/site-packages (from pandas->mplfinance) (2020.5)
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How to load signals on your strategy

The best practice is to prepare one column for each signal that you want to use on your strategy. The strategy below use the moving averages that they are SMA and EMA. You can use one or the other.


Disclaimer

The strategies below are some simple samples for having an idea how to use the libraries: those strategies are for the educational purpose only. All investments and trading in the stock market involve risk: any decisions related to buying/selling of stocks or other financial instruments should only be made after a thorough research, backtesting, running in demo and seeking a professional assistance if required.



Moving Average Crossover Strategy - Sample 1


	when the price value crosses the MA value from below, it will close any existing short position and go long (buy) one unit of the asset


	when the price value crosses the MA value from above, it will close any existing long position and go short (sell) one unit of the asset




Reference: https://www.learndatasci.com/tutorials/python-finance-part-3-moving-average-trading-strategy/


[3]:





# Moving Average Crossover Strategy - Sample 1
#ma = 'SMA20'
ma = 'EMA20'
# Taking the difference between the prices and the MA timeseries
data['price_ma_diff'] = data['Close'] - data[ma]
# Taking the sign of the difference to determine whether the price or the EMA is greater
data['signal1'] = data['price_ma_diff'].apply(np.sign)
data['position1'] = data['signal1'].diff()
data['buy'] = np.where(data['position1'] == 2, data[ma], np.nan)
data['sell'] = np.where(data['position1'] == -2, data[ma], np.nan)








[4]:





# plot with candle daily, sma 20, signal and yahoo style
import mplfinance as mpf
kwargs = dict(type='candle',figratio=(16,9),figscale=2)
aps = [
    mpf.make_addplot(data[ma],color='C0'), # blue
    mpf.make_addplot(data['buy'],color='g',type='scatter',markersize=78,marker='^'),
    mpf.make_addplot(data['sell'],color='r',type='scatter',markersize=78,marker='v'),
    mpf.make_addplot(data['signal1'],color='C1',panel=1,ylabel='signal')
]
mpf.plot(data,**kwargs,style='yahoo',title='AMZN',addplot=aps)
#mpf.plot(data,**kwargs,style='yahoo',title='AMZN',addplot=aps,savefig=dict(fname='plot.with.candle.daily.sma.20.signal.yahoo.style.png'))
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[5]:





!pip install backtesting
from backtesting import Backtest, Strategy
from backtesting.lib import crossover
from backtesting.test import SMA
class PositionSign(Strategy):
    def init(self):
        self.close = self.data.Close
    def next(self):
        i = len(self.data.Close) - 1
        if self.data.position1[-1] == 2:
            self.position.close()
            self.buy()
        elif self.data.position1[-1] == -2:
            self.position.close()
            self.sell()
bt = Backtest(data, PositionSign, cash=10000, commission=.002, exclusive_orders=True)
bt.run()













Requirement already satisfied: backtesting in /opt/conda/lib/python3.8/site-packages (0.3.0)
Requirement already satisfied: bokeh>=1.4.0 in /opt/conda/lib/python3.8/site-packages (from backtesting) (2.2.3)
Requirement already satisfied: numpy in /opt/conda/lib/python3.8/site-packages (from backtesting) (1.19.4)
Requirement already satisfied: pandas!=0.25.0,>=0.25.0 in /opt/conda/lib/python3.8/site-packages (from backtesting) (1.1.5)
Requirement already satisfied: python-dateutil>=2.1 in /opt/conda/lib/python3.8/site-packages (from bok