


























Acquiring Financial Data

The rst chapter of this book is dedicated to a very important (some may say the most important)
part of any data science/quantitative nance project gathering data. In line with the famous adage
garbage in, garbage out, we should strive to obtain data of the highest possible quality and then cor-
rectly preprocess it for later use with statistical and machine learning algorithms. The reason for this
is simple the results of our analyses are highly dependent on the input data and no sophisticated
model will be able to compensate for that. That is also why in our analyses, we should be able to use
our (or someone else s) understanding of the economic/ nancial domain to motivate certain data for,
for example, modeling stock returns.

One of the most frequently reported issues among the readers of the rst edition of this book was
getting high-quality data. That is why in this chapter we spend more time exploring di erent sources
of nancial data. While quite a few of these vendors o er similar information (prices, fundamentals,
and so on), they also o er additional, unique data that can be downloaded via their APls. An example
could be company-related news articles or pre-computed technical indicators. That is why we will
download di erent types of data depending on the recipe. However, be sure to inspect the documen-
tation of the library/API, as most likely its vendor also provides standard data such as prices.

\/V' Additional examples are also covered in the Jupyter notebooks, which you can nd in the
accompanying GitHub repository.

The data sources in this chapter were selected intentionally not only to showcase how easy it can be
to gather high-quality data using Python libraries but also to show that the gathered data comes in
many shapes and sizes.

Sometimes we will get a nicely formatted pandas DataFrame, while other times it might be in JSON
format or even bytes that need to be processed and then loaded as a CSV. Hopefully, these recipes will
su ciently prepare you to work with any kind of data you might encounter online.
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Something to bear in mind while reading this chapter is that data di ers among sources. This means
that the prices we downloaded from two vendors will most likely di er, as those vendors also get their
data from di erent sources and might use other methods to adjust the prices for corporate actions.
The best practice isto nd a source you trust the most concerning a particular type of data (based on,
for example, opinion on the internet) and then use it to download the data you need. One additional
thing to keep in mind is that when building algorithmic trading strategies, the data we use for modeling
should align with the live data feed used for executing the trades.

This chapter does not cover one important type of data alternative data. This could be any type of data
that can be used to generate some insights into predicting asset prices. Alternative data can include
satellite images (for example, tracking shipping routes, or the development of a certain area), sensor
data, webtra cdata, customer reviews, etc. While there are many vendors specializing in alternative
data (for example, Quandl/Nasdag Data Link), you can also get some by accessing publicly available
information via web scraping. As an example, you could scrape customer reviews from Amazon or Yelp.
However, those are 0 en bigger projects and are unfortunately outside of the scope of this book. Also,
you need to make sure that web scraping a particular website is not against its terms and conditions!

Using the vendors mentioned in this chapter, you can get quite a lot of information for

\E/\/ free. But most of those providers also o er paid tiers. Remember to do thorough research
on what the data suppliers actually provide and what your needs are before signing up
for any of the services.

In this chapter, we cover the following recipes:

Getting data from Yahoo Finance
Getting data from Nasdaq Data Link
Getting data from Intrinio

Getting data from Alpha Vantage
Getting data from CoinGecko

Getting data from Yahoo Finance

One of the most popular sources of free nancial data is Yahoo Finance. It contains not only historical

and current stock pricesindi erent frequencies (daily, weekly, and monthly), but also calculated met-
rics, such as the beta (a measure of the volatility of an individual asset in comparison to the volatility
of the entire market), fundamentals, earnings information/calendars, and many more.

For a long period of time, the go-to tool for downloading data from Yahoo Finance was
the pandas-datareader library. The goal of the library was to extract data from a variety
of sources and store it in the form of a pandas DataFrame. However, a er some changes

\E/\/ to the Yahoo Finance API, this functionality was deprecated. It is de nitely good to be
familiar with this library, as it facilitates downloading data from sources such as FRED
(Federal Reserve Economic Data), the Fama/French Data Library, or the World Bank. Those
might come in handy for di erent kinds of analyses and some of them are presented in
the following chapters.
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As of now, the easiest and fastest way of downloading historical stock prices is to use the yfinance
library (formerly known as fix_yahoo_finance).

For the sake of this recipe, we are interested in downloading Apples stock prices from the years 2011

to 2021.

How to do it..

Execute the following steps to download data from Yahoo Finance:

1. Import the libraries:

import pandas as pd

import yfinance as yf

2. Download the data:

df = yf.download(""AAPL",
start="2011-01-01",
end="2021-12-31",

progress=False)

3. Inspect the downloaded data:

print(f"Downloaded {len(df)} rows of data.')

df

Running the code generates the following preview of the DataFrame:

Date
2010-12-31
2011-01-03
2011-01-04
2011-01-05
2011-01-06

2021-12-23
2021-12-27
2021-12-28
2021-12-29
2021-12-30

Open

11.633929
11.630000
11.872857
11.769643
11.954286

175.850006
177.089996
180.160004
179.330002
179.470001

Downloaded 2769 rows of data.

High

11.662857
11.795000
11.875000
11.940714
11.973214

176.850006
180.419998
181.330002
180.630005
180.570007

Low

11.475357
11.601429
11.719643
11.767857
11.889286

175.270004

177.070007
178.529999
178.139999
178.089996

Close

11.5620000
11.770357
11.831786
11.928571
11.918929

176.279999
180.330002
179.289993
179.380005
178.199997

Adj Close

9.864279
10.078650
10.131254
10.214125
10.205874

176.055695
180.100540
179.061859
179.151749
177.973251

Volume

193508000
445138400
309080800
255519600
300428800

68356600
74919600
79144300

62348900
59773000

Figure 1.1: Preview of the DataFrame with downloaded stock prices
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The result of the request is a pandas DataFrame (2,769 rows) containing daily Open, High, Low, and
Close (OHLC) prices, as well as the adjusted close price and volume.

Yahoo Finance automatically adjusts the close price for stock splits, that is, when a company divides
the existing shares of its stock into multiple new shares, most frequently to boost the stocks liquidity.
The adjusted close price takes into account not only splits but also dividends.

How it works...

The download function is very intuitive. In the most basic case, we just need to provide the ticker
(symbol), and it will try to download all available data since 1950.

In the preceding example, we downloaded daily data from a speci ¢ range (2011 to 2021).

Some additional features of the download function are:

We can download information for multiple tickers at once by providing a list of tickers ([**AAPL",
"MSFT']) or multiple tickers as a string (*"AAPL MSFT").

We can set auto_adjust=True to download only the adjusted prices.

We can additionally download dividends and stock splits by setting actions="inline". Those
actions can also be used to manually adjust the prices or for other analyses.

Specifying progress=False disables the progress bar.

The interval argument can be used to download data in di erent frequencies. We could also
download intraday data as long as the requested period is shorter than 60 days.

There’s more...
yfinance also o ers an alternative way of downloading the data viathe Ticker class. First, we need
to instantiate the object of the class:

aapl_data = yf.Ticker("'AAPL™)

To download the historical price data, we can use the history method:

aapl_data.history()

By default, the method downloads the last month of data. We can use the same arguments as in the
download function to specify the range and frequency.

The main bene tof using the Ticker class is that we can download much more information than just
the prices. Some of the available methods include:

info outputsaJSON object containing detailed information about the stock and its company,
for example, the company s full name, a short business summary, which exchange it is listed
on, as well as a selection of nancial metrics such as the beta coe cient

actions outputs corporate actions such as dividends and splits
major_holders presents the names of the major holders
institutional_holders shows the institutional holders
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calendar shows the incoming events, such as the quarterly earnings
earnings/quarterly_earnings shows the earnings information from the last few years/
quarters

financials/quarterly_financials contains nancial information such as income before
tax, net income, gross pro t, EBIT, and much more

\/VI Please see the corresponding Jupyter notebook for more examples and outputs of those
methods.

See also

For a complete list of downloadable data, please refer to the GitHub repo of yfinance
(https://github.com/ranaroussi/yfinance).

You can check out some alternative libraries for downloading data from Yahoo Finance:

yahoofinancials similarly to yfinance, this library o ers the possibility of downloading a
wide range of data from Yahoo Finance. The biggestdi erence is that all the downloaded data
is returned as JSON.

yahoo_earnings_calendar asmall library dedicated to downloading the earnings calendar.

Getting data from Nasdaq Data Link

Alternative data can be anything that is considered non-market data, for example, weather data for
agricultural commodities, satellite images that track oil shipments, or even customer feedback that
re ectsacompany s service performance. The idea behind using alternative data isto getan informa-
tional edge that can then be used for generating alpha. In short, alpha is a measure of performance
describing an investment strategy s, trader s, or portfolio manager s ability to beat the market.

Quandl was the leading provider of alternative data products for investment professionals (including
guant funds and investment banks). Recently, it was acquired by Nasdaq and is now part of the Nas-
daq Data Link service. The goal of the new platform is to provide a uni ed source of trusted data and
analytics. It o ers an easy way to download data, also via a dedicated Python library.

A good starting place for nancial data would be the WIKI Prices database, which contains stock prices,
dividends, and splits for 3,000 US publicly traded companies. The drawback of this database is that as of
April 2018, itis no longer supported (meaning there is no recent data). However, for purposes of getting
historical data or learning how to access the databases, it is more than enough.

We use the same example that we used in the previous recipe we download Apples stock prices for
the years 2011 to 2021.
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Getting ready

Before downloading the data, we need to create an account at Nasdaq Data Link (https://data.
nasdaq.com/) and then authenticate our email address (otherwise, an exception is likely to occur
while downloading the data). We can nd our personal APl key in our pro le (https://data.nasdaq-
com/account/profile).

How to do it...

Execute the following steps to download data from Nasdaq Data Link:
1. Import the libraries:

import pandas as pd
import nasdaqdatal ink

2. Authenticate using your personal API key:

nasdaqdatal ink.ApiConfig.api_key = "YOUR_KEY HERE"

You need to replace YOUR_KEY_HERE with your own API key.
3. Download the data:

df = nasdaqdatalink.get(dataset="WIKI/AAPL",
start_date="2011-01-01",
end_date='2021-12-31")

4. Inspect the downloaded data:

print(f'Downloaded {len(df)} rows of data.")
df.head()

Running the code generates the following preview of the DataFrame:

Downloaded 1818 rows of data.
Open High Low Close  Volume Ex-Dividend Split Ratio Adj.Open Adj. High Adj. Low Adj. Close  Adj. Volume
Date

2011-01-03 325.6400 330.26 324.8365 329.57 15897800.0 0.0 1.0 41849279 42443013 41746018 42.354338 111284600.0
2011-01-04 332.4400 33250 328.1500 331.29 11038600.0 0.0 10 42723173 42730884 42171849 42575382  77270200.0
2011-01-05 329.5500 334.34 329.5000 334.00 9125700.0 0.0 1.0 42351768 42.967350 42.345342 42.923655 63879900.0
2011-01-06  334.7194 335.25 332.9000 333.73 10729600.0 0.0 10 43.016108 43.084298 42.782290 42.888956  75107200.0
2011-01-07 333.9900 336.35 3319000 336.12 11140400.0 0.0 1.0 42922370 43225663 42653776 43.196105 77982800.0

Figure 1.2: Preview of the downloaded price information

The result of the request is a DataFrame (1,818 rows) containing the daily OHLC prices, the adjusted
prices, dividends, and potential stock splits. As we mentioned in the introduction, the data is limited
and is only available until April 2018 the last observation actually comes from March, 27 2018.
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How it works...

The rststepa erimporting the required libraries was authentication using the APl key. When pro-
viding the dataset argument, we used the following structure: DATASET/TICKER.

We should keep the API keys secure and private, that is, not share them in public
, repositories, or anywhere else. One way to make sure that the key stays private is to create
\E/\ an environment variable (how to do it depends on your operating system) and then load
it in Python. To do so, we can use the os module. To load the NASDAQ_KEY variable, we

could use the following code: os.environ.get(""NASDAQ_KEY').

Some additional details on the get function are:

We can specify multiple datasets at once using a list such as ["WIKI1/AAPL", “WIKI/MSFT"].
The collapse argument can be used to de ne the frequency (available options are daily, weekly,
monthly, quarterly, or annually).

The transform argument can be used to carry out some basic calculations on the data prior to
downloading. For example, we could calculate row-on-row change (diff), row-on-row percent-

age change (rdiff), or cumulative sum (cumul) or scale the series to start at 100 (normal ize).
Naturally, we can easily do the very same operation using pandas.

There’s more...

Nasdaq Data Link distinguishes two types of API calls for downloading data. The get function we used

before is classi ed as a time-series API call. We can also use the tables API call with the get_table
function.

1. Download the data for multiple tickers using the get_table function:

COLUMNS = ["ticker", "date", "adj_close'"]

df = nasdagdatalink.get_table("WIKI/PRICES",
ticker=["AAPL", "MSFT", "INTC"],
gopts={"columns™: COLUMNS},
date={""gte'": "2011-01-01",

"lte": "2021-12-31"},

paginate=True)

df.head()
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See also

https://docs.data.nasdaqg.com/docs/python the documentation of the nasdaqgdatalink
library for Python.

https://data.nasdaq.com/publishers/zacks Zacks Investment Research is a provider of
various nancial data that might be relevant for your projects. Please bear in mind that the
data is not free (you can always get a preview of the data before purchasing access).

https://data.nasdaq.com/publishers a list of all the available data providers.

Getting data from Intrinio

Another interesting source of nancial data is Intrinio, which o ers access to its free (with limits)
database. The following list presents just a few of the interesting data points that we can download
using Intrinio:

Intraday historical data

Real-time stock/option prices

Financial statement data and fundamentals

Company news

Earnings-related information

IPOs

Economic data such as the Gross Domestic Product (GDP), unemployment rate, federal funds
rate, etc.

30+ technical indicators

Most of the data is free of charge, with some limits on the frequency of calling the APIs. Only the
real-time price data of US stocks and ETFs requires a di erent kind of subscription.

In this recipe, we follow the preceding example of downloading Apples stock prices for the years 2011
to 2021. That is because the data returned by the API is not simply a pandas DataFrame and requires
some interesting preprocessing.

Getting ready

Before downloading the data, we need to register at https://intrinio.com to obtain the API key.

Please see the following link (https://docs. intrinio.com/developer-sandbox) to understand what
information is included in the sandbox API key (the free one).

How to do it...

Execute the following steps to download data from Intrinio:
1. Import the libraries:

import intrinio_sdk as intrinio
import pandas as pd
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How it works...

The rststep a er importing the required libraries was to authenticate using the API key. Then, we
selected the APl we wanted to use for the recipe in the case of stock prices, it was the SecurityApi.

To download the data, we used the get_security_stock_prices method of the SecurityApi class.
The parameters we can specify are as follows:

identifier stock ticker or another acceptable identi er

start_date/end_date these are self-explanatory

frequency which datafrequency is of interest to us (available choices: daily, weekly, monthly,
quarterly, or yearly)

page_size de nes the number of observations to return on one page; we set it to a high
number to collect all the data we need in one request with no need for the next_page token

The API returns a JSON-like object. We accessed the dictionary form of the response, which we then
transformed into a DataFrame. We also set the date as an index using the set_index method of a
pandas DataFrame.

There’s more...
In this section, we show some more interesting features of Intrinio.

/ Not all information is included in the free tier. For a more thorough overview of what data
\/;ﬂ> we can download for free, please refer to the following documentation page: https://
docs. intrinio.com/developer-sandbox.

Get Coca-Cola’s real-time stock price
You can use the previously de ned security_api to get the real-time stock prices:

security_api.get_security_realtime_price("'K0™)

The output of the snippet is the following JSON:

{"ask price": 57.57,
"ask_size": 114.0,
"bid _price®: 57.0,
"bid_size": 1.0,
"close price": None,
"exchange_volume®: 349353.0,
“high_price": 57.55,
"last_price": 57.09,
"last_size": None,
"last_time": datetime.datetime(2021, 7, 30, 21, 45, 38, tzinfo=tzutc()),
"low_price": 48.13,
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"market_volume®: None,
“open_price": 56.91,
"security”: {"composite_figi": "BBGOOOBMX289",
"exchange_ticker®: "KO:UN",
"figi": "BBGOOOBMX4N8",
"id": “sec_X7m9zy",
"ticker®: "KO"},
"source®: "bats_delayed”,
"updated_on": datetime.datetime(2021, 7, 30, 22, 0, 40, 758000,
tzinfo=tzutc())}

Download news articles related to Coca-Cola

One of the potential ways to generate trading signals is to aggregate the market s sentiment on the given
company. We could do it, for example, by analyzing news articles or tweets. If the sentiment is posi-
tive, we can go long, and vice versa. Below, we show how to download news articles about Coca-Cola:

r = intrinio.CompanyApi () .get_company_news(
identifier="K0",
page_size=100

df = pd.DataFrame(r.news_dict)
df.head()

This code returns the following DataFrame:

id title publication_date url summary

i i 2021-08-09 i yahoo. 12-best-bi o _
0 nws_1ExBnx 12 Best Blue-Chip Stocks Right Now 20:27:39400:00 ch... In this article, we will ook at the 12 best b...
1 nws_JbL8mV The Coca-Cola Company (NYSE:KO) Yields 3% 2021-08-09 inance.yahoo.com/r I The Coca-Cola Company NYSE:KO) is a staple
= With... 09:26:07+00:00 compa... sto...

In this article, we will be looking at 10 high...

2 nws_DKAPKO 10 High Yield Monthly Dividend Stocks to Buy i... 2021-08-07  htpsifinance yahoo.comjnews/10-high-yield-

13:57:00+00:00

- N 2021-08-04 https://finance.yahoo.com/news/10-best- — . .

3 nws_pRYkD9 10 Best Dividend Paying Stocks to Buy Now 14:32:49+00:00 e In this article, we will be looking at the 10 ...
. . 2021-08-04 https://fi yahoo. ico-pep: " i Ui

4  nws_kpVJDP PepsiCo (PEP) Agrees to Offload Its Juice Bran... 13:21:01+00:00 agr... PepsiCo (PEP) unveils plans to offload juice b...

Figure 1.6: Preview of the news about the Coca-Cola company

Search for companies connected to the search phrase

Running the following snippet returns a list of companies that Intrinios Thea Al recognized based
on the provided query string:

r = intrinio.CompanyApi().recognize_company("'Intel™)
df = pd.DataFrame(r.companies_dict)
df
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As we can see, there are quite a few companies that also contain the phrase intel in their names,
other than the obvious search result.

id ticker name lei cik
0 com_gPQrmxX | Intelsat SA None 0001525773
1 com_yRZOxy IHSI Intelligent Highway Solutions Inc None 0001549719
2 com_gQQr4g INTB Intelligent Buying, Inc. None 0001358633
3 com_gwk3Qg SVFC Intellicell Biosciences Inc None 0001125280
4 com_NgYGzd INTC Intel Corp  KNX4USFCNGPY45LOCE31 0000050863
5 com_gYnr4dX None Inteliquent Inc  549300K8G7VOF3VFUL90 0001292653
6 com_ybNLQy ILNS Intellect Neurosciences Inc None 0001337905
7 com_y1jq9g ITTI INTELLECTUAL TECHNOLOGY INC None 0000859914
8 com_XGb25g DTFSF Intelimax Media Inc. None 0001434598
9 com_ybNdby ILIV Intelligent Living America Inc None 0001141673

Figure 1.7: Preview of the companies connected to the phrase intel

Get Coca-Cola’s intraday stock prices
We can also retrieve intraday prices using the following snippet:

response = (
security_api.get_security_intraday prices(identifier="K0",

start_date="2021-01-02",
end_date="2021-01-05",
page_size=1000)

)

df = pd.DataFrame(response.intraday prices_dict)

df
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Which returns the following DataFrame containing intraday price data.

time last_price ask_price ask_size bid_price bid_size volume source

0 2021-01-04 20:59:58+00:00 52.755 55.00 100.0 52.30 234.0 0.0 None

1 2021-01-04 20:59:57+00:00 52.745 55.00 100.0 52.74 200.0 870885.0 None

2 2021-01-04 20:59:54+00:00 52.745 55.00 100.0 52.30 234.0 870641.0 None

3 2021-01-04 20:59:51+00:00 52.740 55.00 100.0 52.30 234.0 870341.0 None

4 2021-01-04 20:59:49+00:00 52.725 52.73 600.0 52.71 300.0 868833.0 None
995  2021-01-04 19:01:07+00:00 52.490 52.50 100.0 52.48 200.0 582993.0 None
996  2021-01-04 19:01:03+00:00 52.510 52.50 200.0 52.49 200.0 582493.0 None
997  2021-01-04 19:01:02+00:00 52.495 52.51 200.0 52.49 200.0 582093.0 None
998 2021-01-04 19:00:59+00:00 52.510 52.51 200.0 52.50 200.0 580893.0 None
999  2021-01-04 19:00:51+00:00 52.505 52.51 200.0 52.50 100.0 580793.0 None

Figure 1.8: Preview of the downloaded intraday prices

Get Coca-Cola’s latest earnings record
Another interesting usage of the security_api is to recover the latest earnings records. We can do
this using the following snippet:
r = security_api.get security latest earnings_record(identifier="K0")
print(r)
The output of the API call contains quite a lot of useful information. For example, we can see what

time of day the earnings call happened. This information could potentially be used for implementing
trading strategies that act when the market opens.
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See also

https://docs. intrinio.com/documentation/api_v2/getting_started the starting point
for exploring the API

https://docs. intrinio.com/documentation/api_v2/limits an overview of the querying
limits

https://docs.intrinio.com/developer-sandbox an overview of what is included in the
free sandbox environment

https://docs.intrinio.com/documentation/python thorough documentation of the Py-
thon SDK

Getting data from Alpha Vantage

Alpha Vantage is another popular data vendor providing high-quality nancial data. Using their API,
we can download the following:

Stock prices, including intraday and real-time (paid access)
Fundamentals: earnings, income statement, cash ow, earnings calendar, IPO calendar
Forex and cryptocurrency exchange rates

Economic indicators such as real GDP, Federal Funds Rate, Consumer Price Index, and con-
sumer sentiment

50+ technical indicators

In this recipe, we show how to download a selection of crypto-related data. We start with historical
daily Bitcoin prices, and then show how to query the real-time crypto exchange rate.

Getting ready

Before downloading the data, we need to register at https://www.alphavantage.co/support/#api-key
to obtain the API key. Access to the API and all the endpoints is free of charge (excluding the real-time
stock prices) within some bounds (5 API requests per minute; 500 API requests per day).

How to do it...
Execute the following steps to download data from Alpha Vantage:

1. Import the libraries:
from alpha_vantage.cryptocurrencies import CryptoCurrencies

2. Authenticate using your personal API key and select the API:

ALPHA_VANTAGE_API_KEY = "YOUR_KEY_HERE"

crypto_api = CryptoCurrencies(key=ALPHA_VANTAGE_API1_KEY,
output_format= "pandas’)
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Running the command returns the following DataFrame with the current exchange rate:

Realtime Currency Exchange Rate

1. From_Currency Code BTC
2. From_Currency Name Bitcoin
3. To_Currency Code uUsD

4. To_Currency Name United States Dollar

5. Exchange Rate 41487.32000000

6. Last Refreshed 2022-02-05 10:51:02

7. Time Zone uTC

8. Bid Price 41487.32000000

9. Ask Price 41487.33000000

Figure 1.11: BTC-USD exchange rate

How it works...

A erimporting the alpha_vantage library, we had to authenticate using the personal API key. We did
so while instantiating an object of the CryptoCurrencies class. At the same time, we speci ed that we
would like to obtain output in the form of a pandas DataFrame. The other possibilities are JSON and CSV.

In Step 3, we downloaded the daily BTC prices using the get_digital_currency_daily method. Addi-
tionally, we speci ed that we wanted to get the prices in EUR. By default, the method will return the
requested EUR prices, as well as their USD equivalents.

Lastly, we downloaded the real-time BTC/USD exchange rate using the
get_digital_currency_exchange_rate method.

There’s more...

So far, we have used the alpha_vantage library as a middleman to download information from Alpha
Vantage. However, the functionalities of the data vendor evolve faster than the third-party library and
it might be interesting to learn an alternative way of accessing their API.

1. Importthe libraries:

import requests
import pandas as pd
from io import ByteslO

2. Download Bitcoins intraday data:

AV_AP1_URL = "https://www.alphavantage.co/query"
parameters = {

"function™: "CRYPTO_INTRADAY",

"symbol™: "ETH",

"market": "USD",
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See also
https://www.alphavantage.co/ AlphaVantage homepage
https://www.alphavantage.co/documentation/ the APl documentation

https://github.com/RomelTorres/alpha_vantage the GitHub repo of the third-party library
used for accessing data from Alpha Vantage

Getting data from CoinGecko

The last data source we will cover is dedicated purely to cryptocurrencies. CoinGecko is a popular data
vendor and crypto-tracking website, on which you can nd real-time exchange rates, historical data,
information about exchanges, upcoming events, trading volumes, and much more.

We can list a few of the advantages of CoinGecko:

Completely free, and no need to register for an APl key
Aside from prices, it also provides updates and news about crypto
It covers many coins, not only the most popular ones

In this recipe, we download Bitcoins OHLC from the last 14 days.

How to do it...
Execute the following steps to download data from CoinGecko:

1. Importthe libraries:

from pycoingecko import CoinGeckoAPI
from datetime import datetime
import pandas as pd

2. Instantiate the CoinGecko API:

cg = CoinGeckoAPI()

3. GetBitcoins OHLC prices from the last 14 days:

ohlc = cg.get_coin_ohlc_by_id(

id="bitcoin", vs_currency="usd"”, days="14"
)
ohlc_df = pd.DataFrame(ohlc)
ohlc_df.columns = ["date", "open", "high™, "low", "close"]
ohlc_df["date™] = pd.to_datetime(ohlc_df["date™], unit="ms™)
ohlc_df
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Running the snippet above returns the following DataFrame:

date open high low close
2022-01-2212:00:00 35631.29 35631.29 3563129 35631.29
2022-01-2216:00:00 35423.73 35952.33 35193.74 35193.74
2022-01-22 20:00:00 34991.02 35109.66 3452765 34527.65
2022-01-23 00:00:00 34602.79 35630.21 34602.79 34935.31
2022-01-23 04:00:00 35180.44 35448.61 35044.59 35044.59

A W N o O

80 2022-02-04 20:00:00 39570.01 4055717 39570.01 40495.25
81 2022-02-0500:00:00 4078116 4078116 40573.23 4071753
82 2022-02-0504:00:00 41673.84 41673.84 41315619 4145415
83 2022-02-0508:00:00 41492.85 41617.27 41492.85 41589.31
84 2022-02-0512:00:00 41450.77 41554.04 41450.77 41554.04

Figure 1.14: Preview of the DataFrame containing the requested Bitcoin prices

In the preceding table, we can see that we have obtained the requested 14 days of data, sampled every
4 hours.

How it works...

A er importing the libraries, we instantiated the CoinGeckoAP1 object. Then, using its
get_coin_ohlc_by_ id method we downloaded the last 14 days worth of BTC/USD exchange rates.
It is worth mentioning there are some limitations of the API:

We can only download data for aprede ned number of days. We can select one of the following
options: 1/7/14/30/90/180/365/max.

The OHLC candles are sampled with a varying frequency depending on the requested horizon.
They are sampled every 30 minutes for requests of 1 or 2 days. Between 3 and 30 days they are
sampled every 4 hours. Above 30 days, they are sampled every 4 days.

The output of the get_coin_ohlc_by_idisalistof lists, which we can convert into a pandas DataFrame.
We had to manually create the column names, as they were not provided by the API.

There’s more...

We have seen that getting the OHLC prices can be a bit more di cult using the CoinGecko API as
compared to the other vendors. However, CoinGecko has additional interesting information we can
download using its API. In this section, we show a few possibilities.
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Get the top 7 trending coins

We can use CoinGecko to acquire the top 7 trending coins the ranking is based on the number of
searches on CoinGecko within the last 24 hours. While downloading this information, we also get the
coins symbols, their market capitalization ranking, and the latest price in BTC:

trending_coins = cg.get_search_trending()

(
pd.DataFrame([coin["item"] for coin in trending_coins[coins™]])
-drop(columns=["thumb™, "small™, "large"])
)
Using the snippet above, we obtain the following DataFrame:
id coin_id name symbol market_cap_rank slug price_btc score
0 dogecoin 5 Dogecoin DOGE 10 dogecoin  0.000004 0
1 civilization 17626 Civilization CIv 674 civilization  0.000003 1
2 apecoin 24383 ApeCoin APE 31 apecoin  0.000443 2
3 oasis-network 13162  Oasis Network ROSE 110 oasis-network 0.000006 3
4 stepn 23597 STEPN GMT 61 stepn  0.000081 4
5 unicrypt-2 12871 UniCrypt UNCX 927 unicrypt 0.011535 5
6 xcad-network 15857 XCAD Network XCAD 399 xcad-network  0.000107 6

Figure 1.15: Preview of the DataFrame containing the 7 trending coins and some information about
them

Get Bitcoin’s current price in USD

We can also extract current crypto prices in various currencies:

cg.get_price(ids="bitcoin"™, vs_currencies="usd")

Running the snippet above returns Bitcoins real-time price:
{"bitcoin®: {"usd": 47312}}

In the accompanying notebook, we present a few more functionalities of pycoingecko, such as get-
ting the crypto price in di erent currencies than USD, downloading the entire list of coins supported
on CoinGecko (over 9,000 coins), getting each coins detailed market data (market capitalization, 24h
volume, the all-time high, and so on), and loading the list of the most popular exchanges.

See also

You can nd the documentation of the pycoingecko library here: https://github.com/man-c/
pycoingecko.
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Summary

In this chapter, we have covered a few of the most popular sources of nancial data. However, this is
just the tip of the iceberg. Below, you can nd a list of other interesting data sources that might suit

your needs even better.

Additional data sources are:

IEX Cloud (https://iexcloud.io/) a platform providing a vast trove of di erent nancial
data. A notable feature that is unique to the platform is a daily and minutely sentiment score
based on the activity on Stocktwits an online community for investors and traders. However,
that APl is only available in the paid plan. You can access the IEX Cloud data using pyex, the
o cial Python library.

Tiingo (https://www.tiingo.com/) and the tiingo library.

CryptoCompare (https://www.cryptocompare.com/) the platform o ers a wide range of
crypto-related data via their APIl. What stands out about this data vendor is that they provide
order book data.

Twelve Data (https://twelvedata.com/).

polygon.io (https://polygon.io/) a trusted data vendor for real-time and historical data
(stocks, forex, and crypto). Trusted by companies such as Google, Robinhood, and Revolut.
Shrimpy (https://www.shrimpy.io/)and shrimpy-python theo cial Python library for the
Shrimpy Developer API.

In the next chapter, we will learn how to preprocess the downloaded data for further analysis.

Join us on Discord!

To join the Discord community for this book where you can share feedback, ask questions to the

author, and learn about new releases follow the QR code below:

https://packt. link/ips2H



Data Preprocessing

You 0 en hear in the data science industry that a data scientist typically spends close to 80% of their
time on getting the data, processing it, cleaning it, and so on. And only then the remaining 20% of the
time is actually spent on modeling, which is 0 en considered to be the most interesting part. In the
previous chapter, we have already learned how to download data from various sources. We still need
to go through a few steps before we can draw actual insights from the data.

In this chapter, we will cover data preprocessing, that is, general wrangling/manipulation applied to
the data before using it. The goal is not only to enhance the models performance but also to ensure
the validity of any analysis based on that data. In this chapter, we will focus on the nancial time series,
while in the subsequent chapters, we will also show how to work with other kinds of data.

In this chapter, we cover the following recipes:

Converting prices to returns

Adjusting the returns for in ation
Changing the frequency of time series data
Di erent ways of imputing missing data
Changing currencies

Di erent ways of aggregating trade data

Converting prices to returns

Many of the models and approaches used for time series modeling require the time series to be sta-
tionary. We will cover that topic in depth in Chapter 6, Time Series Analysis and Forecasting, however,
we can get a quick glimpse of it now.

Stationarity assumes that the statistics (mathematical moments) of a process, such as the series mean
and variance, do not change over time. Using that assumption, we can build models that aim to fore-
cast the future values of the process.
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However, asset prices are usually non-stationary. Their statistics not only change over time, but we
can also observe some trends (general patterns over time) or seasonality (patterns repeating over xed
time intervals). By transforming the prices into returns, we attempt to make the time series stationary.

Another bene t of using returns, as opposed to prices, is normalization. It means that we can easily
compare various return series, which would not be that simple with raw stock prices, as one stock
might start selling at $10, while another at $1,000.

There are two types of returns:

Simple returns: They aggregate over assets the simple return of a portfolio is the weighted
sum of the returns of the individual assets in the portfolio. Simple returns are de ned as:

Ri= (Pt - Pea)/Pri = PPy -1

Log returns: They aggregate over time. Itis easier to understand with the help of an example
the log return for a given month is the sum of the log returns of the days within that month.
Log returns are de ned as:

re = log(P/P1) = log(Py) 