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16 
OPEN DATA   

In this chapter, we will discuss many open and free data sources for teaching or even research in the areas 

of finance, economics and accounting. Open-source data sometimes is also called open data. Open data 

here refers to data publicly available with no cost or little cost (string attached). For teaching purpose, this 

type of data is more than enough. Here are three examples. For financial statement analysis, the traditional 

or current approach is that instructors explain the basic concepts first, then show students how to download 

one company’s latest several years’ Balance Sheets and Income Statements, and conduct some analyses, 

such as ratio analysis. However, no professors, to our best knowledge, shows students to conduct a ratio 

analysis for all companies in 2019. After finishing this chapter, readers should know where to find the data. 

After finishing some related chapters, readers will be able to conduct such an analysis. The second example 

is about Census 2010 data. In this chapter, we show to how download the data from Census’s FTP server. 

The NYSE (New York Stock Exchange) sample TAQ (Trade and Quote) high-frequency trading data will 

be our third example. In particular, we will cover the following: 

• Why the concept of open data is important?  

• A list of useful data sources used by this book 

• Introduction to Yahoo!Finance 

• Introduction to SEC filings 

• Example of SEC quarterly index files 

• Introduction to Prof. French’s Data Library  

• Introduction to the Census 2010 data 

• Introduction to the NYSE (New York Stock Exchange) sample high-frequency trading data 

• Introduction to the TORQ (Trade, Order, Report and Quote) high-frequency database 

• Introduction to UCI Machine Learning Repository  

• Introduction to the TORQ (Trade, Order, Report and Quotation) database 

• Concept of API  (Application Programming Interface) 

• Introduction to FRED (Federal Reserve Economics Data) Platform  

• Introduction to the Quandl data platform  

• How to estimate return and covert daily returns to monthly or annual ones?  

• Adding a date variable 

• Getting market index data 

• Dumping Big Data 

Note that if this chapter is taught within the first 3 weeks, many parts are optional. It means after reading 

many other related chapters, readers could understand those parts. In a sense, readers are expected to 

come back to this chapter when reading other chapters. In addition, when looking for a good topic for 

the term project, they should revisit this chapter as well.  

 



2 
 

16.1 INTRODUCTION 
In the internet era, we are constantly overwhelmed with data. However, few finance students know how to 

estimate β, the Sharpe ratio, and various other metrics for Fortune 500 stocks in 2014. It would be a shame 

if we do not apply the publicly available financial data to teaching, research, and/or investment. In this 

chapter, the focus will be on how to retrieve such data. For example, Yahoo Finance offers rich information, 

such as historical trading price, current price, and option and bond data. Such publicly available data could 

be used to estimate β (market risk), volatility (total risk), Sharpe ratio, Jensen's alpha, Treynor ratio, 

liquidity, transaction costs and conduct financial statement analysis (ratio analysis) and performance 

evaluation. Some public data sources are listed in the following table. 

 Table 16.1: a list of open data sources 
Name Web page Data types Related topics 

SEC filing  http://www.sec.gov/edgar.shtml 

 

Balance sheet, income 

statement, holdings 

Ratio analysis, fundamental 

analysis 

Prof. French 

data library 

http://mba.tuck.dartmouth.edu/

pages/faculty/ken.french/data_l

ibrary.html 

Fama-French factors, 

market index, risk-free rate, 

industry classification  

Factor models, CAPM 

Marketwatch http://www.marketwatch.com Financial statements Corporate finance, investment 

Yahoo Finance http://finance.yahoo.com 

 

Current/historical pricing, 

analyst forecast, options, 

balance sheet, income 

statement 

CAPM, portfolio theory, 

liquidity measure, momentum 

strategy, VaR, options 

Google Finance http://www.google.com/finance Current, historical trading 

prices 

Stock trading data 

Federal Reserve https://www.federalreserve.gov

/datadownload/Choose.aspx?rel

=H15 

interest rates, rates for 

AAA, AA rated bonds 

fixed income, bond, term 

structure  

Census Bureau http://www.census.gov/ 

http://www.census.gov/compen

dia/statab/hist_stats.html 

Census data Real income, trading strategy 

US. Dept. 

Treasure 

http://www.treas.gov US. Treasure yield Fixed income 

FINRA http://cxa.marketwatch.com/fin

ra/BondCenter/Default.aspx 

Bond price and yield Fixed income 

Bureau of 

Labor Statistics 

http://www.bls.gov/ 

http://download.bls.gov/ 

 

Inflation, Employment, 

unemployment, pay and 

benefits 

Macro economics 

Bureau of 

Economic 

Analysis 

http://www.bea.gov/ GDP etc. Macro economics 

National 

Bureau of 

Economic 

Research 

http://www.nber.org/ Business cycles, vital 

statistics, report of 

Presidents 

Macroeconomics, financial 

stability  

UCI Machine 

Learning 

Repository 

https://archive.ics.uci.edu

/ml/index.php 

Various data sets Machine Learning  

NYSE Sample 

TAQ 
ftp://ftp.nyxdata.com/ Quotations and trading 

prices, NBBO 

Spread estimation, who initiated 

a trade  

Quandl http://quandl.com Many data sets With free limited data sets  

Note that FINRA (Financial Industry Regulatory Authority) is the largest independent regulator for all 

securities firms doing business in the United States. In R, it is convenient to use R data sets which usually 

http://www.sec.gov/edgar.shtml
http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
http://www.marketwatch.com/
http://finance.yahoo.com/
http://www.google.com/finance
https://www.federalreserve.gov/datadownload/Choose.aspx?rel=H15
https://www.federalreserve.gov/datadownload/Choose.aspx?rel=H15
https://www.federalreserve.gov/datadownload/Choose.aspx?rel=H15
http://www.census.gov/
http://www.census.gov/compendia/statab/hist_stats.html
http://www.census.gov/compendia/statab/hist_stats.html
http://www.treas.gov/
http://cxa.marketwatch.com/finra/BondCenter/Default.aspx
http://cxa.marketwatch.com/finra/BondCenter/Default.aspx
http://www.bls.gov/
http://download.bls.gov/
http://www.bea.gov/
http://www.nber.org/
https://archive.ics.uci.edu/ml/index.php
https://archive.ics.uci.edu/ml/index.php
ftp://ftp.nyxdata.com/
http://quandl.com/
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have an extension of .RData. The major reason to use R data sets is efficiency, as it is much faster to apply 

R data sets than other formats. In this book, we will use many types of R data sets. The following table 

offers some R data sets we could use in this book.  

16.2 INTRODUCTION TO YAHOO!FINANCE 
As usually, we start from familiar things. Honestly speaking, when dealing with relatively large sige of data, 

such as 500 stocks, manually download data from certain website is not feasible. However, using certain 

websites, we could understand the basic data structure. After download a small data ste, we could start a 

polite project. After every bug is ironed out, we look for a good way to get a large quantity of data such as 

2,000 stocks.  

The website for Yahoo!Finance is http://finance.yahoo.com which offers historical market data, recent 

years' financial statements, current quotes, analyst recommendations, options data, and more. The historical 

quote data includes: daily, weekly, monthly, and dividends. The historical data includes: open, high, low, 

trading volume, close prices (which are not adjusted for splits and dividends), and adjusted-close prices. 

Historical quotes typically do not go back further than 1970. Below, we show how to manually download 

IBM’s monthly historical data.  

Step 1: we go to http://finance.yahoo.com 

 From the search box, we enter IBM, shown below. 

 

Step 2: Choose “Historical Data” at the middle.  

 

 

 

After clicking “Historical Data” at the middle, we could have the following image.  

 

For the “Time Period”, we usually choose “Max”, then Monthly for “Frequency”, Clicking “Apply” first, 

then “Download”. The first several lines are shown below.  

> x<-read.csv("c://temp/IBM.csv") 

> head(x.3) 

http://finance.yahoo.com/
http://finance.yahoo.com/
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        Date     Open     High      Low    Close Adj.Close   Volume 

1 1962-01-01 7.713333 7.713333 7.003334 7.226666  0.577981  8760000 

2 1962-02-01 7.300000 7.480000 7.093333 7.160000  0.572649  5737600 

3 1962-03-01 7.186666 7.413333 7.070000 7.103333  0.568194  5344000 

In the above code, we assume that downloaded IBM monthly data is saved under c:/temp/IBM.csv.  

16.3  INTRODUCTION TO MARKETWATCH  
The website for MarketWatch is https://marketwatch.com. The platform offers a significant amount of 

public information, such as News, Option Chains, Related Companies and the like. For example, we 

intend to download a few years balance sheets for Walmart. First, we enter the ticker simple of WMT, 

show below.  

 

After hitting the enter-key, we have the following image.  

 

After click ‘FINANCIALS’, at the bottom of the above image,  we can access the company’s financial 

statements.  

 

16.4  INTRODUCTION TO GOOGLE FINANCE  
Like Yahoo Finance, Google Finance, https://finance.google.com/finance, offers a significant amount of 

public information, such as News, Option Chains, Related Companies (good for competitor and industry 

https://marketwatch.com/
https://finance.google.com/finance
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analysis, Historical Prices, and Financials (Income Statement, Balance Sheet, and Cash Flow Statements) 

for individual companies.  Below is a simple illustration for WMT.  

 

16.5 INTRODUCTION TO FRENCH’D DATA LIBRARY 
Prof. French, at Dartmouse University, has a data library which contains the daily, weekly, and monthly 

Fama-French factors and other useful data sets (information). To find the related website, any interested 

reader could simply google the phrase of “French Data Library”, His web page is 

http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html. The most frequently 

downloaded data is Fama-French Monthly 3 factors time series, shown below.  

 

The first row is for monthly and TXT is for a text file and CSV is for a CSV vile. After clicking CSV on 

the right-hand of 'Fama-French 3 Factors', we can download a zip file called F-

F_Research_Data_Factors.zip. Unzip it, and we will have a text file called F_F_Research_Data_Factors.txt 

which includes both monthly and annual Fama-French factors. The first several lines are given below.  

 

Alternatively, we could issue one-line of R code that get the data.  
> load(url("http://datayyy.com/data_R/ff3Monthly.RData")) 

> head(.x,3) 

        DATE  MKT_RF     SMB     HML     RF 

1 1926-07-01  0.0296 -0.0230 -0.0287 0.0022 

2 1926-08-01  0.0264 -0.0140  0.0419 0.0025 

3 1926-09-01  0.0036 -0.0132  0.0001 0.0023 

For more detail, see Chapter 21, FCAPM and Multi-variable Linear Models.  

16.6 SEC FILINGS 

http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
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According to law in the USA, all public companies have to file their financial statements with the SEC (US 

Securities and Exchange Commission). Its main web page is http://www.sec.gov/. SEC uses a service called 

EDGAR (Electronic Data Gathering, Analysis, and Retrieval) to collect its filings. The related web page is 

shown below. Since SEC filings include so much useful information, see the related website at  

http://www.sec.gov/edgar.shtml. After get familiar with the basic idea related to SEC filings, a good start 

is its quarterly index file. Its web page is https://www.sec.gov/Archives/edgar/full-index/. The top part is 

shown below.  

 

The starting year is 1993. We can simply download one-quarter’s index file. Let’s try 2020Q2, shown below.  

 

We can download company.idx (or company.zip) file. The first several lines are given below.  

 

Actually, we could write a very simple function. Before doing so, we just verify the link for 2020Q2 is  

https://www.sec.gov/Archives/edgar/full-index/2020/QTR2/company.zip. Now, we have the following 

three lines.  

inFile<-'https://www.sec.gov/Archives/edgar/full-index/2020/QTR2/company.zip' 

outFile<-'c://temp/2020Q2.zip' 

download.file(inFile,outFile,mode ="wb",method = "libcurl") 

After we copy and paste the above three lines, we would have the following result. 

http://www.sec.gov/
http://www.sec.gov/edgar.shtml
https://www.sec.gov/Archives/edgar/full-index/
https://www.sec.gov/Archives/edgar/full-index/2020/QTR2/company.zip
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After learning R loops, we could write two for-loops to download all quarterly index files from 1993 to 

2020. Another set of quite useful data called Financial Statements Data sets could be downloaded at 

https://www.sec.gov/dera/data/financial-statement-data-sets.html. 

 

Based on the data sets, we have generated many secondary data. Here is one example related all Balance 

Sheets filed with a quarterly (2017Q1).   

> load(url("http://datayyy.com/sec/bs2017q1.RData")) 

> dim(.x) 

[1] 178378     10 

In total, there are 178,378 lines. Using the head() function, we could view the first several lines.  

 

The first variable is ticker. Using both lengh() and unique() we could find out how many unique tickers 

for this data set.  

> length(unique(.x$TICKER)) 

[1] 3915 

In a sense, for this book (course), students learn how to process over several thousand stocks for each 

quarter.  

https://www.sec.gov/dera/data/financial-statement-data-sets.html


8 
 

16.7 CONCEPT OF API 
API stands for Application Programming Interface. With this functionality, we could write R programs 

to retrieve data easily from certain platforms. Many free data platforms, such as FRED (Federal 

Research Economic Data discussed later in the chapter),  plus a few paid data platforms, such as Quandl, 

discussed later in the chapter) wanted to control data downloading. For this purpose, they required 

certain API Key to access their data. Below is a typical program.  

library(fredr) 

fredr_set_key(‘your_API_key’) 

x<-fredr(series_id =’OILPRICE) 

For the first line, we use the library() function to upload an R package called “fredr”. The next line 

activates our API_KEY. The last line download the Oil price data and assign it to a variable called x. 

Laster in the chapter, we will explain how to get those API_KEY for FRED (Federal Research Economics 

Data Platform) and Quandl Data Platform.  

16.8 FEDERAL RESERVE DATA LIBRARY 
The related link is http://www.federalreserve.gov/econresdata/default.htm. The Federal Reserve has a lot 

of data. For instance, they have data related to interest rates, such as Euro-dollar deposit rates. There are 

several ways to retrieve such interest rate data.  First, we can manually download data.  

Go to https://www.federalreserve.gov/data.htm 

 

Step 2: choose the data you are interested.  

 

Click “Data Download”, shown below.  

 

http://www.federalreserve.gov/econresdata/default.htm
https://www.federalreserve.gov/data.htm
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According to above instruction, we could download the data.  

 

Then, click Format package. It is important to choose a long date range.  

 

The first several lines are shown below.  

 

A much better way is to write R programs to retrieve data, see Appendix A to see how to register an account 

and get an API key. Assume that we got our API Key and assume further its value is contained by a variable 

called .myKey.  

library(fredr) 

.myKey<-'xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx' 

fredr_set_key(.myKey) 

dataItem<-'OILPRICE' 

x<-fredr(series_id =dataItem) 

> head(x,3) 

# A tibble: 3 x 3 

  date       series_id value 

  <date>     <chr>     <dbl> 

1 1946-01-01 OILPRICE   1.17 

2 1946-02-01 OILPRICE   1.17 

3 1946-03-01 OILPRICE   1.17 

> tail(x,2) 

# A tibble: 2 x 3 

  date       series_id value 

  <date>     <chr>     <dbl> 

1 2013-06-01 OILPRICE   95.8 

2 2013-07-01 OILPRICE  105. 
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In order to find data ID for a give time series, we could use the fred_series_search() function.  
library(fredr) 

term<-'gross' 

fredr_series_search_text(search_text=term,order_by="popularity",limit=10) 

The related output is shown below.  

 

16.9 UCI Machine Learning Repository 
UCI stands for University of California at Irwin. The UCI Machine Learning Repository is a collection of 

databases, domain theories, and data generators that are used by the machine learning community for the 

empirical analysis of machine learning algorithms. The archive was created as an ftp archive in 1987 by 

David Aha and fellow graduate students at UC Irvine. The related link is 

https://archive.ics.uci.edu/ml/index.php. Below is the part of the webpage.  

 

The most popular data set is called Iris. We can write the following R program to get it.  

 

The following code could be used to get the data.  

https://archive.ics.uci.edu/ml/index.php
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path<-'https://archive.ics.uci.edu/ml/machine-learning-databases/iris/' 

data<-'iris.data' 

inFile<-paste0(path,data) 

x<-read.csv(inFile,header=F) 

> head(x,2) 

   V1  V2  V3  V4          V5 

1 5.1 3.5 1.4 0.2 Iris-setosa 

2 4.9 3.0 1.4 0.2 Iris-setosa 

16.10 CENSUS DATA  
Processing Census 2020 data is a great exercise since its data is relatively big with 50 states plus Washington 

DC. The major website is https://www2.census.gov/census_2010/.  

 

For SF1, we have the link https://www2.census.gov/census_2010/04-Summary_File_1/ 

path<-'https://www2.census.gov/census_2010/04-Summary_File_1/' 

state<-'Alabama' 

file<-'al2010.sf1.zip' 

inFile<-paste0(path,state,'/',file) 

outFile<-paste0('c://temp/',file) 

download.file(inFile,outFile,mode ="wb",method = "libcurl") 

16.11 QUANDL PLATFORM 
The website of the plat form is http://quandl.com. The platform offers financial, economic, and alternative 

datasets to serve investment professionals. Fortunately, they offer some free version with limited data sets. 

To get retrieve data from the platform, we need to use an R package called ‘Quandl’. The function called 

library() could be used to upload. However before we could upload the package, we have to installed.  

install.packages(‘Quandl’) 

To get oil prices from OPEC, we have the following code.  

>library(Quandl) 

>x= Quandl("OPEC/ORB") 

dim(x) 

[1] 4536    2 

> head(x,3) 

        Date Value 

1 2020-08-03 44.02 

https://www2.census.gov/census_2010/
https://www2.census.gov/census_2010/04-Summary_File_1/
http://quandl.com/
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2 2020-07-31 43.02 

3 2020-07-30 42.99 

> tail(x,2) 

           Date Value 

4535 2003-01-03 30.83 

4536 2003-01-02 30.05 

The next example is to get GDP (National Domestic Product).  
> x= Quandl("FRED/GDP") 

> head(x,3) 

        Date    Value 

1 2020-04-01 19408.76 

2 2020-01-01 21561.14 

3 2019-10-01 21747.39 

> tail(x,2) 

          Date   Value 

293 1947-04-01 245.968 

294 1947-01-01 243.164 

In the code, FRED stands form Federal Research Economic Data,  

The Quandl R package is free. However, if a user plan to make more than 50 calls a day, he/she needs to 

create a free Quandl account and set an API key at https://www.quandl.com/sign-up. Otherwize, you will 

receive the following error message. EOD means ‘End of Day’.  
> a= Quandl("EOD/AAPL") 

Error: { "quandl_error": { "code": "QELx01", "message": "You have exceeded the 
anonymous user limit of 50 calls per day. To make more calls today, please 
register for a free Quandl account and then include your API key with your 
requests." } } 

After you can API_KEY, we can use the following code.  
library(Quandl) 

Quandl.api_key("YOUR_API_KEY_HERE") 

a= Quandl("EOD/AAPL") 

 

16.12 TORQ DATABASE 
TORQ stands for Trade, Order, Report and Quotation database which is generated by Hasbrouck. The 

database contains transactions, quotes, order processing data and audit trail data for a sample of 144 NYSE 

stocks for the three months November, 1990 through January 1991. This document covers installation, 

formatting and use of the data. The manual about the data, see Hasbrouck (1992). We can use the following 

code to download the trading data.  

> load(url("http://datayyy.com/data_R/ctTORQ.RData")) 

> head(.x) 

  SYMBOL     DATE     TIME PRICE SIZ G127 COND TSEQ EX 

https://www.quandl.com/sign-up
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1     AC 19901101 10:39:06    13 100    0      1587  N 

2     AC 19901101 10:39:36    13 100    0         0  M 

3     AC 19901101 10:39:38    13 100    0         0  M 

4     AC 19901101 10:39:41    13 100    0         0  M 

5     AC 19901101 10:41:38    13 300    0      1591  N 

6     AC 19901101 11:52:07    13 200    0      1592  N 

> dim(.x) 

[1] 728849      9 

From the above code, we know that for trading data, we have 728,849 observations. For quotation data, the 

corresponding data set is cqTORQ.RData.  

> load(url("http://datayyy.com/data_R/cqTORQ.RData")) 

> dim(.x) 

[1] 1111225      10 

> head(.x,3) 

  SYMBOL     DATE     TIME    BID    OFR BIDSIZ OFRSIZ MODE QSEQ EX 

1     AC 19901101  9:30:44 12.875 13.125     32      5   10 1586  N 

2     AC 19901101  9:30:47 12.750 13.250      1      1   12    0  M 

3     AC 19901101  9:30:51 12.750 13.250      1      1   12    0  B 

> tail(.x,3) 

        SYMBOL     DATE     TIME    BID    OFR BIDSIZ OFRSIZ MODE   QSEQ EX 

1111223    ZNT 19910131 16:08:44 12.500 12.750      1      1    3 237893  N 

1111224    ZNT 19910131 16:08:49 12.375 12.875      1      1   12      0  X 

1111225    ZNT 19910131 16:16:54 12.375 12.875      1      1    3      0  X 

To save space, we will explain those notation. If you are interested in this database, please refer to 

Hasbrouck (1992) for more detail. The original binary files plus related manual (Hasbrouck, 1992) could 

be downloaded at http://people.stern.nyu.edu/jhasbrou/Research/Working%20Papers/. 

16.13 NYSE SAMPLE TAQ DATA 
TAQ Stands for Trade and Quote and it is second-by-second or milli-second by milli-second high frequency 

data. The ftp location for those sample data sets is 

ftp://ftp.nyxdata.com/Historical%20Data%20Samples/DAILY%20TAQ/. The top part is shown below.  

 

From the above image, the sizes of some data sets are quite large. For example, for 10/7/2019, the NBBO 

(National Best Bid and Offer) is 2.7GB. Obvously, we can manually download those data sets. Alternatively, 

we can write an R program to do so.  

path<-'ftp://ftp.nyxdata.com/Historical%20Data%20Samples/DAILY%20TAQ/' 

file<-'EQY_US_ALL_ADMIN_CTS_20191007.gz' 

http://people.stern.nyu.edu/jhasbrou/Research/Working%20Papers/
ftp://ftp.nyxdata.com/Historical Data Samples/DAILY TAQ/
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inFile<-paste0(path,file) 

outFile<-paste0('c://temp/',file) 

download.file(inFile,outFile,mode ="wb",method = "libcurl") 

The result is shown in the next image.  

 

16.13 RETRIEVING MARKET INDEX DATA 
The codes are the same as retrieving individual stock data except the tickers. For example, S&P500 has a 

ticker of “^GSPC” for Yahoo!Finance. The following table lists the most widely used market indices. 

Table 16.2 Yahoo ticker symbols for several widely used market indices 
Ticker Description Category 

^DJI Dow Jones Industrial Average DJI 

^GSPC S&P500 INDEX.RTH SNP 

^NSEI S&P CNX Nify NSE 

^NYA NYSE Composite Index (New Method) NYSE 

^VIX Volatility S&P500 Chicago Board Options Exchange 

^TNX CBOE Interest Rate 10-year T-Note Chicago Board Options Exchange 

^FTSE FTSE 100 London 

^JKSE Composite Index Jakarta 

^HSI Hang Seng Index Hong Kong 

^N225 NIKKEI 225 Osaka Stock Exchange 

^STI  Straits Times Index Singapore 

Based on the above table, we can manually download the historical S&P500 data from Yahoo!Finance. 

Alternatively, an easy way it to download it using R, shown below.  

load(url(‘http://datayyy.com/data_R/sp500.RData”)) 

In addition, we could use the market return included in the Fama-French monthly data set, shown below.  

> load(url("http://datayyy.com/data_R/ff3Monthly.RData")) 

> head(.x,3) 

        DATE  MKT_RF     SMB     HML     RF 

1 1926-07-01  0.0296 -0.0230 -0.0287 0.0022 

2 1926-08-01  0.0264 -0.0140  0.0419 0.0025 

3 1926-09-01  0.0036 -0.0132  0.0001 0.0023 

The column named “MKT_RF” is the market return minus risk-free rate  

16.14 RETURN ESTIMATION 
For finance, return estimation is very important.  Below, we should how to estimate monthly returns. First, 

we download the monthly IBM data. 

x<-read.csv("http://datayyy.com/data_csv/ibmMonthly.csv") 

> head(x,2) 

        Date     Open     High      Low    Close Adj.Close   Volume 
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1 1962-01-01 7.713333 7.713333 7.003334 7.226666  0.577981  8760000 

2 1962-02-01 7.300000 7.480000 7.093333 7.160000  0.572649  5737600 

We could generate a data called p, i.e., price.  
p<-x$Adj.Close 

n<-length(p) 

n 

ret<-p[2:n]/p[1:(n-1)]-1 

head(ret) 

[1] -0.009225217 -0.007779635 -0.147817471 

[4] -0.135463285 -0.135530908  0.140749092 

Obviously, we could write an R program called return_f() .  

16.15 R DATA SETS INCLUDED IN MANY R PACKAGES 
For R programming, it is quite convenient to use R data sets which usually have an extension of .RData. 

The major reason to use R data sets is efficiency, as it is much faster to apply R data sets than other formats. 

The second reason is that the size of an R data set is much smaller than a text for CSV file. The third reason 

is that loading is quite easy, just use the load() function. For example, we could use one-line of R code to 

load the Fama-French’s monthly 3 factors.  

> load(url("http://datayyy.com/data_R/ff3Monthly.RData")) 

> head(.x,3) 

        DATE  MKT_RF     SMB     HML     RF 

1 1926-07-01  0.0296 -0.0230 -0.0287 0.0022 

2 1926-08-01  0.0264 -0.0140  0.0419 0.0025 

3 1926-09-01  0.0036 -0.0132  0.0001 0.0023 

From the above code, the data set is .x (a dot in front of x). In this book, we will use many types of R data 

sets. The following table offers some R data sets we could use in this book.  

Table 16.3 A list of RData related to finance 

Name Description Location /package 

BondsData   Economic & Financial Data  fEcofin  

CIAFactbook Economic & Financial Data Sets fEcofin  
PerformanceAnalyticsData Economic & Financial Data Sets fEcofin  
PortfolioData  Economic & Financial Data Sets fEcofin  
TimeSeriesData Economic & Financial Data Sets fEcofin  
WFEStatistics Economic & Financial Data Sets fEcofin  
 Rmetrics - Extreme Financial 

Market Data 

fExtremes  

retDIBM Daily return, Rf and market 

returns from S&P500 

http://datayyy.com/data_R/ 

prcDIBM Daily open, high, low, trading 

vol, close and adj-close 

[ibid] 

retD50 50 stocks return data [ibid] 

prc50 50 stocks, daily open, high, low, 

close, vol, adj-close 

[ibid] 

retM Monthly return data [ibid] 

euro_Dollar Euro dollar deposit rate [ibid] 

is50 50 firms Annual Income 

statements 

[ibid] 

bs50 50 firms annual Balance Sheets [ibid] 
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cf50 50 firms’ annual Cash Flow 

statements 

[ibid] 

16.16 GENERATING A VARIABLE CALLED DATE 
There are many ways to construct a date variable. In this Chapter, we discuss the best way: as.Date(). For 

other methods, please consult Chapter 36: Date.  

> x<-as.Date("1990-01-31","%Y-%m-%d") 

> x+1 

  [1] "1990-02-01" 

If the input string variable has another format, we modify our codes accordingly.   

> x<-as.Date("1990/01/31","%Y/%m/%d") 

> y<-as.Date("01/31/1990","%m/%d/%Y") 

When the input variables have a standard format, we could omit the second part.  

> as.Date("1990-01-31")+1 

   [1] "1990-02-01" 

> as.Date("1990/01/31")+2 

   [1] "1990-02-02" 

For a non-standard format, the omission of the format will cause an error. 

> x<-as.Date("1990\01\31") 

Error in charToDate(x) :  

  character string is not in a standard unambiguous format 

Below, we combine our new date variable with a closing price.  

> x<-read.table('ibm.csv',sep=',',header=T) 

> d<-data.frame(as.Date(x[,1],format="%Y%m%d"),as.real(x[,7])) 

> d<-d[order(d[,1]),]         # Sort by date (ascending) 

> ibm<-data.frame(d[,1],d[,2]) 

> colnames(ibm)<-c('date','adj_price') 

> head(x,3) 

        Date   Open   High    Low  Close  Volume Adj.Close 

1 2011-07-15 175.08 175.94 174.07 175.54 5347100    175.54 

2 2011-07-14 174.40 176.10 173.84 174.23 4613100    174.23 

3 2011-07-13 174.90 176.32 174.00 174.32 4074800    174.32 

16.17 USING MONTHLY RETURNS OR DAILY RETURNS? 
Many research topics request specific data frequencies. For example, to check the short-term impact of 

certain events, such as the resignation of a CEO or the release of quarterly financial statements, we have to 

use daily data. For other topics, however, it seems that we could apply both monthly and daily data. 

Nevertheless, many researchers prefer to use monthly data. A major reason for this is the so-called 

microstructure effect, which has a much more severe impact on the estimation of daily returns than on the 

estimation of monthly returns. Two of such microstructure effects are bid-ask bounce and non-synchronous 

trading. 

When a stock has no trading on a specific day, usually we use the average of last bid and ask as the closing 

price. For consecutive days without trading, the closing prices estimated this way would be bounced 

between bid and ask, which, in turn, will produce a negative auto-correlation for stock returns. 



17 
 

Assume both stocks A and B have trading today. To estimate today’s returns, we use closing price today 

and yesterday. Assume further that stock A is a small stock and its last trade ends at 11:30 am. Stock B is 

a heavily-traded stock whose last trade occurs close to market closing time, e.g., at 4:00 pm. This 

phenomenon is called non-synchronous trading. If we are not aware of this, we might find some superficial 

correlation. For example, when the market is volatile, we might find that we could use stock B's return to 

predict stock A’s next day return. The logic of such a superficial link stems from non-synchronous trading. 

Before stock B's trading ends late in the day, it contains the market-wide information up to 4:00 pm, while 

for stock A, its losing price contains the market information only up to the time of its last trade (in the 

morning). This explains why we could use stock B's return to predict stock A's return. 

16.18 DAILY RETURNS TO MONTHLY OR ANNUAL ONES 
This part is optional if this chapter is discussed in the first 3 weeks of a course.  

When daily returns are defined as percentage, the following formula is used.  

𝑅𝑚 = ∏ (1 + 𝑅𝑑𝑎𝑖𝑙𝑦,𝑖
𝑛
𝑖=1 ) − 1,     (1) 

where 𝑅𝑚is the monthly return, n is the number trading days within the month, 𝑅𝑑𝑎𝑖𝑙𝑦,𝑖 is the daily return 

on trading day i and , ∏ 𝑋𝑖 = 𝑋1 ∗ 𝑋2 ∗. . .∗ 𝑋𝑛−1𝑋𝑛
𝑛
𝑖=1 . If the daily returns are in a log return format, see 

Equation 3, the following formula is used instead. Obviously, Equation (5) is much simpler than Equation 

(4).The monthly log return is the summation of the daily log returns.  

𝑅𝑚 = ∑ 𝑅𝑖
𝑛
𝑖=1        (2) 

This is a very important property of log returns. Later in the book, we would use it intensively. The 

second way is to use the last trading price at the end of each month to calculate monthly returns.  

𝑅𝑚 =
𝑃𝑡−𝑃𝑡−1

𝑃𝑡−1
       (3) 

For example, for the monthly return in February, we have: 

𝑅𝐹𝑒𝑏 =
𝑃𝑙𝑎𝑠𝑡_𝑑𝑎𝑦(𝐹𝑒𝑏𝑟𝑢𝑎𝑟𝑦)−𝑃𝐿𝑎𝑠𝑡_𝑑𝑎𝑦(𝐽𝑎𝑛𝑢𝑎𝑟)

𝑃𝑙𝑎𝑠𝑡_𝑑𝑎𝑦(𝐽𝑎𝑛𝑢𝑎𝑟𝑦)
    (4) 

Again, the log return is defined below.  

𝑅𝑚 = log(
𝑃𝑡

𝑃𝑡−1
)       (5) 

The objective of the following codes is the retrieve the last day of each month.  

beg<-as.Date("2000-02-01")  

end<-as.Date("2000-05-31") 

x<-seq(beg,end,by=1)     # generate 365 calendar days 

n<-length(x) 

y<-as.Date("2000-02-01") 

j=1 

for(i in 1:(n-1)){ 

    today_month    <-format(x[i], "%m") 

    tomorrow_month <-format(x[i+1],"%m") 

    if(today_month != tomorrow_month){ 

        y[j]<-x[i] 

        j<-j+1 

    } 

} 

if(format(y[j-1],"%m") !=format(x[n],"%m")) 

   y[j]<-x[n] 
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The output is shown below.  

>y 

[1] "2000-02-29" "2000-03-31" "2000-04-30" "2000-05-31" 

A simpler version is shown below.  

x<-seq(as.Date("2000-02-01"),as.Date("2000-05-31"),"days") 

n<-length(x) 

y<-subset(x,format(x[1:(n-1)],"%m")!=format(x[2:n],"%m")) 

n2<-length(y) 

if(format(y[n2],"%m") !=format(x[n],"%m")) 

y[n2+1]<-x[n] 

We could define a function called month_(), see below.  

month_<-function(x)  as.integer(format(x,"%m")) 

x<-seq(as.Date("2000-02-01"),as.Date("2000-05-31"),by=1) 

n<-length(x) 

y<-subset(x,month(x[1:(n-1)])!=month_(x[2:n])) 

n2<-length(y) 

if(format(y[n2],"%m") !=format(x[n],"%m")) 

y[n2+1]<-x[n] 

Converting log daily returns to monthly returns is easier than converting percentage daily returns to monthly 

returns. 

16.19 Data Grabbing functions from various R packages 
This part is optional if this chapter is discussed in the first 3 weeks of a course.  

This part is optional part. In this chapter, we haven’t discussed how to use various functions included in 

many R packages for the following reasons. First, we have covered enough information already, and any 

more would be too much. Second, we need some basic knowledge about R packages which will be 

discussed in Chapter 41: Introduction to R Packages. 

Table 16.4: functions could be used to retrieve publicly available data 
Package Function Description 

fI
m

p
o

rt
 

fredSeriess Import Market Data from the Fred 

oandaSeries Import FX Market Data from OANDA 

yahooSeries Import data from chart.yahoo.com.  

providerListings Provider Listing of symbols and descriptions 

yahooBriefing Import Briefings fromYahoo 

yahooKeystats Import Key Statistics Data from Yahoo 

Q
u

a
n

tm
o

d
 

getDividends Load Financial Dividend Data 

getFX Download Exchange Rates 

getFinancials Download and View Financial Statements 

getMetals Download Daily Metals Prices 

getOptionChain Download Option Chains 

getQuote Download Current Stock Quote 

getSplits Load Financial Split Data 

getSymbols Load and Manage Data from Multiple Sources 

getSymbols.FRED Download Federal Reserve Economic Data -FRED(R) 

getSymbols.MySQL Retrieve Data from MySQL Database 

getSymbols.SQLite Retrieve Data from SQLite Database 

getSymbols.csv Load Data from csv File 

getSymbols.google Download OHLC Data From Google Finance 

getSymbols.oanda Download Currency and Metals Data from Oanda.com 
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getSymbols.rda Load Data from R Binary File 

getSymbols.yahoo Download OHLC Data From Yahoo Finance 

XML readHTMLTable            Read data from one or more HTML tables 

 

SUMMARY 
In this paper, we have discussed many very useful sources of public data, or Open-Data. Those wonderful 

open-source include SEC filings, Yahoo!Finance, Google Finance, Prof. French’s Data Library, Federal 

Reserve Data Library, Census Data and UCI (University of California at Irwin) Machine Learning 

Repository.  

In the next chapter, Chapter 17, Finance review, several decision Rules, we will make a quick review of 

many basic concepts in terms of finance, such as time value of money, present value formula for one future 

cash and for annuity. In addition, we will explain several investments rules: the NPV (Net Present Value), 

IRR (Internal Rate of Return), Payback Period and their related rules. In particular, we will explain how to 

estimate multiple IRR why the NPV Rule dominates the IRR rule.  
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Appendix A: Getting an API Key for FRED 

Our intention is to write R programs to retrieve data from FRED (Federal Reserve Economic Data Library) 

efficiently.  

Step 1: Register an account with FRED at https://research.stlouisfed.org/ 

Step 2: Request a API Key at https://research.stlouisfed.org/docs/api/api_key.html, shown below.  

http://sboysel.github.io/fredr/articles/fredr.html
https://www.census.gov/data/developers/data-sets/decennial-census.html
http://www.federalreserve.gov/releases/h15/data.htm
https://www.rdocumentation.org/packages/fredr/versions/1.0.0
https://research.stlouisfed.org/docs/api/api_key.html
http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
http://www.google.com/finance
http://people.stern.nyu.edu/jhasbrou/Research/Working%20Papers/TORQDOC3.PDF
http://www.marketwatch.com/
https://www.nyse.com/market-data/historical/daily-taq
ftp://ftp.nyxdata.com/
https://cran.r-project.org/web/packages/quantmod/quantmod.pdf
https://docs.quandl.com/docs/data-organization
https://www.quandl.com/
https://docs.quandl.com/
https://www.quandl.com/tools/r
http://people.stern.nyu.edu/jhasbrou/Research/Working%20Papers/
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https://research.stlouisfed.org/
https://research.stlouisfed.org/docs/api/api_key.html
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Step 3: Install an R package called fredr by using one of the following two methods.  

install.packages("fredr") 

# or 

install.packages("devtools") 

library(devtools) 

devtools::install_github("sboysel/fredr") 

Write programs to retrieve data. For more detail see Boysel (2020). Boysel,Sam, 2020, Getting started 

with fredr, http://sboysel.github.io/fredr/articles/fredr.html 

Appendix B Supporting materials for chapter 16 

Typing .c16, we could see the following menu 

 

  

http://sboysel.github.io/fredr/articles/fredr.html
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Appendix C: Dumping Big Data 

Below is the related one-line R code.  

source("http://datayyy.com/dump.txt") 

After hitting the enter key, we could see the following menu.  

 

EXERCISES 

16.1 From where we could get daily stock price data? 

16.2 How to download historical daily data by writing an R program 

16.3 Could we download returns data directly? 

16.4 Could we download returns data directly? 

16.5 Manually download monthly and daily price data for CitiGroup.  

16.6 Converting daily price data for the CitiGroup to daily returns.  

16.7 Converting monthly price to monthly returns and convert daily returns to monthly returns. Are they 

the same? 

16.8 What are advantages and disadvantages of using public stock data vs. private stock data, e.g., from 

some financial databases? 

16.9 Finding the annual cost of subscribing Compustat, related to accounting information and CRSP, related 

to trading data.  

 16.10 Downloading IBM monthly data from Yahoo finance, estimate its standard deviation, Sharpe ratio 

from January 2000 to December 2004.  

16.11 What is the annual beta for IBM, DELL and MSFT from 2001 to 2010? 

16.12 What is the correlation between IBM and DELL from 2006 to 2010? 

16.13 Estimating the mean weekday returns for IBM. Do you observe a weekday effect? 

16.14 Does the volatility declined over the years? For example, you could select IBM, DELL and MSFT to 

investigate this hypothesis. 

16.15 What is the correlation between S&P500 and DJI (Dow Jones Industrial average)? 

 Note: S&P500 Index ticker in Yahoo Finance is “^GSPC” and for DJI is “^DJI”. 
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16.16 How to download data for n given tickers? 

16.17 Writing an R program to input n tickers from an input file  

16.18 Explaining  “if don’t sort data, the following codes should be used to calculate returns.” 

> ibm<-data.frame(d[1:(n-1),1],d[1:(n-1),2], 

(d[1:(n-1),2]-d[2:n,2])/d[2:n,2]) 

16.19 What is the correlation coefficient between US stock market (S&P500) and Hong Kong market (Hang 

Seng Index)? 

16.20 Is it true that Singaporean equity market is more strongly correlated with Japanese equity market than 

with American equity market? 

16.21* How to download daily price data for 50 stocks and save to just one text file? 

16.22* If your input file of tickers include invalid tickers, write an R program to skip them. 

IBM 

DELL 

ZZZ 

C 

16.23 Download the monthly Fama-French 5 factor time series and generate an R set called 

ff5Monthly.RData. Since there are two types of input files (TXT and CSV), modify your programs 

accordingly.   

 

 
16.24 From Prof. French’s Data Library, how many zip files you can download? 

16.25 Write a simple R function to download one or two states data for SF2 (Census 2010). The website 

is  https://www2.census.gov/census_2010/05-Summary_File_2/ 

16.26 Write R programs to download the top 10 data sets (in terms of usages) from UCL website at 

https://archive.ics.uci.edu/ml/index.php 

 

 

 

© by Yuxing Yan, pyan@geneseo.edu, 8/2/2020. 

 

https://www2.census.gov/census_2010/05-Summary_File_2/
https://archive.ics.uci.edu/ml/index.php
mailto:pyan@geneseo.edu

