


Economic Data (FRED) of Federal Reserve Bank of St. Louis. The package is quantmod by
Jeffry A. Ryan. It is highly recommended that one installs it. Another useful package for
financial data is quandl. The basic version of quandl is also free.

Once installed, the quantmod package allows users, with Internet connection, to use tick
symbols to access daily stock data from Yahoo and Google Finance and to use series name
to access thousands of economic and financial time series from FRED. The command is
getSymbols. The package also has some nice functions, e.g., obtaining time series plots of
closing price and trading volume. The command is chartSeries. The default option of
these two commands is sufficient for basic analysis of financial time series. One can use
subcommands to further enhance the capabilities of the package such as specifying the time
span of interest in getSymbols. Interested readers may consult the document associated
with the package for description of the commands available. Here we provide a simple
demonstration. Figure 1 shows the time plots of daily closing price and trading volume
of Apple stock from January 3, 2008 to January 28, 2015. The plot also shows the price
and volume of the last observation. The subcommand theme=‘‘white’’ of chartSeries is
used to set the background of the time plot. The default is black. Figure 2 shows the time
plot of monthly U.S. unemployment rates from January 1948 to November 2011. Figure 3
shows the time plot of daily interest rate of 10-year treasures notes from January 3, 2007 to
December 2, 2011. These are the interest rates from the Chicago Board Options Exchange
(CBOE) obtained from Yahoo Finance. Since there is no volume, the subcommand TA=NULL

is used to omit the time plot of volume in chartSeries. The commands head and tail

show, respectively, the first and the last six rows of the data.

R Demonstration with quantmod package
Output edited. > denotes R prompt and explanation starts with %.

> library(quantmod) % You may use the command "require(quantmod)" too.

> getSymbols("AAPL",from="2008-01-03",to="2015-01-28") % Use default: from Yahoo

[1] "AAPL"

> dim(AAPL) % See the size of the loaded data set

[1] 1780 6

> head(AAPL) % The first 6 row of data

AAPL.Open AAPL.High AAPL.Low AAPL.Close AAPL.Volume AAPL.Adjusted

2008-01-03 195.41 197.39 192.69 194.93 210516600 26.37

2008-01-04 191.45 193.00 178.89 180.05 363958000 24.36

2008-01-07 181.25 183.60 170.23 177.64 518048300 24.03

2008-01-08 180.14 182.46 170.80 171.25 380954000 23.17

2008-01-09 171.30 179.50 168.30 179.40 453470500 24.27

2008-01-10 177.58 181.00 175.41 178.02 370743800 24.08

> tail(AAPL) % The last 6 row of data

AAPL.Open AAPL.High AAPL.Low AAPL.Close AAPL.Volume AAPL.Adjusted

2015-01-21 108.95 111.06 108.27 109.55 48575900 109.55

2015-01-22 110.26 112.47 109.72 112.40 53796400 112.40

2015-01-23 112.30 113.75 111.53 112.98 46464800 112.98

2015-01-26 113.74 114.36 112.80 113.10 55615000 113.10
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2015-01-27 112.42 112.48 109.03 109.14 95568700 109.14

2015-01-28 117.63 118.12 115.31 115.31 145448000 115.31

> chartSeries(AAPL,theme="white") % Obtain time plot of

closing price and trading volume

> getSymbols("UNRATE",src="FRED") % Load monthly unemployment rate

from FRED (Federal Reserve Bank)

[1] "UNRATE"

> dim(UNRATE)

[1] 804 1

> chartSeries(UNRATE,theme="white")

> head(UNRATE)

UNRATE

1948-01-01 3.4

1948-02-01 3.8

1948-03-01 4.0

1948-04-01 3.9

1948-05-01 3.5

1948-06-01 3.6

> tail(UNRATE)

UNRATE

2014-07-01 6.2

2014-08-01 6.1

2014-09-01 5.9

2014-10-01 5.7

2014-11-01 5.8

2014-12-01 5.6

> getSymbols("INTC",src="google") %% Use Google finance

[1] "INTC"

> dim(INTC) %% Default time span: Jan. 03, 2007 to last day available.

[1] 2032 5

> head(INTC)

INTC.Open INTC.High INTC.Low INTC.Close INTC.Volume

2007-01-03 20.45 20.88 20.14 20.35 69803965

2007-01-04 20.63 21.33 20.56 21.17 89514297

2007-01-05 21.09 21.15 20.76 21.10 64596375

2007-01-08 21.25 21.34 20.95 21.01 52844607

2007-01-09 21.18 21.21 20.86 21.03 54414980

2007-01-10 21.09 21.62 21.03 21.52 76369883

> tail(INTC)

INTC.Open INTC.High INTC.Low INTC.Close INTC.Volume

2015-01-22 36.56 37.00 36.14 36.91 31809899

2015-01-23 36.96 37.03 36.38 36.44 27427055

2015-01-26 36.18 36.30 35.57 35.80 30906818

2015-01-27 34.40 34.72 33.55 34.18 58456203

2015-01-28 34.47 34.70 33.72 33.78 34929097

3



100

200

300

400

500

600

700

AAPL [2008−01−03/2015−01−28]

Last 115.31

Volume (millions):
145,448,000

0

200

400

600

800

Jan 03 2008 Jul 01 2009 Jan 03 2011 Jul 02 2012 Jan 02 2014

Figure 1: Time plots of daily closing price and trading volume of Apple stock from January
3, 2008 to January 28, 2015.

2015-01-29 33.84 34.28 33.46 34.21 28890909

> getSymbols("^TNX")

[1] "TNX"

> head(TNX)

TNX.Open TNX.High TNX.Low TNX.Close TNX.Volume TNX.Adjusted

2007-01-03 4.66 4.69 4.64 4.66 0 4.66

2007-01-04 4.66 4.66 4.60 4.62 0 4.62

2007-01-05 4.59 4.70 4.58 4.65 0 4.65

2007-01-08 4.67 4.68 4.65 4.66 0 4.66

2007-01-09 4.66 4.67 4.64 4.66 0 4.66

2007-01-10 4.67 4.70 4.66 4.68 0 4.68

> tail(TNX)

TNX.Open TNX.High TNX.Low TNX.Close TNX.Volume TNX.Adjusted

2015-01-21 1.80 1.86 1.77 1.85 0 1.85

2015-01-22 1.94 1.95 1.81 1.90 0 1.90

2015-01-23 1.82 1.85 1.80 1.82 0 1.82

2015-01-26 1.80 1.84 1.80 1.83 0 1.83

2015-01-27 1.79 1.83 1.75 1.83 0 1.83

2015-01-28 1.82 1.83 1.72 1.72 0 1.72

> chartSeries(TNX,theme="white",TA=NULL) % Obtain time plot without trading volume

Remark: The Quantmod package updates financial data daily. The default option of
getSymbols is to download data to the most recent one available.
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Figure 2: Time plot of U.S. monthly unemployment rates from January 1948 to December
2014.
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Figure 3: Time plot of Chicago Board Options Exchange interest rates of 10-year treasury
note from January 3, 2007 to January 28, 2015.
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Figure 4: Time plot of daily log returns of Apple stock from January 4, 2008 to January 28,
2015.

1 1/2/2004 17.96 18.68 17.54 18.22

2 1/5/2004 18.45 18.49 17.44 17.49

....

6 1/9/2004 16.15 16.88 15.57 16.75

1 Examples of Financial Data

In this section, we examine some of the return series in finance. Figure ?? shows the time
plot of daily log returns of Apple stock from January 4, 2007 to January 28, 2015. As
defined before, daily log returns are simply the change series of log prices. In R, a change
series can easily be obtained by taking the difference of the log prices. Specifically, rt =
ln(P1)−ln(Pt−1), where Pt is the stock price at time t. Note that in the demonstration, I used
adjusted daily price to compute log returns because adjusted price takes into consideration
the stock splits, if any, during the sample period. From the plot, we see that (a) there
exist some large outlying observations and (b) the returns were volatile in certain periods,
but stable in others. The latter characteristic is referred to as volatility clustering in asset
returns. The former, on the other hand, are indicative that the returns have heavy tails.
Figure ?? shows the time plot of daily changes in yield-to-maturity (YTM) of the 10-year
Treasury notes also from January 4, 2008 to January 28, 2015. The changes in YTM exhibit
similar characteristics as those of daily returns of Apple stock. Figure 6 provides the time
plot of daily log returns of the Dollar-Euro exchange rate. Again, the log returns of exchange
rates have the same features as those of the daily log returns of stock. The daily Dollar-Euro
exchange rate is given in Figure 7. The exchange rates are downloaded from the database
FRED.
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Figure 5: Time plot of daily changes in the yield to maturity for the U.S. 10-year Treasury
notes from January 4, 2007 to January 28, 2015.
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Figure 6: Time plot of daily log returns of the Dollar-Euro exchange rates from January 5,
1999 to January 23, 2015. The rate is dollars per Euro.
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Figure 7: Time plot of daily Dollar-Euro exchange rates from January 4, 1999 to January
23, 2015. The rate is dollars per Euro.

R Demonstration

> require(quantmod)

> getSymbols("AAPL",from="2008-01-03",to="2015-01-28") %Specify period

[1] "AAPL"

> AAPL.rtn=diff(log(AAPL$AAPL.Adjusted)) % Compute log returns

> chartSeries(AAPL.rtn,theme="white")

> getSymbols("^TNX",from="2007-01-03",to="2015-01-28")

[1] "TNX"

> TNX.rtn=diff(TNX$TNX.Adjusted) % Compute changes

> chartSeries(TNX.rtn,theme="white")

> getSymbols("DEXUSEU",src="FRED") %Obtain exchange rates from FRED

[1] "DEXUSEU"

> head(DEXUSEU)

DEXUSEU

1999-01-04 1.1812

1999-01-05 1.1760

....

1999-01-11 1.1534

> tail(DEXUSEU)

DEXUSEU

2011-12-09 1.3368

....

2011-12-16 1.3025

> USEU.rtn=diff(log(DEXUSEU$DEXUSEU))

> chartSeries(DEXUSEU,theme="white")

9



> chartSeries(USEU.rtn,theme="white")
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