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Chapter 109 

Exporting Data to R 

Introduction 
The free R programming language gives access to a core set of statistical and graphical tools, as well as 
many thousands of user-created packages. These capabilities grow in number by the hundreds or even the 
thousands each year. While the capabilities are immense, there is a learning curve for its use. One step that 
is difficult for many new users of R is importing the data and appropriately referencing the columns.  

The ‘Exporting Data to R’ procedure is used to  

1. Generate a data file from an NCSS data table that can be read by R.  

2. Provide the R code to import the file and ready the columns for immediate use. 

Once the data is read into R, the user can employ the desired R tools from the various R libraries. 

List of Examples 
The following examples of exporting data from NCSS and analyzing it in R are given at the end of this 
chapter: 

1. Exporting and Reading in Data 

2. Running Some Basic Functions in R 

3. Cochran-Armitage Trend Test (Exact) 

4. Quade Test for Unreplicated Complete Block Designs 

5. Interrupted Time Series Analysis 

6. Generalized Estimating Equations 

7. Little’s Missing Completely at Random Test 

8. Viewing Data on Maps 

9. Multivariate Adaptive Regression Splines 

10. Factor Analysis with Oblique Rotation 

11. Hierarchical Clustering using Squared Euclidean Distance 

12. Rolling Correlation 

13. Classification and Regression Trees 

14. Meta-Analysis of One Proportion 

15. Exporting Data from R 
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Procedure Details  
The tools and output from running the ‘Exporting Data to R’ procedure are described in the following 
sections. 

Generating a CSV File 
The NCSS ‘Exporting Data to R’ tool first creates a .CSV file from your NCSS data table. The filename is 
chosen by the user, as well as the file path. The file can consist of all the NCSS column names and data, or a 
subset of the columns and rows. When selecting a subset of rows, the user can either enter a list or range of 
rows to export (e.g., “1-10, 15, 20-25” or “1-20”), or, if there is an active filter, the user can choose to export 
only those rows that pass the filter. 

R Code to Read in the CSV File 
Two of the output options of the NCSS ‘Exporting Data to R’ tool give the R code that is needed to read the 
CSV data table into R. After the ‘Exporting Data to R’ procedure is run to create the CSV file, the code from 
the NCSS output can be copied and pasted into R. When the code is pasted into R, a ‘data frame’ is 
generated in R and the columns/variables are ready to be used. 

R Code Functions for Examining the Imported Data Frame 
In addition to generating the CSV file and providing the code to import it into R, the ‘Exporting Data to R’ 
procedure also gives a variety of ready-to-use commands to describe or summarize the imported data 
frame. These lines of code can be used independently of each other. One purpose of these functions is to 
allow you to verify that the data has been imported as expected. Another purpose is to allow you to view the 
available columns and their contents. 
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R Startup Basics 
Many books, articles, training videos, and classes are available for learning to use R. The following sections 
are intended only to provide a brief background of how to initially run R. 

Obtaining the R Program 
The R program can be downloaded from one of the Comprehensive R Archive Network (CRAN) Mirrors at: 

https://cran.r-project.org/mirrors.html 

 

You can select any of the country mirror sites, but it may be preferrable to choose one that is nearer to your 
location. 
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Clicking on one of the mirror site links gives: 

 

In the top box, you can select the download corresponding to your operating system. Then follow the 
installation instructions. 
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The R Interface (Console) 
Although there are several interface programs that can be used as a front end for R, the typical use is 
through the command-line interpreter. When the R program is opened, it will appear as: 
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R Packages 
Packages are collections of data, code, functions, tests, and documentation. R comes with a standard set of 
packages. Thousands of additional packages, developed by the R community, can be downloaded, installed, 
and used in R.  

To view a current list of available packages (with brief descriptions), you can go to the same site that was 
used to initially download R, namely, 

https://cran.r-project.org/mirrors.html 

When a mirror is selected, the same screen appears (shown previously in the Obtaining the R Program 
section) as was used to download R. In this case, to see the list of all packages, choose ‘Packages’ on the left, 
or at the bottom of the middle box. The following will be shown: 
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The packages can be viewed by clicking on one of the two links at the top, sorting by date or by name. The 
scrollable table of packages sorted by name is shown here: 
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Obtaining a Non-Core Package 

There are various ways to install packages in R. Perhaps the most straight-forward is using the 
‘install.packages()’ function. When this function is entered, the user is first asked to choose a mirror 
(repository location). It is generally recommended that one chooses a nearby location. 
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After pressing OK, a list of all available packages (many thousands) will be shown. 

 

 

  

http://www.ncss.com/


NCSS Statistical Software NCSS.com 

Exporting Data to R 

109-10 
 © NCSS, LLC. All Rights Reserved. 
 

Scroll to the desired package, click on the package name, and press OK. 

 

The package will proceed to download and unpack (install). Once the package has been downloaded, it will 
stay on the computer forever [unless it is removed using remove.packages(“package name”)]. 
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If the package name is already known, an alternative is to use the function install.packages(“package name”). 
However, the double quotes in this specification must be the double quotes that R recognizes. 

Using a Non-Core Package 

To use the package in a session of R, use the library(package name) command. 

 

All the libraries will disappear each time an R session is ended. The library(package name) function will need 
to be called each time a new session of R is started, if the functions of the package are to be used in that 
session. 
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Package Descriptions and Help 

In the R program, the ‘search()’ command can be used to view the currently loaded packages in the current 
session of R. The ‘packageDescription(“package”)’ function can be used to get a description of any of the 
currently-loaded packages. 

 

The help documentation for each package is accessed using the help(package = package name) command.  
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The documentation information is opened in your web browser: 
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Clicking on an individual function gives the R documentation for that function: 
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Example 1 – Exporting and Reading in Data 
This section presents an example of exporting an NCSS dataset to a .CSV file, and then reading the .CSV file 
into R. The newly imported data table is examined using some R functions that are output in NCSS. 

Setup 
To run this example, complete the following steps: 

1 Open the Resale example dataset 
• From the File menu of the NCSS Data window, select Open Example Data. 
• Select Resale and click OK. 

2 Specify the Exporting Data to R procedure options 
• Find and open the Exporting Data to R procedure using the menus or the Procedure Navigator.  
• The settings for this example are listed below and are stored in the Example 1 settings file. To load 

these settings to the procedure window, click Open Example Settings File in the Help Center or File 
menu. 

 
Export Tab 
 _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

Rows to Export ................................................ Export All Rows 
Columns to Export ........................................... Export All Columns 
Path and Name ................................................ C:\R Data\Resale.CSV (The ‘R Data’ folder will need  
 to be created, if it is not already.) 
R Code - Without Notes ................................... Checked 
R Code - With Notes ........................................ Checked 
R Code - Summary Functions.......................... Checked 
 

3 Run the procedure 
• Click the Run button to perform the calculations and generate the output. 

Summary 
This section lets the user know the name and path of the file that was created. 

 
Summary 
───────────────────────────────────────────────────────────────────────── 
A CSV file was created from the NCSS data sheet and was stored at C:\R Data\Resale.CSV 
───────────────────────────────────────────────────────────────────────── 
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R Code for Reading in the CSV Data File (No Notes) 
 
R Code for Reading in the CSV Data File (No Notes) 
───────────────────────────────────────────────────────────────────────── 
Resale_DataFrame<-read.csv("C:\\R Data\\Resale.CSV") 
attach(Resale_DataFrame) 
───────────────────────────────────────────────────────────────────────── 
 

These two lines of R code are sufficient to read in the newly created Resale.CSV file and make the columns 
ready for use by their individual names. These lines can be copied and pasted into the R Console. 

R Code for Reading in the CSV Data File (With Notes) 
 
R Code for Reading in the CSV Data File (With Notes) 
───────────────────────────────────────────────────────────────────────── 
############# Code to Read in the CSV Data File and Make it Ready for Use ############## 
### Note: Any line that begins with # is ignored by R. 
 
### Read in the Resale.CSV file as a new data frame named Resale_DataFrame 
Resale_DataFrame<-read.csv("C:\\R Data\\Resale.CSV") 
 
### Tell R to allow the user to reference the column names without having to 
### reference the data frame with every column name 
### Note: Make sure that the column names are not already in use 
attach(Resale_DataFrame) 
 
############################################################################### 
───────────────────────────────────────────────────────────────────────── 
 

These lines of R code produce the same exact result as the two lines of code of the previous section. The 
entire section may be copied and pasted into the R Console. All lines that begin with ‘#’ are ignored by R. 
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R Code for Examining the Data Frame 
 
R Code for Examining the Data Frame 
───────────────────────────────────────────────────────────────────────── 
################### Functions to Review the Data Frame ######################## 
### These functions are not required. They are for information purposes only. 
### Each of these functions can be used independently. 
 
### Give a high-level summary of each column 
summary(Resale_DataFrame) 
 
### List the column names 
colnames(Resale_DataFrame) 
 
### List the first 5 rows of each column 
head(Resale_DataFrame, n = 5) 
 
### List the last 5 rows of each column 
tail(Resale_DataFrame, n = 5) 
 
### List all the data in a separate viewing table (View must have a capital V) 
View(Resale_DataFrame) 
 
### List all the data, using the R Console 
Resale_DataFrame 
 
### Examine the dimensions of the data frame 
dim(Resale_DataFrame) 
 
### Examine the column structure 
str(Resale_DataFrame) 
 
############################################################################### 
───────────────────────────────────────────────────────────────────────── 
 

Any or all of these lines of R code may be copied and pasted into the R Console to generate the 
corresponding summary or description. Any lines that begin with ‘#’ are ignored by R. 
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Creating the Data Frame in R 
The dataset is read into R by copying and pasting either of the first two code sections of the NCSS output. 
The second section is copied and pasted in this example. 
 

     
 

The Resale_DataFrame data frame has now been created and contains the Resale.CSV data. The ‘attach’ 
command allows the use of the columns by their previous column names.  
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Listing the Column Names 
The ‘colnames’ function can be copied and pasted into R to view the column names. 
 

     
 

Several other functions can be used to examine the details of the Resale_DataFrame data frame.  
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Viewing the Data Table in an R Table 
The ‘View’ function can be copied and pasted into R to give a table for viewing the data. 
 

     
 

This table can be used only for viewing the data. It cannot be used to edit the data or perform other 
functions.  
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Example 2 – Running Some Basic Functions in R 
Once the Resale data has been imported into R and set up as a data frame, individual R functions may be 
used to analyze or visualize the data. 

Setup 
To run this example, complete the following steps: 

1 Export and Read in the data using the steps of Example 1. 

2 Type, or copy and paste, one section at a time, the following R commands, that are included with 
the base functions of R. 

 
### Example: Mean of Price 
mean(Price) 
 
 ### Example: Simple Linear Regression 
 lmfit <- lm(Price ~ TotalSqft) 
 summary(lmfit) 
 plot(lmfit) 
 
  ### Example: Simple Scatter Plot 
  plot(TotalSqft, Price) 
 

R Output – Mean of Price 
 

     
 

The mean of the Price column is given. 
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R Output – Simple Linear Regression 
 

     
 

The plots are viewed one by one by pressing the Enter key. 
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R Output – Simple Scatter Plot 
 

     
 

There are many, many options that could be used to adjust the appearance of the plot in R, but that is 
outside the scope of this example. 
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Example 3 – Cochran-Armitage Trend Test (Exact) 
The Contingency Tables procedure in NCSS has three available Cochran-Armitage Trend tests, but it does 
not offer the exact Cochran-Armitage Trend test. This example shows the process by which an R package 
can be used to obtain the p-value for the exact test.  

The format of the data needed for running the trend test in NCSS is (see Armitage example data): 
 

 

 
 
 
 
 
 
 
 
The format needed (for the same values) in the R package is (see Armitage Total example data): 
 

 

 

 

Setup 
To run this example, complete the following steps: 

1 Open the Armitage Total example dataset 
• From the File menu of the NCSS Data window, select Open Example Data. 
• Select Armitage Total and click OK. 

2 Specify the Exporting Data to R procedure options 
• Find and open the Exporting Data to R procedure using the menus or the Procedure Navigator.  
• The settings for this example are listed below and are stored in the Example 3 settings file. To load 

these settings to the procedure window, click Open Example Settings File in the Help Center or File 
menu. 

 
Export Tab 
 _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

Rows to Export ................................................ Export All Rows 
Columns to Export ........................................... Export All Columns 
Path and Name ................................................ C:\R Data\ArmitageTotal.CSV (The “R Data” folder  
 will need to be created if it is not already.) 
R Code - Without Notes ................................... Checked 
R Code - With Notes ........................................ Checked 
R Code - Summary Functions.......................... Checked 
 

Rating Category Count 
1 Carriers 19 
2 Carriers 29 
3 Carriers 24 
1 Non-carriers 497 
2 Non-carriers 560 
3 Non-carriers 269 

 

Rating Cases Total 
1 19 516 
2 29 589 
3 24 293 
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3 Run the procedure 
• Click the Run button to perform the calculations and generate the output. 

R Code for Reading in the CSV Data File (No Notes) 
 
R Code for Reading in the CSV Data File (No Notes) 
───────────────────────────────────────────────────────────────────────── 
ArmitageTotal_DataFrame<-read.csv("C:\\R Data\\ArmitageTotal.CSV") 
attach(ArmitageTotal_DataFrame) 
───────────────────────────────────────────────────────────────────────── 
 

These two lines of R code are sufficient to read in the newly created ArmitageTotal.CSV file and make the 
columns ready for use by their individual names. These lines can be copied and pasted into the R Console. 
 

     
 

R Code for performing the Exact Cochran-Armitage Trend Test 
 
### Install the CATTexact package 
### If the CATTexact package has been installed previously, this line may be skipped 
install.packages("CATTexact") 
 
### Load the CATTexact package 
library(CATTexact) 
 
### Run the catt_exact function of the CATTexact package 
catt_exact(Rating,Total,Cases) 
 

  

http://www.ncss.com/


NCSS Statistical Software NCSS.com 

Exporting Data to R 

109-26 
 © NCSS, LLC. All Rights Reserved. 
 

These lines of R code may be copied and pasted into the R Console to achieve the following result: 
 

 
 

The test statistic value of -2.68193 matches that given by the NCSS Contingency Tables procedure example 
exactly. The asymptotic p-value also matches the NCSS example value. The exact p-value, which is not 
available in NCSS, is shown to be 0.004910954. 
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Example 4 – Quade Test for Unreplicated Complete Block 
Designs 
The Quade test is a non-parametric rank test for analyzing unreplicated complete block designs where the 
response is not normal. The Quade test is not currently available in the NCSS procedures. This example 
shows the process of exporting the data from NCSS, reading the data into R, and performing the Quade test 
in R. 

Suppose four different X-ray machines are compared for easy-of-use. Thirty-eight (38) technicians are asked 
to rate each of the four machines on a 10-point Likert scale. The result of the ratings is given in the XRay 
dataset. 

Setup 
To run this example, complete the following steps: 

1 Open the XRay example dataset 
• From the File menu of the NCSS Data window, select Open Example Data. 
• Select XRay and click OK. 

2 Specify the Exporting Data to R procedure options 
• Find and open the Exporting Data to R procedure using the menus or the Procedure Navigator.  
• The settings for this example are listed below and are stored in the Example 4 settings file. To load 

these settings to the procedure window, click Open Example Settings File in the Help Center or File 
menu. 

 
Export Tab 
 _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

Rows to Export ................................................ Export All Rows 
Columns to Export ........................................... Export All Columns 
Path and Name ................................................ C:\R Data\XRay.CSV (The “R Data” folder will need 
 to be created if it is not already.) 
R Code - Without Notes ................................... Checked 
R Code - With Notes ........................................ Checked 
R Code - Summary Functions.......................... Checked 
 

3 Run the procedure 
• Click the Run button to perform the calculations and generate the output. 
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R Code for Reading in the CSV Data File (No Notes) 
 
R Code for Reading in the CSV Data File (No Notes) 
───────────────────────────────────────────────────────────────────────── 
XRay_DataFrame<-read.csv("C:\\R Data\\XRay.CSV") 
attach(XRay_DataFrame) 
───────────────────────────────────────────────────────────────────────── 
 

These two lines of R code are sufficient to read in the newly created XRay.CSV file and make the columns 
ready for use by their individual names. These lines can be copied and pasted into the R Console. 
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R Code for Performing the Quade Test 
 
### Install the FSA package 
### If the FSA package has been installed previously, this line may be skipped 
install.packages("FSA") 
 
### Load the FSA package 
library(FSA) 
 
### Run the quade.test function of the FSA package 
quade.test(Score ~ Machine | Tech) 
 

These lines of R code may be copied and pasted into the R Console to achieve the following result: 
 

 
 

The p-value of 0.001215 indicates evidence of a difference in ease-of-use among the four machines. 
Additional functions, such as pairwise.wilcox.test() or posthoc.quade.test() (PMCMR package) might be used 
to make follow-up pairwise comparisons. 
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Example 5 – Interrupted Time Series Analysis 
Interrupted time series analysis is a method for modeling time series data when an event or intervention 
occurs during the course of the time series. Interrupted time series analysis is not currently available in the 
NCSS procedures. This example shows the process of exporting the data from NCSS, reading the data into 
R, and performing the interrupted time series analysis in R. 

Suppose researchers wish to determine the effect of adding a specific drug to the treatment regimen for an 
epidemic disease. The daily success rate of the treatment was followed for one year. The drug was added to 
the treatment regimen on day 198. 

A simple scatter plot of the success rate versus the day (generated using the NCSS Scatter Plots procedure) 
is shown here: 

 

 

There appears to be a transition point just before day 200 at which there is an upward change in the 
trajectory of the success rate of the treatment. 
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Setup 
To run this example, complete the following steps: 

1 Open the Treatment Success example dataset 
• From the File menu of the NCSS Data window, select Open Example Data. 
• Select Treatment Success and click OK. 

2 Specify the Exporting Data to R procedure options 
• Find and open the Exporting Data to R procedure using the menus or the Procedure Navigator.  
• The settings for this example are listed below and are stored in the Example 5 settings file. To load 

these settings to the procedure window, click Open Example Settings File in the Help Center or File 
menu. 

 
Export Tab 
 _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

Rows to Export ................................................ Export All Rows 
Columns to Export ........................................... Export All Columns 
Path and Name ................................................ C:\R Data\TreatmentSuccess.CSV (The “R Data”  
 folder will need to be created if it is not already.) 
R Code - Without Notes ................................... Checked 
R Code - With Notes ........................................ Checked 
R Code - Summary Functions.......................... Checked 
 

3 Run the procedure 
• Click the Run button to perform the calculations and generate the output. 

R Code for Reading in the CSV Data File (No Notes) 
 
R Code for Reading in the CSV Data File (No Notes) 
───────────────────────────────────────────────────────────────────────── 
TreatmentSuccess_DataFrame<-read.csv("C:\\R Data\\TreatmentSuccess.CSV") 
attach(TreatmentSuccess_DataFrame) 
───────────────────────────────────────────────────────────────────────── 
 

These two lines of R code are sufficient to read in the newly created TreatmentSuccess.CSV file and make 
the columns ready for use by their individual names. These lines can be copied and pasted into the R 
Console. 
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R Code for Visualizing the Interrupted Time Series 
 
### Begin the plotting 
plot( Day, SuccessRate, 
  bty="n", pch=19, col="dark gray", 
  ylim = c(0, 100), xlim=c(0,400), 
  xlab = "Day",  
  ylab = "Success Rate" ) 
 
### Line indicating the new drug 
abline( v=198, col="red", lty=2 ) 
text( 198, 100, "Start of New Drug", col="red", cex=1.3, pos=4 ) 
 
### Add the regression line 
model <- lm( SuccessRate ~ Day + Treatment + NewTrtDay) 
lines( Day, model$fitted.values, col="blue", lwd=2 ) 

 

These lines of R code may be copied and pasted into the R Console to achieve the following result: 
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This code generates a highly specific plot of the interruption of the series. 
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R Code for Performing the Interrupted Time Series Analysis 
 
### Show model tests 
summary(model) 
 

These lines of R code may be copied and pasted into the R Console to achieve the following result: 
 

 
 

This code generates the same analysis that could be given in multiple regression in NCSS, but the plot with 
the overlaid regression lines could not be produced in NCSS. 
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R Code for Performing the Interrupted Time Series Analysis – its.analysis 
 
### Install the its.analysis package 
### If the its.analysis package has been installed previously, this line may be skipped 
install.packages("its.analysis") 
 
### Load the its.analysis package 
library(its.analysis) 
 
itsa.model(data = TreatmentSuccess_DataFrame, time="Day", depvar="SuccessRate", interrupt_var = "Treatment", 
alpha=0.05, bootstrap=TRUE, Reps = 250) 
 

These lines of R code may be copied and pasted into the R Console to achieve the following result: 
 

 
 

This analysis is not available in the NCSS procedures. 
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Example 6 – Generalized Estimating Equations 
Generalized estimating equations (GEE) are used to estimate the parameters of a generalized linear model 
using semiparametric methods. Tools for analysis of GEE scenarios are not currently available in the NCSS 
procedures. This example shows the process of exporting the data from NCSS, reading the data into R, and 
performing a GEE analysis in R. 

We will examine the Mixed Models procedure example for repeated measures data. 

Setup 
To run this example, complete the following steps: 

1 Open the Pain example dataset 
• From the File menu of the NCSS Data window, select Open Example Data. 
• Select Pain and click OK. 

2 Specify the Exporting Data to R procedure options 
• Find and open the Exporting Data to R procedure using the menus or the Procedure Navigator.  
• The settings for this example are listed below and are stored in the Example 6 settings file. To load 

these settings to the procedure window, click Open Example Settings File in the Help Center or File 
menu. 

 
Export Tab 
 _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

Rows to Export ................................................ Export All Rows 
Columns to Export ........................................... Export All Columns 
Path and Name ................................................ C:\R Data\Pain.CSV (The “R Data” folder will need 
 to be created if it is not already.) 
R Code - Without Notes ................................... Checked 
R Code - With Notes ........................................ Checked 
R Code - Summary Functions.......................... Checked 
 

3 Run the procedure 
• Click the Run button to perform the calculations and generate the output. 

R Code for Reading in the CSV Data File (No Notes) 
 
R Code for Reading in the CSV Data File (No Notes) 
───────────────────────────────────────────────────────────────────────── 
Pain_DataFrame<-read.csv("C:\\R Data\\Pain.CSV") 
attach(Pain_DataFrame) 
───────────────────────────────────────────────────────────────────────── 
 

These two lines of R code are sufficient to read in the newly created Pain.CSV file and make the columns 
ready for use by their individual names. These lines can be copied and pasted into the R Console. 
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R Code for Performing a GEE Analysis 
 
### Install the gee package 
### If the gee package has been installed previously, this line may be skipped 
install.packages("gee") 
 
### Load the gee package 
library(gee) 
 
### Run the gee function of the gee package 
gee_1 <- gee(Pain ~ Drug + Time + Drug*Time + Cov + Drug*Cov + Time*Cov + Drug*Time*Cov, 
               data = Pain_DataFrame,  
               id = Patient,  
               family = gaussian, 
               corstr = "independence") 
 
### Summarize the results 
summary(gee_1) 
 

These lines of R code may be copied and pasted into the R Console to achieve the following result: 
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While a similar analysis is available in NCSS using the Mixed Models procedure, the GEE methods have 
additional capabilities that are not available in NCSS, such as the ability to use a link function (family) for 
Binomial or Poisson responses. There are also additional R packages such as GEEPACK. 

http://www.ncss.com/


NCSS Statistical Software NCSS.com 

Exporting Data to R 

109-39 
 © NCSS, LLC. All Rights Reserved. 
 

Example 7 – Little’s Missing Completely at Random Test 
One concern that arises in multivariate data with missing values is whether the missing values are missing 
completely at random or whether missing values depend on the variables of the data set. Little (1988) 
developed a statistical test for such a scenario. Little’s Missing Completely at Random (MCAR) test is not 
currently available in the NCSS procedures. This example shows the process of exporting the data from 
NCSS, reading the data into R, and performing Little’s MCAR test in R. 

The Missing data set contains what should be 74 responses on each of 8 items. However, there are missing 
values throughout the data set. 

Setup 
To run this example, complete the following steps: 

1 Open the Missing example dataset 
• From the File menu of the NCSS Data window, select Open Example Data. 
• Select Missing and click OK. 

2 Specify the Exporting Data to R procedure options 
• Find and open the Exporting Data to R procedure using the menus or the Procedure Navigator.  
• The settings for this example are listed below and are stored in the Example 7 settings file. To load 

these settings to the procedure window, click Open Example Settings File in the Help Center or File 
menu. 

 
Export Tab 
 _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

Rows to Export ................................................ Export All Rows 
Columns to Export ........................................... Export All Columns 
Path and Name ................................................ C:\R Data\Missing.CSV (The “R Data” folder will  
 need to be created if it is not already.) 
R Code - Without Notes ................................... Checked 
R Code - With Notes ........................................ Checked 
R Code - Summary Functions.......................... Checked 
 

3 Run the procedure 
• Click the Run button to perform the calculations and generate the output. 
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R Code for Reading in the CSV Data File (No Notes) 
 
R Code for Reading in the CSV Data File (No Notes) 
───────────────────────────────────────────────────────────────────────── 
Missing_DataFrame<-read.csv("C:\\R Data\\Missing.CSV") 
attach(Missing_DataFrame) 
───────────────────────────────────────────────────────────────────────── 
 

These two lines of R code are sufficient to read in the newly created Missing.CSV file and make the columns 
ready for use by their individual names. These lines can be copied and pasted into the R Console. 
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R Code for Performing Little’s Missing Completely at Random Test 
 
### Install the naniar package 
### If the naniar package has been installed previously, this line may be skipped 
install.packages("naniar") 
 
### Load the naniar package 
library(naniar) 
 
### Run the mcar_test(data table) function of the naniar package 
mcar_test(Missing_DataFrame) 
 

These lines of R code may be copied and pasted into the R Console to achieve the following result: 
 

 
 

The p-value of 0.694 indicates that there is not strong evidence that the missing values are not missing 
completely at random. 
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Example 8 – Viewing Data on Maps 
Viewing data on maps can be helpful in recognizing patterns across regions. Viewing statistics 
corresponding to regions on maps is not currently available in the NCSS procedures. This example shows 
the process of exporting the data from NCSS, reading the data into R, and viewing map data in R. 

The State Population data set contains columns identifying each USA state and the estimated population of 
that state in 2019. The R code used in this example requires a column named ‘fips’ that contains the 
appropriate state identifying value. 

Setup 
To run this example, complete the following steps: 

1 Open the State Population example dataset 
• From the File menu of the NCSS Data window, select Open Example Data. 
• Select State Population and click OK. 

2 Specify the Exporting Data to R procedure options 
• Find and open the Exporting Data to R procedure using the menus or the Procedure Navigator.  
• The settings for this example are listed below and are stored in the Example 8 settings file. To load 

these settings to the procedure window, click Open Example Settings File in the Help Center or File 
menu. 

 
Export Tab 
 _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

Rows to Export ................................................ Export All Rows 
Columns to Export ........................................... Export All Columns 
Path and Name ................................................ C:\R Data\StatePopulation.CSV (The “R Data” folder  
 will need to be created if it is not already.) 
R Code - Without Notes ................................... Checked 
R Code - With Notes ........................................ Checked 
R Code - Summary Functions.......................... Checked 
 

3 Run the procedure 
• Click the Run button to perform the calculations and generate the output. 
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R Code for Reading in the CSV Data File (No Notes) 
 
R Code for Reading in the CSV Data File (No Notes) 
───────────────────────────────────────────────────────────────────────── 
StatePopulation_DataFrame<-read.csv("C:\\R Data\\StatePopulation.CSV") 
attach(StatePopulation_DataFrame) 
───────────────────────────────────────────────────────────────────────── 
 

These two lines of R code are sufficient to read in the newly created StatePopulation.CSV file and make the 
columns ready for use by their individual names. These lines can be copied and pasted into the R Console. 
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R Code for Plotting the State Population Data on a Map 
 
### Install the usmap package 
### If the usmap package has been installed previously, this line may be skipped 
install.packages("usmap") 
 
### Load the usmap package and the ggplot2 package 
library(usmap) 
library(ggplot2) 
 
### Run the plot_usmap() function of the usmap package (ggplot2 is also used) 
plot_usmap(data = StatePopulation_DataFrame, values = "pop_2019", color = "blue") +  
  scale_fill_continuous(low = "white", high = "blue", name = "2019 Estimates", label = scales::comma) +  
  labs(title = "State Populations in 2019") + theme(legend.position = "right") 
 

These lines of R code may be copied and pasted into the R Console to achieve the following result: 
 

 
 

Options for working with county data or regional data are also available in the usmap package.  
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Example 9 – Multivariate Adaptive Regression Splines 
Multivariate Adaptive Regression Splines, sometimes called MARS or MARS Regression, is a piecewise 
modeling technique for the multiple regression scenario. MARS is not currently available in the NCSS 
procedures. This example shows the process of exporting the data from NCSS, reading the data into R, and 
running a basic MARS analysis in R. 

Setup 
To run this example, complete the following steps: 

1 Open the Resale example dataset 
• From the File menu of the NCSS Data window, select Open Example Data. 
• Select Resale and click OK. 

2 Specify the Exporting Data to R procedure options 
• Find and open the Exporting Data to R procedure using the menus or the Procedure Navigator.  
• The settings for this example are listed below and are stored in the Example 9 settings file. To load 

these settings to the procedure window, click Open Example Settings File in the Help Center or File 
menu. 

 
Export Tab 
 _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

Rows to Export ................................................ Export All Rows 
Columns to Export ........................................... Export All Columns 
Path and Name ................................................ C:\R Data\Resale.CSV (The “R Data” folder will need 
 to be created if it is not already.) 
R Code - Without Notes ................................... Checked 
R Code - With Notes ........................................ Checked 
R Code - Summary Functions.......................... Checked 
 

3 Run the procedure 
• Click the Run button to perform the calculations and generate the output. 
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R Code for Reading in the CSV Data File (No Notes) 
 
R Code for Reading in the CSV Data File (No Notes) 
───────────────────────────────────────────────────────────────────────── 
Resale_DataFrame<-read.csv("C:\\R Data\\Resale.CSV") 
attach(Resale_DataFrame) 
───────────────────────────────────────────────────────────────────────── 
 

These two lines of R code are sufficient to read in the newly created Resale.CSV file and make the columns 
ready for use by their individual names. These lines can be copied and pasted into the R Console. 
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R Code for a Basic MARS Analysis 
 
### Install the earth package 
### If the earth package has been installed previously, this line may be skipped 
install.packages("earth") 
 
### Load the earth package and the ggplot2 package 
library(earth) 
library(ggplot2) 
 
### Run the earth() function of the earth package  
MarsModel <- earth( 
  Price ~ Year + Bedrooms + Bathrooms + TotalSqft + FinishSqft + LotSize,   
  data = Resale_DataFrame, degree = 2    
) 
 
summary(MarsModel) 
 
plot(MarsModel, which = 1) 
 

These lines of R code may be copied and pasted into the R Console to achieve the following result: 
 

 
 

There are many additional options and plots that are available in R for a MARS analysis. 
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Example 10 – Factor Analysis with Oblique Rotation 
Factor Analysis and Principal Components Analysis procedures in NCSS currently have only orthogonal 
rotation options. This example shows the process of exporting the data from NCSS, reading the data into R, 
and running a basic Factor Analysis with oblique rotation in R. 

Setup 
To run this example, complete the following steps: 

1 Open the PCA2Xs example dataset 
• From the File menu of the NCSS Data window, select Open Example Data. 
• Select PCA2Xs and click OK. 

2 Specify the Exporting Data to R procedure options 
• Find and open the Exporting Data to R procedure using the menus or the Procedure Navigator.  
• The settings for this example are listed below and are stored in the Example 10 settings file. To load 

these settings to the procedure window, click Open Example Settings File in the Help Center or File 
menu. 

 
Export Tab 
 _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

Rows to Export ................................................ Export All Rows 
Columns to Export ........................................... Export All Columns 
Path and Name ................................................ C:\R Data\PCA2Xs.CSV (The “R Data” folder will  
 need to be created if it is not already.) 
R Code - Without Notes ................................... Checked 
R Code - With Notes ........................................ Checked 
R Code - Summary Functions.......................... Checked 
 

3 Run the procedure 
• Click the Run button to perform the calculations and generate the output. 
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R Code for Reading in the CSV Data File (No Notes) 
 
R Code for Reading in the CSV Data File (No Notes) 
───────────────────────────────────────────────────────────────────────── 
PCA2Xs_DataFrame<-read.csv("C:\\R Data\\PCA2Xs.CSV") 
attach(PCA2Xs_DataFrame) 
───────────────────────────────────────────────────────────────────────── 
 

These two lines of R code are sufficient to read in the newly created PCA2Xs.CSV file and make the columns 
ready for use by their individual names. These lines can be copied and pasted into the R Console. 
 

     
 

R Code for a Basic Factor Analysis with Oblique Rotation 
 
### Install the psych package and the GPArotation package 
### If the psych and GPArotation packages have been installed previously, these lines may be skipped 
install.packages("psych") 
install.packages("GPArotation") 
 
### Load the psych and GPArotation packages  
library(psych) 
library(GPArotation) 
 
### Run the fa() function of the psych package (also uses the GPArotation package)  
FactorAn <- fa(r=PCA2Xs_DataFrame, nfactors = 2, fm="ml", max.iter=1, rotate="oblimin")  
 
print(FactorAn) 
 

These lines of R code may be copied and pasted into the R Console to achieve the following result: 
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There are many additional options that are available in R for Factor Analysis. 
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Example 11 – Hierarchical Clustering using Squared 
Euclidean Distance 
The Hierarchical Clustering procedure in NCSS gives the option for Euclidean or Manhattan distance, but it 
does not offer the squared Euclidean distance as an option. This example shows the process of exporting 
the data from NCSS, reading the data into R, and obtaining a hierarchical clustering analysis with squared 
Euclidean distance in R. 

Setup 
To run this example, complete the following steps: 

1 Open the BBallPart example dataset 
• From the File menu of the NCSS Data window, select Open Example Data. 
• Select BBallPart and click OK. 

2 Specify the Exporting Data to R procedure options 
• Find and open the Exporting Data to R procedure using the menus or the Procedure Navigator.  
• The settings for this example are listed below and are stored in the Example 11 settings file. To load 

these settings to the procedure window, click Open Example Settings File in the Help Center or File 
menu. 

 
Export Tab 
 _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

Rows to Export ................................................ Export All Rows 
Columns to Export ........................................... Export All Columns 
Path and Name ................................................ C:\R Data\BBallPart.CSV (The “R Data” folder will  
 need to be created if it is not already.) 
R Code - Without Notes ................................... Checked 
R Code - With Notes ........................................ Checked 
R Code - Summary Functions.......................... Checked 
 

3 Run the procedure 
• Click the Run button to perform the calculations and generate the output. 
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R Code for Reading in the CSV Data File (No Notes) 
 
R Code for Reading in the CSV Data File (No Notes) 
───────────────────────────────────────────────────────────────────────── 
BBallPart_DataFrame<-read.csv("C:\\R Data\\BBallPart.CSV") 
attach(BBallPart_DataFrame) 
───────────────────────────────────────────────────────────────────────── 
 

These two lines of R code are sufficient to read in the newly created BBallPart.CSV file and make the 
columns ready for use by their individual names. These lines can be copied and pasted into the R Console. 
 

     
 

R Code for a Basic Cluster Analysis 
 
### No packages need to be installed or loaded, since the functions used are part of the native ‘stats’ package 
 
rownames(BBallPart_DataFrame) <- Player 
 
dists1 <- dist(BBallPart_DataFrame[ , 2:5], method = "euclidean") 
 
dists1 
 
hclusts1 <- hclust(dists1, method = "ward.D2") 
 
plot(hclusts1, hang = -1) 
 

These lines of R code may be copied and pasted into the R Console to achieve the following result: 
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There are many additional options that are available in R for a cluster analysis. 
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Example 12 – Rolling Correlation 
NCSS has several correlation tools and reports, but it does not offer the rolling correlation as an option. This 
example shows the process of exporting the data from NCSS, reading the data into R, and obtaining a 
rolling correlation output in R. 

Setup 
To run this example, complete the following steps: 

1 Open the IntelDay example dataset 
• From the File menu of the NCSS Data window, select Open Example Data. 
• Select IntelDay and click OK. 

2 Specify the Exporting Data to R procedure options 
• Find and open the Exporting Data to R procedure using the menus or the Procedure Navigator.  
• The settings for this example are listed below and are stored in the Example 12 settings file. To load 

these settings to the procedure window, click Open Example Settings File in the Help Center or File 
menu. 

 
Export Tab 
 _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

Rows to Export ................................................ Export All Rows 
Columns to Export ........................................... Export All Columns 
Path and Name ................................................ C:\R Data\IntelDay.CSV (The “R Data” folder will  
 need to be created if it is not already.) 
R Code - Without Notes ................................... Checked 
R Code - With Notes ........................................ Checked 
R Code - Summary Functions.......................... Checked 
 

3 Run the procedure 
• Click the Run button to perform the calculations and generate the output. 
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R Code for Reading in the CSV Data File (No Notes) 
 
R Code for Reading in the CSV Data File (No Notes) 
───────────────────────────────────────────────────────────────────────── 
IntelDay_DataFrame<-read.csv("C:\\R Data\\IntelDay.CSV") 
attach(IntelDay_DataFrame) 
───────────────────────────────────────────────────────────────────────── 
 

These two lines of R code are sufficient to read in the newly created IntelDay.CSV file and make the columns 
ready for use by their individual names. These lines can be copied and pasted into the R Console. 
 

     
 

R Code to Obtain Rolling Correlation 
 
### Install the roll package 
### If the roll package has been installed previously, this line may be skipped 
install.packages("roll") 
 
### Load the roll package  
library(roll) 
 
### Run the roll_cor() function of the roll package  
rollingcorrs <- roll_cor(Intel_Volume, Intel_Close, width = 5)  
 
print(rollingcorrs) 
 
plot(Day,rollingcorrs) 
 

These lines of R code may be copied and pasted into the R Console to achieve the following result: 
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Additional options are available in this function of R for rolling correlation, such partial windows and 
expanding correlations. 
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Example 13 – Classification and Regression Trees 
Classification and Regression Trees (CART) methods are typically used to develop decision trees. Tools for 
CART are not currently available in the NCSS procedures. This example shows the process of exporting the 
data from NCSS, reading the data into R, and producing a decision tree in R. 

Setup 
To run this example, complete the following steps: 

1 Open the Hypertension example dataset 
• From the File menu of the NCSS Data window, select Open Example Data. 
• Select Hypertension and click OK. 

2 Specify the Exporting Data to R procedure options 
• Find and open the Exporting Data to R procedure using the menus or the Procedure Navigator.  
• The settings for this example are listed below and are stored in the Example 13 settings file. To load 

these settings to the procedure window, click Open Example Settings File in the Help Center or File 
menu. 

 
Export Tab 
 _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

Rows to Export ................................................ Export All Rows 
Columns to Export ........................................... Export All Columns 
Path and Name ................................................ C:\R Data\Hypertension.CSV (The “R Data” folder  
 will need to be created if it is not already.) 
R Code - Without Notes ................................... Checked 
R Code - With Notes ........................................ Checked 
R Code - Summary Functions.......................... Checked 
 

3 Run the procedure 
• Click the Run button to perform the calculations and generate the output. 

R Code for Reading in the CSV Data File (No Notes) 
 
R Code for Reading in the CSV Data File (No Notes) 
───────────────────────────────────────────────────────────────────────── 
Hypertension_DataFrame<-read.csv("C:\\R Data\\Hypertension.CSV") 
attach(Hypertension_DataFrame) 
───────────────────────────────────────────────────────────────────────── 
 

These two lines of R code are sufficient to read in the newly created Hypertension.CSV file and make the 
columns ready for use by their individual names. These lines can be copied and pasted into the R Console. 
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R Code for a Simple CART Analysis 
 
### Install the rpart package 
### If the rpart package has been installed previously, this line may be skipped 
install.packages("rpart") 
 
### Load the rpart package 
library(rpart) 
 
### Run the rpart function of the rpart package 
treefit <- rpart(Hypertensive ~ Cholesterol +  
   sysBP + diaBP + BMI + heartRate + glucose, 
   method="class", data=Hypertension_DataFrame) 
 
printcp(treefit) 
plotcp(treefit) 
 
summary(treefit) 
 
plot(treefit, uniform=TRUE, 
   main="Hypertension Classification Tree") 
text(treefit, use.n=TRUE, all=TRUE, cex=.8) 
 

These lines of R code may be copied and pasted into the R Console to achieve the following result: 
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Many additional functions and R packages can be used to perform a variety of CART analyses in R. 
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Example 14 – Meta-Analysis of One Proportion 
While NCSS has a procedure for meta-analysis of two proportions (and two correlated proportions), a 
procedure for meta-analysis of one proportion is not currently available in NCSS. This example shows the 
process of exporting the data from NCSS, reading the data into R, and performing a meta-analysis of one 
proportion in R. 

Setup 
To run this example, complete the following steps: 

1 Open the MetaOneProp example dataset 
• From the File menu of the NCSS Data window, select Open Example Data. 
• Select MetaOneProp and click OK. 

2 Specify the Exporting Data to R procedure options 
• Find and open the Exporting Data to R procedure using the menus or the Procedure Navigator.  
• The settings for this example are listed below and are stored in the Example 14 settings file. To load 

these settings to the procedure window, click Open Example Settings File in the Help Center or File 
menu. 

 
Export Tab 
 _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

Rows to Export ................................................ Export All Rows 
Columns to Export ........................................... Export All Columns 
Path and Name ................................................ C:\R Data\MetaOneProp.CSV (The “R Data” folder  
 will need to be created if it is not already.) 
R Code - Without Notes ................................... Checked 
R Code - With Notes ........................................ Checked 
R Code - Summary Functions.......................... Checked 
 

3 Run the procedure 
• Click the Run button to perform the calculations and generate the output. 

R Code for Reading in the CSV Data File (No Notes) 
 
R Code for Reading in the CSV Data File (No Notes) 
───────────────────────────────────────────────────────────────────────── 
MetaOneProp_DataFrame<-read.csv("C:\\R Data\\MetaOneProp.CSV") 
attach(MetaOneProp_DataFrame) 
───────────────────────────────────────────────────────────────────────── 
 

These two lines of R code are sufficient to read in the newly created MetaOneProp.CSV file and make the 
columns ready for use by their individual names. These lines can be copied and pasted into the R Console. 
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R Code for a Meta-Analysis of One Proportion 
 
### Install the meta and metafor packages 
### If the meta and metafor packages have been installed previously, these lines may be skipped 
install.packages("meta") 
install.packages("metafor") 
 
### Load the meta and metafor packages 
library(meta) 
library(metafor) 
 
### Run the metaprop and forest functions of the packages 
meta1 <- metaprop(Count, Total, StudyID, comb.random=F, byvar=Trt,  
                bylab="Treatment", byseparator=": ", method="GLMM") 
 
meta1 
 
forest(meta1, print.tau2 = FALSE, col.by="black", text.fixed = "Total", 
       text.fixed.w = "Subtotal", rightcols = c("effect","ci"),  
       leftlabs=c("Study ID","Count","Total")) 
 

These lines of R code may be copied and pasted into the R Console to achieve the following result: 
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Many additional options and R functions can be used to perform a variety of meta-analyses in R. 
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Example 15 – Exporting Data from R 
This example gives steps that can be used to export data from R. There are many ways to create and export 
data. This is only an example of one way. The steps to import the data into NCSS are also given. 

R Code for Creating an Example Dataset 
A data frame is created from scratch here, but it could be obtained as a result of an import, analysis, 
transformation, or something else. 

 
### Create 3 columns/variables of data 
 
ID <- c("a","b","c","d","e","f","g","h","i","j","k") 
Age <- c(64,68,71,65,67,70,68,67,73,68,66) 
BP <- c(95,110,116,128,107,105,111,93,112,106,98) 
 
### Combine the data into a frame 
 
BPDataTable = data.frame(ID,Age,BP) 
BPDataTable 
 

If this code is copied and pasted into R, the following is the result: 
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R Code for Exporting Data as a Text File 
 
### Write the BPDataTable data table to a text file 
### The delimiter is set as a tab delimiter 
### The ‘C:/R Data/’ folder should already exist 
 
write.table(BPDataTable, "C:/R Data/BPDataTable.txt", sep="\t", row.names = FALSE) 
 

These lines of R code may be copied and pasted into the R Console to achieve the following result: 
 

 
 

The BPDataTable.txt file has been created and put in the C:/R Data/ folder. 

Importing the File into NCSS 
To import the BPDataTable.txt file, complete the following steps: 

1 Choose to Import a Text File 
• From the File menu of the NCSS Data window, select Import and Text File. 
• Select BPDataTable.txt and click Open. 

2 Make the Appropriate Selections in the Import Wizard 
• For Step 1, select Delimited. For Record Containing Column Names, enter 1. Click Next.  
• For Step 2, select Tab. Click Next.  
• For Step 3, click Finish.  

The data have been imported into NCSS. It is usually recommended that the data be saved as a .NCSS file at 
this point. 
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