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Release Notes

SAS/IML® Studio 14.2 supports the following new features:

� The IMLPlus language supports new data structures (tables and lists) in the SAS/IML language.

� SAS/IML Studio supports R version 3.3.0 and later.

� SAS/IML Studio supports SAS Token Authentication when connecting to SAS Workspace Servers.

� SAS/IML Studio supports the extended attributeAssignModethat can be used in conjunction with data
library de�nitions in metadata.

For a complete list of new features in this release of SAS/IML Studio, see the SAS/IML Studio online Help:
Help I Help Topics.

The following items apply to all releases of SAS/IML Studio:

� SAS/IML Studio includes documentation for Base SAS procedures, SAS/IML, and SAS/STAT. See
http://support.sas.com/documentation/ for current versions of SAS documentation.

� If you need to open a data set that contains Chinese, Japanese, or Korean characters, it is important that
you con�gure the “Regional and Language Options” in the Windows Control Panel for the appropriate
country. It is not necessary to change the Windows setting called “Language for non-Unicode programs,”
which is also referred to as thesystem locale.

� The SAS/IML Studio user interface is available in the following languages: English, Japanese, Korean,
and Simpli�ed Chinese. When you run SAS/IML Studio on a Windows system con�gured for a
language other than English, you can still use English fonts by de�ning theIMLStudio_ForceEnglishUI

environment variable. For more information, refer to the “Con�guration” section of the chapter “The
IML Studio Enviroment” in the SAS/IML Studio online Help.

� SAS/IML Studio uses the Microsoft Access Database Engine to import Microsoft Excel worksheets.
The 32-bit edition of SAS/IML Studio requires the 32-bit edition of the Access Database Engine.
Similarly, the 64-bit edition of SAS/IML Studio requires the 64-bit edition of the Access Database
Engine.

Windows does not permit you to install the 32-bit and the 64-bit editions of Access Database Engine
at the same time. If your Windows system does not have the appropriate edition of Access Database
Engine installed, you will be unable to import Microsoft Excel worksheets by using the Open File
dialog box or the IMLPlus method DataObject.CreateFromExcelFile. In this situation, you should use
the IMPORT procedure, which is part of SAS/ACCESS® Interface to PC Files.
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What Is SAS/IML Studio?

SAS/IML Studio is a tool for data exploration and analysis. Figure 1.1 shows a typical SAS/IML Studio
analysis. You can use SAS/IML Studio to do the following:

� explore data through graphs linked across multiple windows

� subset data

� analyze univariate distributions

� �t explanatory models

� investigate multivariate relationships

In addition, SAS/IML Studio provides an integrated development environment that enables you to write,
debug, and execute programs that combine the following:

� the �exibility of the SAS/IML® matrix language

� the analytical power of SAS/STAT® procedures

� the data manipulation capabilities of Base SAS® software

� the dynamically linked graphics of SAS/IML Studio

� the functions and user-contributed packages of the open-source R language
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The programming language in SAS/IML Studio, which is calledIMLPlus, is an enhanced version of the
SAS/IML programming language. The “Plus” part of the name refers to new features that extend the
SAS/IML language, including the ability to create and manipulate statistical graphs, to call SAS procedures,
and to call functions in the R programming language.

SAS/IML Studio requires that you have a license for Base SAS, SAS/STAT, and SAS/IML software. SAS/IML
Studio runs on a PC in the Microsoft Windows operating environment.

Figure 1.1 The SAS/IML Studio Interface

Related Software and Documentation

This book is one of three documents about SAS/IML Studio. In this book you learn how to use the SAS/IML
Studio GUI to conduct exploratory data analysis and standard statistical analyses.

A second book,SAS/IML Studio for SAS/STAT Users, is intended for SAS/STAT programmers. In it, you learn
how to use SAS/IML Studio in conjunction with SAS/STAT software in order to explore data and visualize
statistical models. In particular, you learn to call procedures in other SAS products such as SAS/STAT or
Base SAS software by using the SUBMIT statement.
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The third source of documentation is the SAS/IML Studio online Help. You can display the online Help by
selectingHelp I Help Topics from the main menu. The online Help includes documentation for all IMLPlus
classes and associated methods.

SAS/IML Studio is part of SAS/IML software. The language used to write programs in SAS/IML Studio
is calledIMLPlus. This language contains SAS/IML functions and statements implemented in the IML
procedure and documented in theSAS/IML User's Guide. The IML procedure runs entirely on a SAS
workspace server, whereas IMLPlus switches dynamically between a SAS server (for computations) and the
PC client (for graphics). In short, the IMLPlus language consists of SAS/IML functions and subroutines
“plus” additional syntax to support the creation and manipulation of statistical graphics. The SAS/IML Studio
program windows uses color coding to display keywords in the IMLPlus language.

Most SAS/IML programs run without modi�cation in the IMLPlus environment. The SAS/IML Studio
online Help includes a list of differences between the SAS/IML language and IMLPlus.

For your convenience in referencing related SAS software, theSAS/IML User's Guide, theSAS/STAT User's
Guide, and theBase SAS Procedures Guideare available from the SAS/IML StudioHelp menu.

Exploratory and Con�rmatory Data Analysis

Data analysis often falls into two phases: exploratory and con�rmatory. The exploratory phase “isolates
patterns and features of the data and reveals these forcefully to the analyst” (Hoaglin, Mosteller, and Tukey
1983). If a model is �t to the data, exploratory analysis �nds patterns that represent deviations from the
model. These patterns lead the analyst to revise the model, and the process is repeated.

In contrast, con�rmatory data analysis “quanti�es the extent to which [deviations from a model] could be
expected to occur by chance” (Gelman 2004). Con�rmatory analysis uses the traditional statistical tools of
inference, signi�cance, and con�dence.

Exploratory data analysis is sometimes compared to detective work: it is the process of gathering evidence.
Con�rmatory data analysis is comparable to a court trial: it is the process of evaluating evidence. Exploratory
analysis and con�rmatory analysis “can—and should—proceed side by side” (Tukey 1977).

How Many Observations Can You Analyze?

SAS/IML Studio provides the data analyst with interactive and dynamic statistical graphics. By de�nition,
interactive graphics must respond quickly to the changes and manipulations of the analyst. This quick
response restricts the size of data sets that can be handled while still maintaining interactivity.

Wegman (1995) points out that the number of observations you can analyze depends on the algorithmic
complexity of the statistical algorithms you are using. For example, if you haven observations, computing a
mean and variance isO.n/ , sorting isO.n logn/, and solving a least squares regression onp variables is
O.np 2/: Furthermore, visualization of individual observations is limited by the number of pixels that can be
represented on a display device.
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Wegman's conclusion is that “visualization of data sets say of size106 or more is clearly a wide open
�eld.” More recently, Unwin, Theus, and Hofmann (2006) discuss the challenges of “visualizing a million,”
including a chapter dedicated to interactive graphics.

On a typical PC (for example, a 1.8 GHz CPU with 512 MB of RAM), SAS/IML Studio can help you
analyze dozens of variables and tens of thousands of observations. Visualization of data with graphics such as
histograms and box plots remains feasible for hundreds of thousands of observations, although the interactive
graphics become less responsive. Scatter plots of this many observations suffer from overplotting.

SAS/IML Studio uses the RAM on your PC to facilitate interaction and linking between plots and data tables.
If you routinely analyze large data sets, increasing the RAM on your PC might increase SAS/IML Studio's
interactivity. For example, if you routinely examine hundreds of thousands of observations in dozens of
variables, 1 GB of RAM is preferable to 512 MB.

Summary of Features

SAS/IML Studio provides tools for exploring data, analyzing distributions, �tting parametric and nonpara-
metric regression models, and analyzing multivariate relationships. In addition, you can extend the set of
available analyses by writing programs.

To explore data, you can do the following:

� identify observations in plots

� select observations in linked data tables, bar charts, box plots, contour plots, histograms, line plots,
mosaic plots, and two- and three-dimensional scatter plots

� exclude observations from graphs and analyses

� search, sort, subset, and extract data

� transform variables

� change the color and shape of observation markers based on the value of a variable

To analyze distributions, you can do the following:

� compute descriptive statistics

� create quantile-quantile plots

� create mosaic plots of cross-classi�ed data

� �t parametric and kernel density estimates for distributions

� detect outliers in contaminated Gaussian data
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To �t parametric and nonparametric regression models, you can do the following:

� smooth two-dimensional data by using polynomials, loess curves, and thin-plate splines

� add con�dence bands for mean and predicted values

� create residual and in�uence diagnostic plots

� �t robust regression models and detect outliers and high-leverage observations

� �t logistic models

� �t the general linear model with a wide variety of response and link functions

� include classi�cation effects in logistic and generalized linear models

To analyze multivariate relationships, you can do the following:

� calculate correlation matrices and scatter plot matrices with con�dence ellipses for relationships among
pairs of variables

� reduce dimensionality with principal component analysis

� examine relationships between a nominal variable and a set of interval variables with discriminant
analysis

� examine relationships between two sets of interval variables with canonical correlation analysis

� reduce dimensionality by computing common factors for a set of interval variables with factor analysis

� reduce dimensionality and graphically examine relationships between categorical variables in a contin-
gency table with correspondence analysis

To extend the set of available analyses, you can do the following:

� write, debug, and execute IMLPlus programs in an integrated development environment

� add legends, curves, maps, or other custom features to statistical graphics

� create new static graphics

� animate graphics

� execute SAS procedures or DATA steps from within your IMLPlus programs

� develop interactive data analysis programs that use dialog boxes

� call computational routines written in C, FORTRAN, Java, R, or the SAS/IML language
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Comparison with SAS/INSIGHT Software

SAS/IML Studio and SAS/INSIGHT® Software have the same goal: to be a tool for data exploration and
analysis. Both have dynamically linked statistical graphics. Both come with pre-written statistical analyses
for analyzing distributions, regression models, and multivariate relationships.

Figure 1.2 shows a typical SAS/INSIGHT analysis. Figure 1.3 shows the same analysis performed in
SAS/IML Studio. You can see that the analyses are qualitatively similar.

Figure 1.2 A SAS/INSIGHT Analysis
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Figure 1.3 A Comparable SAS/IML Studio Analysis

However, there are three major differences between the two products. The �rst is that SAS/IML Studio
runs on a PC in the Microsoft Windows operating environment. It isclient software that can connect to
SAS servers. The SAS server might be running on a different computer than SAS/IML Studio. In contrast,
SAS/INSIGHT software runs on the same computer on which the SAS software is installed.

A second major difference is that SAS/IML Studio is programmable, and therefore extensible. SAS/INSIGHT
software contains standard statistical analyses that are commonly used in data analysis, but you cannot create
new analyses. In contrast, you can write programs in SAS/IML Studio that call any licensed SAS procedure,
and you can include the results of that procedure in graphics, tables, and data sets. Because of this, SAS/IML
Studio is sometimes referred to as the “programmable successor to SAS/INSIGHT software.”

A third major difference is that the SAS/IML Studio statistical graphics are programmable. You can add
legends, curves, and other features to the graphics in order to better analyze and visualize your data.
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SAS/IML Studio contains many features that are not available in SAS/INSIGHT software. General features
that are unique to SAS/IML Studio include the following:

� SAS/IML Studio can connect to multiple SAS servers simultaneously.

� SAS/IML Studio can run multiple programs simultaneously in different threads; each program has its
own WORK library.

� SAS/IML Studio sessions can be driven by a program and rerun.

SAS/IML Studio provides the following features of data views (tables and plots) which are not included in
SAS/INSIGHT software:

� modern dialog boxes with a native Windows look and feel

� a line plot in which the lines can be de�ned by specifying a singleX variable and a singleY variable,
and one or more grouping variables

� a polygon plot that can be used to build interactive regions such as maps

� programmatic methods to draw legends, curves, or other decorations on any plot

� programmatic methods to attach a menu to any plot. After the menu is selected, a user-speci�ed
program is run.

� arbitrary unions and intersections of observations selected in different views

SAS/IML Studio also provides the following analyses and options that are not included in SAS/INSIGHT
software:

� a programming language that can call any licensed SAS analytical procedure and any SAS/IML
function or subroutine.

� outlier detection in contaminated Gaussian data

� robust regression models and detection of outliers and high-leverage observations

� the generalized linear model with a multinomial response

� graphical results for the analysis of logistic models with one continuous effect and a small number of
levels for classi�cation effects

� parametric and nonparametric methods of discriminant analysis

� common factor analysis for interval variables

� correspondence analysis for nominal variables

Features of SAS/INSIGHT software that are not included in SAS/IML Studio are presented in Appendix B,
“SAS/INSIGHT Features Not Available in SAS/IML Studio.”
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Overview of SAS/IML Studio

SAS/IML Studio provides a powerful programming environment that enables you to combine SAS/IML
statements with calling SAS procedures, and also enables you to create and manipulate the attributes of
dynamically linked statistical graphics. SAS/IML Studio also provides a GUI that enables you to visualize
the results of statistical analyses. Furthermore, SAS/IML Studio provides several prewritten analyses (all
implemented in IMLPlus, the SAS/IML Studio programming language) that you can access from theAnalysis
menu.

This chapter describes how you can use the SAS/IML Studio GUI for exploratory data analysis. The example
in this chapter uses a sample data set,Hurricanes, that is distributed with SAS/IML Studio. The example
covers the following activities:

1. Opening a data set. When you open a data set, the data are displayed in a data table. Features of the
data table are described in Chapter 4, “Interacting with the Data Table.”

2. Creating graphical views of the data, such as a bar chart, a histogram, a box plot, and a scatter plot.
SAS/IML Studio plots and data tables are collectively known asdata views. All data views are
dynamically linked, which means that observations that you select in one data view are displayed as
selected in all other views of the same data. Several chapters of this book are devoted to describing the
SAS/IML Studio plots and how you can interact with them. Especially relevant to this example are
Chapter 5, “Exploring Data in One Dimension,” and Chapter 6, “Exploring Data in Two Dimensions.”

3. Modeling relationships between variables. The example uses the correlation analysis and the poly-
nomial regression analysis. These analyses are described further in Chapter 20, “Data Smoothing:
Polynomial Regression,” and Chapter 25, “Multivariate Analysis: Correlation Analysis.”
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Overview of the Sample Data

This example shows how you can use SAS/IML Studio to explore data about North Atlantic tropical cyclones.
(A cycloneis a large system of winds that rotate about a center of low atmospheric pressure.) The data were
recorded by the U.S. National Hurricane Center at six-hour intervals during the years 1988 to 2003.

The example analyzes the following variables:

category indicator variable that corresponds to the Saf�r-Simpson wind intensity scale

latitude latitude of observation, in degrees north latitude

min_pressure minimum central sea-level pressure, in hPa

radius_eye radius of eye (if an eye exists), in nautical miles

wind_kts maximum low-level sustained wind speed, in knots

Thecategory variable is a measure of wind intensity, corresponding to the Saf�r-Simpson wind intensity
scale in Table 2.1.

Table 2.1 The Saf�r-Simpson Intensity Scale

Category Description Wind Speed (Knots)

TD Tropical depression 22–33
TS Tropical storm 34–63
Cat1 Category 1 hurricane 64–82
Cat2 Category 2 hurricane 83–95
Cat3 Category 3 hurricane 96–113
Cat4 Category 4 hurricane 114–134
Cat5 Category 5 hurricane 135 or greater

The analysis presented in this chapter is based on Mulekar and Kimball (2004) and Kimball and Mulekar
(2004). A full description of theHurricanes data set is included in Chapter A, “Sample Data Sets.”

Open the Data Set

This chapter analyzes theHurricanes data set, which is distributed with SAS/IML Studio.

To use the GUI to open the data set:

1 SelectFile I Open I File from the main menu. The Open File dialog box appears. (See Figure 2.1.)

2 Click Go to Installation directory near the bottom of the dialog box.
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3 Double-click theData Sets folder.

4 Select theHurricanes.sas7bdat �le.

Figure 2.1 Opening a Sample Data Set

5 Click Open.

The data table in Figure 2.2 appears.
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Figure 2.2 The Hurricanes Data

The row heading of the data table includes two special cells for each observation: one that shows the location
of the observation in the data set, and the other that shows the status of the observation in analyses and
plots. The status of each observation is indicated by the presence or absence of a marker and a� 2 symbol.
The presence of a marker (by default, a �lled square) indicates that the observation is included in plots;
observations that are excluded from plots do not display a marker. Similarly, the� 2 symbol indicates that
the observation is included in analyses. TheHurricanes data initially has all observations included in plots
and analyses. See Chapter 4, “Interacting with the Data Table,” for more information about the data table
symbols.

Create a Bar Chart

To create a bar chart of thecategory variable:

1 SelectGraph I Bar Chart from the main menu.

The Bar Chart dialog box appears. (See Figure 2.3.)

2 Select the variablecategory, and clickSet X.

NOTE : In most dialog boxes, double-clicking a variable name adds the variable to the next appropriate
�eld.
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Figure 2.3 Bar Chart Dialog Box

3 Click OK.

The bar chart in Figure 2.4 appears. The bar chart shows the number of observations for storms in each
Saf�r-Simpson intensity category.

Figure 2.4 A Bar Chart
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Exclude Observations

To exclude observations of less than tropical storm intensity (wind speeds less than 34 knots):

1 In the bar chart, click the bar labeled with the symbol� .

This selects observations for which thecategory variable has a missing value. For these data, “missing” is
equivalent to an intensity of less than tropical depression strength (wind speeds less than 22 knots).

2 Hold down the CTRL key and click the bar labeled “TD.”

When you hold down the CTRL key and click, youextendthe set of selected observations. In this example,
you select observations with tropical depression strength (wind speeds of 22–34 knots) without deselecting
previously selected observations. The bars that contain selected observations are shown as crosshatched in
Figure 2.5.

Figure 2.5 A Bar Chart with Selected Observations

3 In the data table, right-click in the row heading (to the left) of any selected observation, and selectExclude
from Plots from the pop-up menu (shown in Figure 2.6).

Notice that the bar chart redraws itself to re�ect that all observations being displayed in the plots now have
at least 34-knot winds. Notice also that the square symbol in the data table is removed from observations
with wind speeds less than 34 knots.
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Figure 2.6 Data Table Pop-up Menu

4 In the data table, right-click in the row heading of any selected observation, and selectExclude from
Analysesfrom the pop-up menu.

Notice that the� 2 symbol is removed from observations with wind speeds less than 34 knots. Future
analysis (for example, correlation analysis and regression analysis) will not use the excluded observations.

5 Click any data table cell to clear the selected observations.

NOTE : You can also exclude selected observations by using a keyboard shortcut. Select a plot and press the
`e' key to exclude selected observations from plots and from analyses. Additional keyboard shortcuts are
described in Chapter 8, “Interacting with Plots.”

Create a Histogram

In this section you create a histogram of thelatitude variable and examine relationships between thecategory
andlatitude variables. The �gures in this section assume that you have excluded observations with low wind
speeds as described in the section “Exclude Observations” on page 16.

To create a histogram:

1 SelectGraph I Histogram from the main menu.

The Histogram dialog box appears. (See Figure 2.7.)

2 Select the variablelatitude, and clickSet X.
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Figure 2.7 Histogram Dialog Box

3 Click OK.

A histogram (Figure 2.8) appears, which shows the distribution of thelatitude variable for the storms that
are included in the plots. Move the histogram so that it does not cover the bar chart or data table.

Figure 2.8 Histogram of Latitudes of Storms
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You have seen that you can select observations in a plot by clicking bars or observation markers. You can
also select observations by drawing aselection rectangle.To draw a selection rectangle, click in a graph
and hold down the left mouse button while you move the mouse pointer to a new location.

4 Draw a selection rectangle in the bar chart to select all storms of category 3, 4, and 5.

The bar chart looks like the one in Figure 2.9.

Figure 2.9 Selecting the Most Intense Storms

Note that these selected observations are also shown in the histogram in Figure 2.10. The histogram shows
the conditional distribution oflatitude, given that a storm is greater than or equal to category 3 intensity.
The conditional distribution shows that very strong hurricanes tend to occur between 11 and 37 degrees
north latitude, with a median latitude of about 22 degrees. If these data are representative of all Atlantic
hurricanes, you might conjecture that it would be relatively rare for a category 3 hurricane to strike north
of the North Carolina-Virginia border (roughly36:5� north latitude).
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Figure 2.10 Latitudes of Intense Storms

Create a Box Plot

The data set contains several variables that measure the size of a tropical cyclone. One of these is the
radius_eye variable, which contains the radius of a cyclone's eye in nautical miles. (The eye of a cyclone is a
calm, relatively cloudless central region.) Theradius_eye variable has many missing values, because not all
storms have well-de�ned eyes.

The following steps create a box plot that shows how the radius of a cyclone's eye varies with the Saf�r-
Simpson category. The �gures in this section assume that you have excluded observations with low wind
speeds as described in the section “Exclude Observations” on page 16.

1 SelectGraph I Box Plot from the main menu.

The Box Plot dialog box appears. (See Figure 2.11.)
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Figure 2.11 Box Plot Dialog Box

2 Select the variableradius_eye, and clickSet Y.

3 Select the variablecategory, and clickAdd X.

4 Click OK.

A box plot appears as in Figure 2.12. Move the box plot so that it does not cover the data table or other
plots.

The box plot summarizes the distribution of eye radii for each Saf�r-Simpson category. The plot indicates
that the median eye radius tends to increase with storm intensity for tropical storms, category 1, and
category 2 hurricanes. Category 2–4 storms have similar distributions, while the most intense hurricanes
(category 5) in this data set tend to have eyes that are small and compact. The box plot also indicates
considerable spread in the radii of eyes.

Recall that theradius_eye variable contains many missing values. These missing values are not displayed
by the box plot. You might wonder what percentage of all storms of a given Saf�r-Simpson intensity have
well-de�ned eyes. You can determine this percentage by selecting all observations in one of the box plots
and noting the proportion of observations that are selected in the bar chart.
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5 Draw a selection rectangle in the box plot around the category 1 storms.

In the bar chart in Figure 2.12, note that approximately 25% of the bar for category 1 storms is displayed
as selected, which means that approximately one quarter of the category 1 storms in this data set have
nonmissing measurements forradius_eye.

Figure 2.12 Proportion of Category 1 Storms with Well-De�ned Eyes

6 Drag the selection rectangle to select eye radii in other categories.

The selected observations displayed in the bar chart reveal the proportion of storms in each Saf�r-Simpson
category that have nonmissing values forradius_eye. Note in particular that very few tropical storms have
eyes, whereas almost all category 4 and 5 storms have well-de�ned eyes.

7 Click outside the plot area in any plot to deselect all observations.
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Create a Scatter Plot

The following steps examine the relationship between wind speed and atmospheric pressure for tropical
cyclones. The National Hurricane Center routinely reports both of these quantities as indicators of a storm's
intensity. The �gures in this section assume that you have excluded observations with low wind speeds as
described in the section “Exclude Observations” on page 16.

1 SelectGraph I Scatter Plot from the main menu.

The Scatter Plot dialog box appears. (See Figure 2.13.)

Figure 2.13 Scatter Plot Dialog Box

2 Select the variablewind_kts, and clickSet Y.

3 Select the variablemin_pressure, and clickSet X.

4 Click OK.

A scatter plot appears as in Figure 2.14.
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Figure 2.14 Wind Speed versus Minimum Pressure

Model Variable Relationships

In this section you model the relationship between wind speed and atmospheric pressure for tropical cyclones.
The scatter plot in Figure 2.14 shows a strong negative correlation between wind speed and pressure. To
compute the correlation between these variables, you can run SAS/IML Studio's correlation analysis. The
results in this section assume that you have excluded observations with low wind speeds as described in the
section “Exclude Observations” on page 16.

NOTE : You can select from theAnalysisor Graph menu only when theactive windowis a data table or a
graph. Click a window's title bar to make it the active window.

To run an analysis in SAS/IML Studio:

1 SelectAnalysis I Multivariate Analysis I Correlation Analysis from the main menu.

The Correlation Analysis dialog box appears. (See Figure 2.15.)

2 Click thewind_kts variable. Hold down the CTRL key and click themin_pressure variable. ClickAdd Y.

Both variables are added to the list of Y variables.
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Figure 2.15 Correlations Analysis Dialog Box

3 Click thePlots tab.

4 Clear thePairwise correlation plot check box.

5 Click OK.

See Chapter 25, “Multivariate Analysis: Correlation Analysis,” for more information about the correlations
analysis.

An output window appears (Figure 2.16), which shows the results from the CORR procedure. The output
shows that the Pearson correlation betweenwind_kts andmin_pressure is –0.92533.
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Figure 2.16 Output from the CORR Procedure

Suppose you want to compute a linear model that relateswind_kts to min_pressure. Several choices of
parametric and nonparametric models are available from theAnalysis I Model Fitting menu. If you are
interested in a response due to a single explanatory variable, you can also choose from models available
from theAnalysis I Data Smoothingmenu.

NOTE : If the scatter plot ofwind_kts versusmin_pressure is the active window when you select an
analysis from theAnalysis I Data Smoothingmenu, then the data smoother is added to the existing
scatter plot. Otherwise, a new scatter plot is created by the analysis.

6 Activate the scatter plot ofwind_kts versusmin_pressure. Select Analysis I Data Smoothing
I Polynomial Regressionfrom the main menu.

The Polynomial Regression dialog box appears. (See Figure 2.17.)
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Figure 2.17 Polynomial Smoother Dialog Box

7 Select the variablewind_kts, and clickSet Y.

8 Select the variablemin_pressure, and clickSet X.

9 Click OK.

A scatter plot appears (Figure 2.18), and output from the REG procedure is added at the bottom of the
output window.
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Figure 2.18 Least Squares Regression

The output from the REG procedure indicates an R-square value of 0.8562 for the line of least squares
given approximately bywind_ktsD 1222� 1:177� min_pressure. The scatter plot shows this line and
a 95% con�dence band for the predicted mean. The con�dence band is very thin, which indicates high
con�dence in the means of the predicted values.
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Overview of Creating and Entering Data

The SAS/IML Studio data table displays data in a tabular view. You can create small data sets by entering data
into the table. You can edit cells to examine “what-if” scenarios. You can add new variables or observations,
and you can cut and paste between cells of the data table and the Microsoft Windows clipboard.

Entering Data

This section describes how you can use the data table to enter small data sets. You learn how to do the
following:

� enter new variables

� enter or edit observations

� copy, cut, and paste to and from the Windows clipboard
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Example: Create a Small Data Set

The following steps describe how to enter data into a data table. The data in this example are quarterly sales
for two employees, June and Bob.

1 Create a new data set by selectingFile I New I Data Setfrom the main menu.

The New Data Set dialog box appears so that you can create the �rst variable.

The �rst variable will contain the name of the sales staff, so you must specify a valid SAS variable name.
Fill in the dialog box as follows (see Figure 3.1):

a In theName�eld, type Employee .

b In theType �eld, selectCharacter.

c Click OK.

Figure 3.1 Creating a Character Variable

2 Create a new variable by selectingEdit I Variables I New Variable from the main menu.

The second variable will indicate the quarter of the �nancial year for which sales are recorded. Because
the only valid values for this numeric variable are the discrete integers 1–4, you specify the measure level
as nominal.
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Fill in the dialog box as follows (see Figure 3.2):

a TypeQuarter in theName�eld.

b SelectNominal from theMeasure Levelmenu.

c Click OK.

Figure 3.2 Creating a Nominal Numeric Variable

3 Create a third variable by selectingEdit I Variables I New Variable from the main menu.

The third variable will contain the revenue, in thousands of dollars, for each salesperson for each �nancial
quarter.

Fill in the dialog box as follows (see Figure 3.3):

a TypeSales in theName�eld.

b In theLabel �eld, type Sales (Thousands) .

c In theFormat list, selectDOLLAR . Type4 in theW �eld.

d Click OK.
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Figure 3.3 Creating a Numeric Variable with a Format

4 Now you can enter the data shown in Table 3.1 as observations for each variable. Notice that the new data
set was created with one observation that contains a missing value for each variable. (A missing values for
a numerical variable is displayed as a dot.) Type the �rst observation in the �rst row.

When you enter data in the data table row marked with an asterisk (� ), a new row is created. When you are
entering (or editing) data, the ENTER key takes you down to the next observation. The TAB key moves
the active cell to the right, whereas holding down the SHIFT key and pressing TAB moves the active cell
to the left. You can also use the keyboard arrow keys to navigate the cells of the data table.

Table 3.1 Sample Data

Employee Quarter Sales

June 1 34
Bob 1 29
June 2 24
Bob 2 18
June 3 28
Bob 3 25
June 4 45
Bob 4 32

NOTE : When you enter the data for theSales variable,do nottype the dollar sign. The actual data is
f34; 29; : : : ; 32g, but because the variable has a DOLLAR4. format, the data table displays a dollar sign in
each cell.
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The data table looks like the table in Figure 3.4.

Figure 3.4 New Data Set

At this point you can save your data.

5 SelectFile I Save as Filefrom the main menu. Navigate to theData Sets subdirectory of your personal
�les directory and save the �le assales.sas7bdat.

NOTE : The default location of thepersonal �les directoryis given in the “The Personal Files Directory”
section in Chapter 34, “Con�guring the SAS/IML Studio Interface.” When you want to open your data
later, you can selectFile I Open I File from the main menu. The dialog box that appears has a button
near the bottom that saysGo to Personal Files directory. For this reason, it is convenient to save data in
your personal �les directory.

Adding Variables

You can add a new variable by selectingEdit I Variables I New Variable from the main menu. Alterna-
tively, you can right-click anywhere in the variable heading row. The New Variable dialog box appears. (See
Figure 3.5.)
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Figure 3.5 The New Variable Dialog Box

The New Variable dialog box enables you to de�ne the variable properties. The following list describes each
�eld in the dialog box.

Name
speci�es the name of the new variable. This must be a valid SAS variable name. This means the name
must satisfy the following conditions:

� must be at most 32 characters

� must begin with an English letter or underscore

� cannot contain blanks

� cannot contain special characters other than an underscore

Label
speci�es the label for the variable.

Type
speci�es the type of variable: numeric or character.

Measure Level
speci�es the variable'smeasure level. The measure level determines the way a variable is used in
graphs and analyses. A character variable is always nominal. For numeric variables, you can choose
from two measure levels:

Interval The variable contains values that vary across a continuous range. For example, a variable
that measures temperature would likely be an interval variable.

Nominal The variable contains a discrete set of values. For example, a variable that indicates gender
would be a nominal variable.
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Format
speci�es the SAS format for the variable. For many formats you also need to specify values for theW
(width) andD (decimal) �elds that are associated with the format. For more information about formats,
see theSAS Language Reference: Dictionary.

Informat
speci�es the SAS informat for the variable. For many informats you also need to specify values for
theW (width) andD (decimal) �elds that are associated with the format. For more information about
informats, see theSAS Language Reference: Dictionary.

NOTE : You can type the name of a format into theFormat or Informat �eld, even if the name does not
appear in the list.

Adding and Editing Observations

To add a new observation, type data into any cell in the last data table row. This row is marked with an
asterisk (� ).

When you are entering (or editing) data, the ENTER key takes you down to the next observation. The TAB
key moves the active cell to the right, whereas holding down the SHIFT key and pressing TAB moves the
active cell to the left. You can also use the keyboard arrow keys to navigate the cells of the data table.

It is possible to perform operations on a range of cells. If you select a range of cells, then you can do the
following:

� Delete the contents of the cells with the DELETE key.

� Cut or copy the contents of the range of cells to the Windows clipboard, in tab-delimited format. This
makes the contents of the cells available to all Windows applications (Excel, Word, and so on).

� Paste from the Windows clipboard into the selected range of cells, provided that the data on the
clipboard is in tab-delimited format. You can paste numeric data into cells in a character variable (the
data are converted to text), but you cannot paste character data into cells in a numeric variable.

Typing in a cell changes the data for that cell. Graphs that use that observation will update to re�ect the new
data.

NOTE : If you change data after an analysis has been run, you need to rerun the analysis; the analysis does
not automatically rerun to re�ect the new data.
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Overview of the Data Table

The SAS/IML Studio data table displays data in a tabular view. You can use the data table to change properties
of a variable, such as a variable's name, label, or format. You can also change properties of observations,
including the shape and color of markers used to represent observations in graphs. You can also control
which observations are visible in graphs and which are used in statistical analyses.

Data Table Menus

The �rst two rows of the data table are column headings (also called variable headings). The �rst row displays
the variable's name or label. The second row indicates the variable's measure level (nominal or interval), the
default role the variable plays, and, if the variable is selected, in what order it was selected. Subsequent rows
contain observations.
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The �rst two columns of the data table are row headings (also called observation headings). The �rst column
displays the observation number (or some other label variable). The second column indicates whether the
observation is included in plots and analyses.

The effect of selecting a cell of the data table depends on the location of the cell. To select a variable, click
the column heading. To select an observation, click the row heading.

You can display a context menu as in Figure 4.1 by right-clicking a column heading or row heading. A context
menu means that you see different menus depending on where the mouse pointer is when you right-click. For
the data table, theVariables menu differs from theObservationsmenu.

Figure 4.1 Data Table with the Variables Menu

The Variables Menu

You can access theVariables menu (shown in Figure 4.2) by clicking a column heading and selectingEdit
I Variables from the main menu. Alternatively, right-clicking a variable heading (see Figure 4.1) selects
that variable and displays the same menu.

You can use theVariables menu to do the following:

� change properties of existing variables

� create a new variable

� change the set of variables that are displayed in the data table

� change the set of selected and unselected variables

� set therole of an existing variable. You can assign three default roles:
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Label The values of the variable are used to label the markers in a plot. Only the markers that you
have clicked are labeled.

Frequency The values of the variable are used as the frequency of occurrence for each observation.
If you assign a variable to a Frequency role, then that variable is automatically added to dialog
boxes for analyses and graphs that support a frequency variable.

Weight The values of the variable are used as weights for each observation. If you assign a variable to
a Weight role, then that variable is automatically added to dialog boxes for analyses and graphs
that support a weight variable.

All roles are optional; you do not need to specify any roles. A variable can play multiple roles, but there can
be at most one variable assigned to each role.

Figure 4.2 The Variables Menu
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The following list describes each item on the Variables menu.

Properties
displays the Variable Properties dialog box, described in the section “Adding Variables” on page 33 in
Chapter 3, “Creating and Editing Data.” The dialog box enables you to change most properties for the
selected variable. However, you cannot change the type (character or numeric) of an existing variable.

Interval/Nominal
changes the measure level of the selected numeric variable. A character variable cannot be interval.

Label
makes the selected variable the label variable for plots. Only one variable can have this role.

Frequency
makes the selected variable the frequency variable for analyses and plots that support a frequency
variable. Only a numeric variable can have a Frequency role.

Weight
makes the selected variable the weight variable for analyses and plots that support a weight variable.
Only a numeric variable can have a Weight role.

Ordering
speci�es how nominal variables are ordered. This affects the way that a variable is sorted and the order
of categories in plots. If a variable has missing values, they are always ordered �rst. See the “Ordering
Categories of a Nominal Variable” section in Chapter 11 for further details. TheOrdering submenu is
shown in Figure 4.3.

Figure 4.3 The Ordering Menu
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You can order a variable in the following ways:

Standard speci�es that categories be arranged in ASCII order by their unformatted values. In ASCII
order, numerals precede uppercase letters, which precede lowercase letters.

by Frequency speci�es that categories be arranged according to the descending frequency count of
formatted values in each category.

by Format speci�es that categories be arranged in ASCII order by their formatted values.

by Data speci�es that categories be arranged according to thedata orderof formatted values. The
data order is determined by traversing the values of a variable, starting from the �rst observation.
The �rst (nonmissing) value you encounter is ordered �rst, the next unique (nonmissing) value of
the variable is ordered second, and so on. Sorting the data table does not affect this ordering; the
ordering is based on the original sequence of observations.

by Frequency (unformatted) speci�es that categories be arranged according to the descending fre-
quency count of unformatted values in each category.

by Data (unformatted) speci�es that categories be arranged according to the data order of unfor-
matted values. Sorting the data table does not affect this ordering; the ordering is based on the
original sequence of observations.

Custom speci�es that this variable be ordered by calling the DataObject.SetVarValueOrder method.
See the SAS/IML Studio online Help for details about this method.

Sort
displays the Sort dialog box. The Sort dialog box is described in the section “Sorting Observations” on
page 43.

New Variable
displays the New Variable dialog box to create a new variable as described in the section “Adding
Variables” on page 33 in Chapter 3, “Creating and Editing Data.” (See Figure 3.5.)

Delete
deletes the selected variables.

Display Name/Display Label
toggles whether the column heading displays the names of variables or displays their labels.

Hide
hides the selected variables. The variables can be displayed at a later time by selectingShow All.
Hidden variables cannot be selected.

Show All
displays all variables, including variables that were hidden.

Invert Selection
changes the set of selected variables. Deselected variables become selected, and selected variables
become deselected.

Generate _OBSTAT_ Variable
creates a new character variable called_OBSTAT_ that encodes the current state of each observation.
The values of the_OBSTAT_ variable are described in the next section.
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The _OBSTAT_ Variable

The_OBSTAT_ variable is a character variable of length 20. It was introduced in SAS/INSIGHT software as a
way to capture the state of observations, including the color and shape of markers and whether an observation
is selected. The �rst few characters encode the state of binary options such as whether an observation is
selected. A character is `1' if the corresponding property is true and `0' if the related property is false. The
properties are described in the following list:

Character 1 stores whether the observation is selected.

Character 2 stores whether the observation is included in plots.

Character 3 stores whether the observation is included in analyses.

Character 4 stores whether the observation has a label.

Character 5 stores the marker shape for an observation. This is a value between 1 and 8 that corre-
sponds to a shape, as given in the following table:

Value Shape
1 �
2 C
3 �
4 Þ
5 �
6 4
7 5
8 ?

Characters 6–20 store the RGB value of the �ll color for an observation marker. The RGB color model
represents colors as combinations of the colors red, green, and blue.

Each component is a �ve-digit decimal number between 0 and 65535. Characters 6–10
store the red component. Characters 11–15 store the green component. Characters 16–20
store the blue component.

If you read a data set for which there is no associated DMM �le and if that data set contains a variable named
_OBSTAT_, then the state of each observation is determined by the corresponding value of the_OBSTAT_
variable.

If an _OBSTAT_ variable already exists when you selectGenerate _OBSTAT_ Variablefrom the variable
menu, then the values of the variable are updated with the current state of the observations.

Using the _OBSTAT_ Variable in SAS Procedures

The_OBSTAT_ variable is often used in conjunction with a SAS procedure to analyze observations that
satisfy certain criteria. For example, you might want to perform a linear regression only on observations
that have the Include in Analysis property. Or you might want to compute a correlation matrix only for
observations that are represented by a square marker shape.
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The_OBSTAT_ variable contains information about the state of observations in SAS/IML Studio. It is often
convenient to use the DATA step to split the single_OBSTAT_ variable into several indicator variables so that
it is easier to use a WHERE clause to choose only observations that have a desired property.

To use the_OBSTAT_ variable to select observations for analysis by a SAS procedure:

1 Create an_OBSTAT_ variable by selectingGenerate _OBSTAT_ Variablefrom the variable menu.

2 Save the augmented data to a SAS data set such asSASUSER.MyData.

3 Use the following DATA step to extract each observation property into its own variable:

/ * Create numerical variables from an _OBSTAT_ variable. * /
data MyData;
set sasuser.MyData;
ObsIsSelected = inputn(substr(_obstat_, 1, 1), 1.);
ObsIsInPlots = inputn(substr(_obstat_, 2, 1), 1.);
ObsIsInAnalysis = inputn(substr(_obstat_, 3, 1), 1.);
ObsIsLabeled = inputn(substr(_obstat_, 4, 1), 1.);
ObsMarkerShape = inputn(substr(_obstat_, 5, 1), 1.);
ObsMarkerRed = inputn(substr(_obstat_, 6, 5), 5.);
ObsMarkerGreen = inputn(substr(_obstat_, 11, 5), 5.);
ObsMarkerBlue = inputn(substr(_obstat_, 16, 5), 5.);
run;

4 Use a WHERE clause to analyze only observations with a given set of properties. For example, the
following statements compute a correlation matrix for observations that are represented in SAS/IML
Studio by a marker shape:

data Subset;
set MyData(where=(ObsMarkerShape=1);
run;

proc corr data=Subset(drop=Obs:);
run;

Sorting Observations

This section describes how to sort a data table by one or more variables.

To open the Sort dialog box, you can selectEdit I Variables I Sort from the main menu. Alternatively, you
can right-click a variable heading to display theVariables menu (shown in Figure 4.2), and then selectSort.
The Sort dialog box is shown in Figure 4.4.

The �rst time the Sort dialog box is created, any variables that are selected are automatically placed in the
Sort by list. Subsequently, the Sort dialog box remembers theSort by list from the last sort.
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Figure 4.4 The Sort Dialog Box

The following list describes each item in the Sort dialog box.

Variables
lists the variables in the data set that are not yet in theSort by list. Select variables in this list to
transfer them to theSort by list.

o
transfers the selected variables from theVariables list to theSort by list.

n
removes selected variables from theSort by list.

Sort by
lists the variables to sort by.

Up
moves a selected variable up one space in theSort by list.

Down
moves a selected variable down one space in theSort by list.

Ascending
marks the selected variables in theSort by list to be sorted in ascending order.

Descending
marks the selected variables in theSort by list to be sorted in descending order.

To carry out the sort operation, clickOK.

As described in the section “The Variables Menu” on page 38, a nominal variable can be ordered in different
ways. If a variable has an ordering different from the standard ordering, then the sort dialog box indicates
that fact by marking the variable name with an asterisk.
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Selecting Observations

You can select observations in a data table by clicking the row heading on the left side of the data table. You
can drag down or up to select contiguous observations. You can click while holding down the CTRL key to
select new observations without losing the ones already selected. Figure 4.5 shows selected observations.

NOTE : Highlighting a range of cells in the data table does not select the observations. The section “Adding
and Editing Observations” on page 35 in Chapter 3, “Creating and Editing Data,” lists operations that you
can perform on a range of cells.

Figure 4.5 Selected Observations

The four cells in the upper left corner of the data table are different from the other row headings, as described
in the following list:

� Right-click in any of the four cells to display theObservationsmenu. TheObservationsmenu is
described in the section “The Observations Menu” on page 46. Consequently, this is a safe place
to right-click when you want to change properties of the selected observations, but no selected
observations are currently visible.

� Click in the upper left or lower right cell to deselect all observations and variables.

� Click in the upper right cell to deselect all observations and select all variables.

� Click in the lower left cell to deselect all variables and select all observations.

If no observations are selected, the lower left cell displays the total number of observations in the data table.
If observations are selected, the lower left cell displays (in brackets) the number of selected observations.

If no variables are selected, the upper right cell displays the total number of variables in the data table. If
variables are selected, the upper right cell displays (in brackets) the number of selected variables.
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Figure 4.6 illustrates two possibilities. The left portion of the �gure indicates a data table that has 2,322
selected observations; none of the 36 variables are selected. The right portion of the �gure indicates that 6
variables are selected, but none of the 6,188 observations are selected.

Figure 4.6 Indicating Selected Observations (Left) and Variables (Right)

The Observations Menu

The row heading on the left side of the data table gives the status of each observation. The heading indicates
whether an observation is selected, which shape and color is used to represent the observation in plots, and
whether the observation is included in analyses.

You can change the properties of selected observations by using theObservationsmenu. You can access the
Observationsmenu by selectingEdit I Observationsfrom the main menu. Alternatively, right-clicking
the row heading of a selected observation displays the sameObservationsmenu, shown in Figure 4.7.

Figure 4.7 The Observations Menu

The following list describes each item on theObservationsmenu.

Include in Plots
includes the selected observations in graphs.

Exclude from Plots
excludes the selected observations from graphs.
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Include in Analyses
includes the selected observations in statistical analyses.

Exclude from Analyses
excludes the selected observations from statistical analyses.

Marker Properties
displays the Marker Properties dialog box. The Marker Properties dialog box is described in section
“Changing Marker Properties” on page 47.

Label by Observation Number
sets the label that is displayed in the left-most column of the data table to be the observation number.
The observation number is also set as the default label that is displayed when you click an observation
marker in a graph.

Label by Variable
displays the Label by Variable dialog box. The Label by Variable dialog box is described in section
“Changing Observation Labels” on page 48.

Invert Selection
changes the set of selected observations. Deselected observations become selected, and selected
observations become deselected.

Delete
deletes the selected observations.

Examine Selected Observations
displays the Examine Selected Observations dialog box. You can use this dialog box to view and
compare the selected observations. The Examine Selected Observations dialog box is described in
section “Examining Selected Observations” on page 54.

Changing Marker Properties

You can change the markers used to represent observations. You can use marker shapes and colors to represent
observations that share common properties.

Marker shapes are often used to discriminate observations with different values of a categorical variable
(for example, male versus female). Marker colors can also be used for this purpose, or they can represent
a continuous variable. Chapter 9, “General Plot Properties,” describes coloring markers by a continuous
variable.

SelectEdit I ObservationsI Marker Properties from the main menu to open the Marker Properties dialog
box. (See Figure 4.8.)
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Figure 4.8 The Marker Properties Dialog Box

The Marker Properties dialog box contains the following UI controls:

Shape
sets the marker shape for the observations.

Outline
sets the marker outline color for the observations.

Fill
sets the marker �ll color for the observations.

Sample
shows what the marker with the speci�ed shape and colors looks like.

Apply to
speci�es the set of observations whose markers will change. By default, changes are applied to only
the selected observations.

Changing Observation Labels

You can change the label displayed in the left-most column of the data table. Observation numbers are shown
by default.

You can selectEdit I ObservationsI Label by Variable from the main menu to open the Label by Variable
dialog box. (See Figure 4.9.) You can use this dialog box to select the variable whose values are displayed in
the left-most column of the data table. The variable is also set as the default label that is displayed when you
click an observation marker in a graph.
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Figure 4.9 The Label by Variable Dialog Box

TheHide Label Variable check box hides the label variable. This is especially useful if the label variable is
one of the �rst variables in the data table.

Including and Excluding Observations

You can choose which observations appear in plots and which are used in analyses.

To include or exclude observations, �rst select the observations. From theEdit I Observationsmenu, you
can then selectInclude in Plots, Exclude from Plots, Include in Analyses, or Exclude from Analyses.

The row heading of the data table shows the status of an observation in analyses and plots. A marker symbol
indicates that the observation is included in plots; observations excluded from plots do not have a marker
symbol shown in the data table. Similarly, the� 2 symbol is present if and only if the observation is included
in analyses. If an observation is excluded from analyses but included in plots, then the marker symbol
changes to the� symbol.

For example, Figure 4.10 shows what the data table would look like if you excluded some observations. In
this example, the second observation is included in plots but excluded from analyses. The third observation
is excluded from plots but included in analyses. The fourth observation is excluded from both plots and
analyses.

Figure 4.10 Excluded Observations
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Examining Data

This section describes how to do the following:

� �nd observations that satisfy certain conditions

� examine selected observations

� copy selected observations into a separate data set

In analyzing data, you might want to �nd observations that satisfy certain conditions. For example, you
might want to select all sales to a particular company. Or you might want to select all patients with high
blood pressure.

After you have found the observations, you can examine the observations or copy them to a new data set.

Finding Observations

You can select observations in the data table by using the Find dialog box. (For a way to graphically and
interactively select observations that satisfy multiple constraints, see Chapter 11, “Techniques for Exploring
Data.”) You can open the Find dialog box (shown in Figure 4.11) by selectingEdit I Find from the main
menu.

Figure 4.11 The Find Dialog Box

The Find dialog box contains the following UI controls:

Variable
chooses the variable whose values are examined. The list includes each variable in the data set.
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Operation
selects the logical operation used to compare each observation with the contents of theValue �eld.

Value
speci�es the value used to select observations.

Apply variable's informat to value
applies the variable's informat to the contents of theValue �eld. If the variable does not have an
informat, then this item is inactive.

Apply format to each value during search
applies the variable's format to the variable and then compares the formatted data to the contents of the
Value �eld. If the variable does not have a format, then this item is inactive.

Match case
speci�es that each observation be compared to the contents of theValue �eld in a case-sensitive
manner. If the variable is numeric, then this item is inactive.

Use tolerance of
speci�es that a tolerance,� , be used in comparing each observation to the contents of theValue �eld.
Table 4.1 speci�es how� is used. If the chosen variable is a character variable, then this item is
inactive.

Clear existing selection
speci�es that all observations be searched, but only the observations that match the search criterion be
selected.

Search within existing selection
speci�es that only the observations that are selected be searched. You can use this option to perform
logical AND operations.

Add to existing selection
speci�es that all observations be searched, but observations that were selected prior to the search
remain selected. You can use this option to perform logical OR operations.

For numeric variables, letv be the value of theValue �eld and let � be the value of theUse tolerance of�eld.
(If you are not using a tolerance, then� D 0.) Table 4.1 speci�es whether an observation with valuex for the
chosen variable matches the query.

Table 4.1 Find Operations for Numeric Variables

Operation Values Found Missing Selected?

Equals x 2 Œv� �; v C �• No
Less than x < v C � Yes
Greater than x > v � � No
Not equals x …Œv� �; v C �• Yes
Less than or equals x � v C � Yes
Greater than or equalsx � v � � No
Is missing x is missing Yes
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To remember whether missing values match the query, recall that SAS missing values are represented as
large negative numbers. Table 4.1 is consistent with the WHERE clause in the SAS DATA step.

For character variables, comparisons are performed according to the ASCII order of characters. In particular,
all uppercase letters [A–Z] precede lowercase characters [a–z]. Letv be the value of theValue �eld and let
v � x indicate thatv precedesx in ASCII order. Table 4.2 speci�es whether an observation with valuex for
the chosen variable matches the query.

Table 4.2 Find Operations for Character Variables

Operation Values Found Missing Selected?

Equals x D v No
Less than x � v Yes
Greater than v � x No
Not equals x ¤ v Yes
Less than or equals x � v Yes
Greater than or equalsv � x No
Is missing x is missing Yes
Contains x containsv No
Does not contain x does not containv Yes
Begins with x begins withv No

To help remember whether character missing values match the query, think of the character missing value as
being a zero-length string that contain no characters. Table 4.2 is consistent with the WHERE clause in the
SAS DATA step.

As a �rst example, Figure 4.11 shows how to �nd observations in theHurricanes data set whoselatitude
variable is contained in the intervalŒ28; 32•. This is a quick way to �nd observations with latitudes between
28 and 32 in a single search.

A second example is shown in Figure 4.12. This search �nds observations for which thedate variable strictly
precedes 07AUG1988. Thedate variable has a DATE9. informat, so you can use that informat to make it
more convenient to input the contents of theValue �eld. (Without the informat, you would need to search
for the value 10445, the SAS date value that corresponds to 06AUG1988.) Recall that thedate variable is a
numeric variable, even though the formatted values appear as text.
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Figure 4.12 Searching for Dates

A related example is shown in Figure 4.13. This search �nds all observations for which thedate variable
contains the text “AUG”. To perform this search you must checkApply format to each value during search.
This forces the Find dialog box to apply the DATE9. format to thedate variable, which means comparing
strings (character data) instead of numbers (numeric data). You can then selectContains from theOperation
list. Each formatted string is searched for the value “AUG”.

Figure 4.13 Matching Text in a Formatted Variable
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Examining Selected Observations

You can examine the values of selected observations. To do this, selectEdit I ObservationsI Examine
Selected Observationsfrom the main menu. Figure 4.14 shows the dialog box that appears. By clicking
observation numbers in the list on the left (or by using the UP and DOWN arrow keys), you can examine
each selected observation in turn.

Figure 4.14 Examining Selected Observations

Copying Selected Data

You can subset your data by copying selected observations or variables to a separate data set. (You can select
variables without losing selected observations by holding down the CTRL key while you click.) You can
then analyze or save this new data set.

If no variables are selected, all variables are copied. If no observations are selected, all observations are
copied. After you have selected observations or variables or both, selectFile I New I Data Set from
Selected Datafrom the main menu. A new data table (Figure 4.15) appears, which contains only the selected
subset of the original data.
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Figure 4.15 Copying Selected Data

Saving Data

If you save data after changing variable or observation properties, then the changes are saved as well. Most
variable properties (for example, formats) are saved with the SAS data set, whereas observation properties
(for example, marker shapes) are saved in a separatemetadata �le. The metadata �le is stored on the client
PC and has the same name as the data set, but with admm extension.

For example, if you save a data set namedMyData to your PC, then a �le namedMyData.dmm is also created
in the same Windows folder as theMyData.sas7bdat �le.

If you have changed the data and try to exit SAS/IML Studio, you are prompted to save the data set if you
have done any of the following actions:

� edited cells in the data table

� changed a variable's properties (name, label, format, informat)

� changed a variable's measure level (nominal, interval)

� sorted a data set

� added or deleted a variable

� included or excluded observations

� changed an observation's marker properties (shape, color)

� added or deleted an observation
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Properties of Data Tables

When a data table is the active window, you can do the following:

� create additional copies of the data table

� change the default properties of data tables in the current workspace

You can selectWindows I New Window from the main menu to create a copy of the current data table.
(The new table might appear on top of the existing data table, so drag it to a new location if necessary.)
This second data table can be scrolled independently from the �rst. This is useful, for example, if you are
interested in examining several variables or observations whose positions in the data table vary widely. You
can examine different subsets of the data simultaneously by using two or more tabular views of the same data.

By default, if you sort one data table, then other data tables that view the same data are also sorted in the
same order. This is because a sort typically changes the order of the underlying data. (As mentioned in the
section “Saving Data” on page 55, when you exit SAS/IML Studio you are prompted to save the data if you
have sorted it.) However, there might be instances when it is useful to view the same data, but sorted in a
different order. To accomplish this, you canlocally sorta data table.

To locally sort a data table, selectEdit I Properties from the main menu, which displays the dialog box
shown in Figure 4.16.

Figure 4.16 Data Table Ordering Properties

TheOrdering tab contains the following UI controls:
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