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ABSTRACT
Across the globe, health and life science organizations need the ability to access, explore, and model data. Study
start-up units view enrollment and screen fail rates across sites; monitors investigate serious adverse events;
biostatisticians test interactions between predictive variables and health outcomes; business analysts forecast the
budgetary spend necessary to complete a trial. In this presentation we will discuss how SAS ® Visual Analytics,
Visual Statistics, and Visual Data Mining and Machine Learning can help answer these questions and many more
facing the health and life science industry. This suite of visualization tools provides a modern, integrated environment
for governed data discovery that can be leveraged by many users across the organization including those without
advanced analytical or programming skills. We will demonstrate data exploration, descriptive and predictive
modeling, and machine-learning techniques for analyzing structured and unstructured data.

INTRODUCTION
A visual presentation of data is one of the most straightforward, concise, and reader-friendly tools that can be
leveraged to derive and distribute insights across an organization, especially for clinical trials. Unfortunately, creating
nice-looking and informative graphs using standard coding techniques can become cumbersome and is a task that is
often easier said than done. To help all levels of an organization get the answers they need quickly, SAS has layered
an analytic-ready user interface on top of the SAS® Viya in-memory compute engine to allow users to quickly explore
data and generate repeatable analyses at the click of a button in one unified environment. In this hands-on workshop,
we will discuss options for loading data into SAS® Viya, as well as basic methods for exploring data. Next, we will see
an overview of building, comparing, and putting models into production along with some various options for sharing
reports. Join us as we discover the ease of usability in the latest offerings from SAS Institute and navigate through
the platform to build appealing high-powered analytic reports.

SAS® HOME
The SAS® Viya landing screen – SAS® Home - is the starting point from which actions are performed and reports can
be created. The screen contains tiles or shortcuts which correspond to different actions that a user can make when
performing an analysis. For example, the first tile is to “Manage Data”, in other words to view, access, load, and
profile data for use in generating reports. The home screen can be customized for other user actions such as
browsing recently generated reports, saving favorite reports, and embedding links.

Figure 1. SAS® Home
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DATA
Users can set up access to data and files and load data into memory using the “Manage Data” tile. The Available tab
lists data currently loaded into memory. The Data Sources tab allows users to establish connections to data sources
and lists tables with access authorization. The Import tab allows users to load local flat files or access and pull social
media feeds for analysis.

Figure 2. Data Access
Once a dataset has been loaded into memory, it is available for use on the platform. The first step in building
analyses off a dataset is to figure out what is in the dataset. There are three tabs that appear on the right half of the
screen after selecting a single dataset within the “Manage Data” tile. The first tab, “Details”, provides high level details
about the dataset – the number of variables and rows, dataset size, when the dataset was created and last modified,
and the type of each variable. The “Sample Data” tab is a print of the dataset. A user can select the number of rows
that are printed for viewing. Lastly, the “Profile” provides summary statistics for each of the variables in the dataset
such as count of unique levels, percentage of the variable that is null, and basic summary statistics.

Figure 3. Profile Data
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EXPLORE DATA
Once comfortable with the contents of the dataset, we can use the “Actions” dropdown at the top right of Figure 3 and
begin exploring the data using the “Explore and Visualize Data” tile. On the screen that appears, there is an “Objects”
section on the left side, which contains the tables, listings, graphs, forecasts, and models that a user can select to
create in a report. There is also a pop out bar descending vertically along the right side of the screen in which a user
defines the roles of the variables used, options for the layout and appearance, and additional choices for variable
actions, rules, and filters for each object. To create an object, drag and drop the name out of the left panel onto the
graphing space.

Figure 4. Explore and Visualize Data Homescreen
To perform exploratory analysis of a dataset, objects are created based upon variables of interest and customized to
gather insights. In Figure 5, objects are created based on the response variable PAD (Peripheral Arterial Disease). A
donut chart shows frequency of PAD, a boxplot graphs BMI by diabetes status, a dual-axis bar line chart illustrates
time since quit smoking cigarettes by marital status segregated by PAD status, and a button bar controls view based
on country of origin.

Figure 5. SAS® Visual Analytics Plots in Explore and Visualize Data
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BUILDING MODELS
To begin creating models in the report, scroll the objects tab to the SAS® Visual Statistics section and drag and drop
a decision tree into the graphics space. Choosing PAD as the response variable and a list of various predictor
variables, generates a decision tree showing that the number of days drinking alcohol per week is the variable of
highest importance from those selected. Note, that variables can easily be added or removed from the model by
clicking the “+ Add” button at the bottom of the predictors list. Users can also choose the event level, statistic of
interest, and customize additional selections in the options tab.

Figure 6. Decision Tree from SAS® Visual Statistics on Viya
Once satisfied with the decision tree, select the three vertical dots in the upper right-hand corner of this object and
choose “Duplicate As” and then click the “Neural Network” option from the SAS ® Visual Data Mining and Machine
Learning (VDMML) package. This selection will automatically duplicate the decision tree from Figure 6 into a Neural
Network model. The “Duplicate As” option will show the entire list of available models available for exploring.

Figure 7. Duplicate Figure 6 as a Neural Network
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MODEL COMPARISON
After creating a set of models, add a new page by clicking the plus sign that is next to the page tabs. In the objects
pane, drag and drop a “Model Comparison” object onto the graphing screen. Upon doing so, a text box will appear
prompting the user to choose the parameters and select from the previously created models for comparison. In this
example, only the Decision Tree and Neural Network are available, however, additional models can be created or
replicated with different parameters to be included in the model comparison. In Figure 8, we see that Decision Tree 1
is the selected champion model using a KS fit statistic. Note in the options that the fit statistic used for comparison
can be changed.

Figure 8. Model Comparison

GENERATING PIPELINES
We will generate a pipeline based upon the process that we have followed up until now. To do so, right-click within
the model comparison object and select “Create Pipeline…”. This will open a project in SAS ® Model Studio that
contains the steps which were taken to create the model comparison from figure 8. By right-clicking on nodes within
the pipeline, a user can add additional steps into the pipeline which will be accounted for when running using the play
button. Pipelines have additional criteria that can be defined, including statistics for class selection, interval selection,
and partition and depth selections.
In addition to adding new nodes, users can also create additional pipelines which follow a different process and
compare pipelines. For example, the Decision Tree champion from Figure 8, may not be the selected model when
compared against a new pipeline.
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Figure 9. Pipeline
Once the pipeline(s) has successfully run, select the “Pipeline Comparison” tab at the top of the screen. This tab
provides various diagnostic attributes from the pipeline that was just created including the score code, ROC Reports,
Lift Reports, and Output.
Using the gear in the top right, users can choose to download the underlying batch code in either SAS, Python, or
REST code. Additionally, using the three vertical dots in the top right, models can be published into a specific folder
or database for use, making it extremely easy to publish models once they are complete.

Figure 10. Pipeline Comparison
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CONCLUSION
The suite of visualization tools running on SAS® Viya are specifically designed to make generating high quality
analytic reports and validated predictive models easy and fast. With these tools you can access your data wherever it
is housed, build and share reports across your organization, and decrease time to insight generation. This workshop
barely scratches the surface of what is available on the platform and is meant to serve exclusively as an extremely
high-level overview. Once you familiarize yourself with the platform and all that is available within, you will wonder
how your organization ever derived insights without it.
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