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Abstract
The Hartford’s corporate planning system, called the Corporate
Profit Model (CPM), is a SAS based multi-platform application that
runs on a DEC Alpha VMS host and on a Windows NT Server. It
makes heavy use of Base SAS and SAS/CONNECT® on these
platforms. It also interfaces with a Visual Basic (VB) application
that runs under Microsoft Excel. The VB portion of the system
allows users to input assumptions into the model, and view output
generated from the model in the form of Excel spreadsheets. These
inputs and outputs are accessed via the company’s intranet facility.
The Alpha portion of the system performs the necessary number
crunching, with the NT Server portion serving as the connection
between the user and the Alpha host.

Introduction
The Hartford is a large insurance company that provides coverage
for a host of individual and commercial customers. CPM was a
system developed 30 years ago in Fortran that enabled the
modeling of premiums, losses due to claims, and loss expenses
resulting from payment of claims for the property/casualty
insurance products. Other inputs for such things as general
expenses, loss reserve changes, and reinsurance activity were
loaded to produce a forecast of what is called Adjusted
Underwriting Income. This legacy CPM was very difficult to
maintain due to the “spaghetti” code that had developed over the
years. It also required the users to input planning assumptions
using manual, time consuming methods. It only produced hard
copy reports. However, its internal business logic was still sound.
By the mid-90’s, The Hartford’s financial services portfolio had
expanded to where it was now necessary to plan other sources of
income, particularly investment income and servicing income, in
more detail. To do this, a batch system, Integrated Financial
Planning System (IFPS), was developed in SAS. IFPS sort of
“wrapped around” CPM by using CPM as an input source, then
taking in additional forecast assumptions for planning Net Income,
Cash Flow, and Balance Sheets. Completing IFPS, our attention
then shifted back to rewriting the legacy CPM and integrating the
two planning systems.

Our actuarial, controller, and planning analysts all use Excel as a
“natural language” for communicating quantitative and financial
information. Since the company had standardized on WinTel, all
users had Microsoft Office products and used Excel as their
primary spreadsheet tool. An excellent corporate communications
infrastructure existed, which connected all LANs via a backbone
and provided intranet services.

The Solution
We decided our new CPM would be written in SAS and be
executed on the Alpha. However, it would have to be invoked via a
“front end” that could download input templates in the form of
spreadsheet applications to user desktops. The front end
application would have to reside on the Corporate Actuarial LAN
server (Windows NT), the home of our newly developed Web site
and our connection to both the corporate communication backbone
and the intranet.
At the time, there were only two realistic language choices for front
end development—Java and Visual Basic. Our choice was guided
by the broad based support for Visual Basic and the lack of Java
standardization at the time. Since we wanted to minimize impact
on the customer environment and they all used MS Office, we
settled on the Excel subset of Visual Basic for our macro language.
The Visual Basic code behind the front end application would
validate and accept user input for the CPM run. It would then
create customized input files and parameters reflecting the
modeling assumptions desired. After triggering a run of CPM on
the Alpha, output would be returned to the users in the form of front
end spreadsheets.
Exhibit 1 is a diagram of the overall processing flow in the new
CPM.

Obstacles encountered and resolved
Here are some of the critical questions that had to be dealt with in
building the new CPM.

The Problem

1. How can a batch SAS job on an NT Server be invoked from an
Excel desktop screen?

The new planning system (we decided to keep the name CPM)
would still have to run on the Alpha where the horsepower was
available to handle the large amount of data and calculations
involved. But how could we provide a user friendly, GUI interface
for our customers without installing specialized software or
applications on their desktops creating a system administration
nightmare? Expense was a consideration also. Management
wanted to use existing software products and avoid additional
costs involving new software products on user desktops.

Using the Excel toolbar, an icon was created on a spreadsheet that,
when clicked, would invoke a SAS batch job on the network
connected NT Server. This was done using the following steps.
Pick these menu choices from the Excel toolbar: Insert, Object,
Create New Package. In the resulting Object Packager Window,
select Edit and then the Command Line choice. In the Command
Line box, type in the network path pointing to the SAS.EXE
program, with the SYSIN option and the CONFIG option specified.
For example,
\\CORPACT1\SAS\SAS.EXE
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-SYSIN \\CORPACT1\SAS\CPMPARM.SAS
-CONFIG \\CORPACT1\SAS\CPMCONFIG.SAS
This is a normal way to invoke SAS, and is documented in the
manual SAS Companion for the Microsoft Windows Environment,
Version 6, Second Edition available from SAS Institute.
Next, click the Insert Icon button in the Object Packager Window,
and select the icon you wish to appear on the user screen, for
invoking the SAS system. Then exit the Object Packager window,
and you will see the icon that, when clicked, will start up SAS. After
SAS starts (as a result of the SAS.EXE portion of the command
line), then the SAS program specified in the SYSIN portion will
execute. You can also use the CONFIG portion to perform some
automatic processing at startup time as desired.
The SAS program invoked, here called CPMPARM, executes on
the NT Server and accomplishes one primary task. It reads a
parameter file created by the user on the front end which tells what
parameters should be used in running the CPM model. The
parameter file can contain multiple records, and each record then
triggers a batch run of the CPM model on the Alpha.

4. How can users be notified of processing status, after they have
clicked the icon to invoke the SAS job?
When a user clicks on the icon in the Excel screen, a tool bar icon
automatically appears at the bottom of their screen with an
hourglass and the beginning of the name of the batch NT SAS
program. Clicking on this toolbar icon provides the user with
additional information on what program is running and where the
log and list files are being written. The last step in the NT SAS
program is a DATA _NULL_ step with a FILE MESSAGE
statement. This outputs a popup window on the users screen with
customized text telling the user that all batch processing requested
for CPM has been now submitted to the Alpha. The user must
respond to the OK button in the popup window to continue with
other desktop processing. This submit process of a variable
number of Alpha jobs takes under a minute to complete.

Exhibit 2 shows the Excel screen with the icon that the user clicks
on to invoke the NT and Alpha SAS processing.

The batch SAS jobs submitted to the Alpha each takes from 2 to 15
minutes to complete, depending on the parameters submitted. At
the end of a batch job, a “done” file is created containing a
date/time stamp. This done file is then read by the front end
application to trigger a screen telling the user that the Alpha batch
process is completed, and spreadsheet output is available for
viewing. Users can query at any point to find out if the process is
done.

2. How can file contention between the user and the SAS NT
application be avoided?

5. How is output returned to the front end, and formatted for user
viewing and printing?

After the user invokes the SAS program from the Excel front end by
clicking the icon, the program needs to access the parameter file.
The possibility exists that the front end will still be updating the file
and the SAS program would abort with a file in use error. The SAS
program deals with this possibility by attempting to open the file
with the FOPEN function. This code is in a loop so that if the
return code from the function indicates that it failed, it will attempt to
open again. The loop is currently set to execute 50 times if
necessary. This has solved the problem for us, since the front end,
if indeed updating the file, does so in a very brief batch processing
window, rather than interactively which would result in keeping the
file open much longer.

When the various models (Premiums, Losses and Expenses) have
completed their respective number crunching, each model will have
created its own permanent SAS data sets with the appropriate
calculations. With the use of several SAS macros, the contents of
these SAS data sets are formatted as comma-delimited (CSV) files
and shipped to a shared (Alpha and NT) directory. At that point,
the front end is able to open the CSV files as Excel spreadsheets,
allowing users to do as they please with the spreadsheets - copy,
cut and paste, print, or save on their desktop.

3. How can SAS processing on the Alpha be invoked from the NT
Server?

6. How are users given access to detail data, for further ad hoc
investigation?

This is easily done by using the services of SAS/CONNECT which
runs on both the NT Server and the Alpha. A communications link
with the Alpha is created by using the SIGNON statement in the
NT Server SAS job. This causes a script file to execute to make
the connection. We were able to use the script file shipped with the
SAS/CONNECT software, with a customized modification to avoid
the online prompt for the userid and password. For more
information about SAS/CONNECT and script files, see the manual
SAS/CONNECT Software, Usage and Reference, Version 6,
Second Edition from SAS Institute.

If a user receives unexpected results from the Corporate Profit
Model, they may need to investigate underlying detail data. The
ability to access data is currently provided by use of the SAS
System Viewer, a free tool from SAS Institute that runs under
Microsoft Windows. Using the viewer, users can access SAS data
sets which in CPM represent our Premiums, Losses, and
Expenses data bases. Although the access is read only, users can
subset and extract data via an SQL query window. The results of
the query can then be cut and pasted from the SAS Viewer window
into Excel, for further manipulation and reporting by users as
desired.

When the CONNECT session is established, a REMOTE
SUBMIT statement is issued causing the subsequent code to be
shipped and executed on the Alpha. The necessary parameter file
information is then PROC UPLOADed, and this is followed by a
%SYSEXEC statement that submits a batch job for execution on
the Alpha to run the model for that particular set of parameters. If
a parameter file has multiple records for executing the model
repeatedly, then multiple batch jobs would be submitted into a
single threaded Alpha job queue. In this way there is no file
contention between jobs. Also, the data on the Alpha is partitioned
into subdirectories, one for each line of business, so if it becomes
necessary to create multiple simultaneous queues, then there will
still be no file contention.

Exhibit 3 shows a sample output report as it would appear in the
front end application.

The SAS files with the detail data for premiums, losses, and
expenses reside on the Alpha. Transparent cross-platform access
to these SAS data sets from a user’s desktop is possible because
the SAS System Viewer makes use of the SASSFIO I/O engine.
However, it is also necessary to license SAS/CONNECT and the
user must be network connected directly to the Alpha. Given this
setup, our users can see the Alpha SAS data sets using their
Microsoft Windows Explorer, double click on them, and have the
SAS System Viewer automatically invoked resulting in a
spreadsheet-like display of the data. We see an approach such as
this as a way to get out of the business of creating ad hoc extracts
and reports.
Another type of capability was developed for the IFPS reporting
detail—the underlying components of Net Income, Cash Flow, and
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Balance Sheets. As with the Underwriting Income reporting, CSV
files of all reports and all data element listings are created that are
accessible as Excel spreadsheets. In addition, a “Create Your Own
Report” capability was developed where a user may select any
number of data elements and portray them for all current year and
future time periods, again as an Excel spreadsheet. We are further
expanding our multi-line of business reporting capabilities through
Excel’s extremely powerful Pivot Table functions.

7. How is documentation on the CPM system made available to the
user community?
With a financial planning system such as CPM, it is important that
all users have a common understanding of formulas, data items,
etc. We have accomplished this by putting documentation out on
the intranet for anyone to view. Using a browser (Internet Explorer
or Netscape), the user can access Web pages and HTML coded
documents. Included in the output facility is documentation of CPM
and other downstream systems, data dictionaries (complete data
dumps of production SAS data sets), text descriptions of the
formulae in the various models, and some standard reports viewed
using a separate Excel application invoked via HTML code.
Exhibit 4 is the Excel screen that allows any user to access the
various parts of system documentation.

8. How is the system designed to reduce maintenance required to
handle inevitable changes, such as new types of insurance
products?
The Hartford continually strives to create products and coverages
that meet our customers needs. This means that new “lines” of
insurance are created, while existing lines may be split, combined,
or discontinued. The legacy CPM was designed to model a
maximum of 30 insurance lines, a limit that was reached many
years ago. The new CPM has no restrictions on the number of
lines modeled, and was designed to be flexible to meet the
dynamically changing nature of new insurance products as well as
new business acquisitions.
One approach used in the new system was to create table driven
code and avoid the use of any hardcoded constants. For example,
the current structure of our insurance lines and sublines (the
components of the lines) are contained in easily maintainable
tables. When a change must be made, it is made once to a
“master” table that then drives on request SAS programs which
create updated SAS format tables. Format tables are used liberally
in many programs as the primary technique to avoid using code that
would otherwise require routine program maintenance.
Another design feature was to structure the Alpha program code as
a hierarchy of executable modules. There is one high level
program, called the CPM Driver, which then calls (as necessary)
the Premium Driver, the Loss Driver, and/or the Expense Driver.
Each of these driver modules then calls multiple SAS macros that,
piece by piece, perform the necessary tasks. Using a modular
approach permits us to reuse the same code where ever possible
and reduces our maintenance effort.

Conclusion
The CPM System is an essential tool allowing many users at the
Hartford to analyze current trends and make projections into future
years concerning the net income, cash flows and ROE to be
potentially realized. The system was built using existing software
products and without incurring extra license fees or added
maintenance costs. While a total SAS solution would have been
more seamless and elegant, the same end result has been

achieved without the need to install specialized software on
hundreds of desktops and dozens of servers. In the future, we will
be looking at the ways to increase efficiency, possibly involving the
use of SAS/SHARE® and SAS Enterprise Reporter® software.
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