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Abstract:

This paper provides a conceptual framework for ¢jtetive reporting processes using
SAS® in conjunction with Microsoft applications,exjifically Excel and PowerPoint. A
variety of efficiency challenges, ranging from datempilation in SAS to creating the

final comprehensive output for distribution, arelessed separately for both Ad Hoc and
standardized reporting processes. This papersodéféineoretical framework for reporting
and is primarily concerned with the interactiorrgborting tools that provide an optimal
path for summarizing information, depending upaatdsk at hand. The framework
presented draws from 4 years of on-the-job reppixperience in the financial/banking
industry. The reporting techniques presented EyeSAS, the SAS Add-In for
Microsoft, and the Microsoft applications.

Introduction:

As is well known, the SAS software is leveragedasibusiness lines, companies and
industries around the globe for its power to digsate, manipulate, and summarize large
guantities of data. SAS offers users the abibtgiaw a summarized and comprehensive
report or picture of these large datasets thabeamsed for a variety of purposes.
Reporting processes using the SAS software carabeefl in a countless number of
ways, requiring the user to think creatively abitnat goal of their report and how to

arrive at that goal.

When creating a report with SAS, every user mussicier the same questions prior to
coding their program and producing the final reporrder to make the most efficient
use of time. These questions can be divided hreetcategories; the type of report, the
report audience, and the resources needed to prakdeceport. An analyst can make the
most efficient use of their time creating theiragppon addressing these basic
guestions. The following sections will cover a fdifferent approaches to report
generation using both SAS and Microsoft applicaiomhe choice of techniques
depends largely upon the report type, report aueieand resources available.

Reporting Consider ations:
Report Type:

A user producing an ad hoc report is often trymgwestigate a particular problem or
answer a specific question. In this case, the aféen has a smaller time window upon
which to work and may not be as concerned withtorgan aesthetically pleasing
report. The SAS program should be easy to readHadthe user flexibility to change
how they are viewing the data “on the fly”. Thypé of report often involves less



sophisticated coding (ie. Macros, Do Loops) and texling efficiency considerations
than is the case for standardized reporting praesdu

Standardized reports are often produced on soneeititarval and are performed to
summarize data in the same manner over time (iathhg quarterly, and annually).
Efficiency and visual appeal are given higher ptyovhen producing a standardized
report. Thus, these reports need to be more atohaad may require the interaction
with external software applications, like MicrosBfbwerPoint, Word or Excel.

Report Audience:

Not only does the SAS user need to consider the ¢fypeport but they also must be
aware of the report audience. The program upochwur report is distributed, the
looks of the report, the report length/depth azé/sicope, as well as security issues must
all be addressed when considering the primary coassiof the report.

Available Resources:

Lastly, the SAS user must operate within the resssiwhich are available to create the
report. The analytical tools and software appioe available to one user may be quite
different than those available to another. Tha@g@ghes presented below leverage SAS
and involve a heavy reliance on the SAS Add-InMacrosoft feature, as well as the
Microsoft applications.

Not only is the user subject to creating the repathin the means of the analytical
resources available, they also must work withirrtben strengths. It is quite possible
that the user will be subject to leveraging thdgao which they are familiar, instead of
expending the time and money it takes for trainmgther methods. The best way to
produce a report using SAS depends on the consimleiE the skill set of the analyst
and what they have available to them with respetite and software.

Reporting Techniques:
Ad Hoc Approach:

When it is determined that the type of report i'ad in nature, the analyst should
leverage the fastest, the most reliable and flexalplproach to creating a report. An ad
hoc report is often used to answer questions ssiciizat are the loss rates within a
particular population segment and why is productiolume spiking during a specific
time period? These types of reports can be timsitee and the optimal analytical
techniques may not be obvious where several ieraf the analysis may need to be
performed in order to answer your question or gobl Therefore, it is important to
leverage the fastest and most flexible approadhooving the results. Coding in SAS
should be relatively simple and easily read. Thalfoutput should be easily
manipulated and changed in order to quickly dispieydata in a variety of ways.



The best technique is to leverage the tools ari$ $ke analyst has available and is most
comfortable putting into practice. For instanée¢he analyst is most comfortable
displaying their summary data, charts, graphs,dayng in PROC MEANS, PROC
SUMMARY, PROC TABULATE or SAS graph then perhapsthpproach makes the
most sense. In this case, SAS will do most ifalbthe processing and the analyst
simply relies on their programming skills in orderassess results and manipulate
table/charts where needed. However, one must c@ntipia programming intensive
process to an approach which leverages the SASIA&-Microsoft Office.

The SAS Add-In for Microsoft was originally desightr decision makers who know
Microsoft Office but have limited SAS programmingdwledge. However, one could
make a strong argument that an analyst can levé@heSAS programming skills and
their knowledge of the Microsoft Office applicateto make for an effective and
efficient Ad Hoc reporting tool. The primary furan of the SAS Add-In for Microsoft
is that it offers the ability to leverage the repay and analytics of SAS directly through
Microsoft Office applications. The tools providedlude approximately 80 different
analytical procedures (regressions, multivariatktane series analyses, summary
statistics) that can be run and generated withicrdgioft yet processed within the SAS
environment.

The SAS Add-In for Microsoft can be useful in stioa where one would like to offer

the capability of another party, call them the “qmogrammers” to look at data,
processed by SAS, in a variety of ways using a B#&face in Microsoft Excel, for
instance. The programmer can even go as far@eabe macro variables that the non-
programmer can adjust in order to change the wasikS reads data and manipulate the
permanent SAS dataset feeding into their analyBig.simply, the programmer will

write code which creates a permanent SAS dataseth@mnon-programmer uses the SAS
Add-In for Microsoft software to point to this dat and run a variety of analyses. Once
a permanent SAS dataset is created, the analysisecahown in the form of tables,
charts, and pivot tables and can be easily refceahd changed without any coding
whatsoever. This functionality simplifies the cogliprocess and offers a great deal of
flexibility when analyzing and summarizing the dawhether or not the process
involves several parties or is centralized to glsimnalyst, the functionality of the SAS
Add-In for Microsoft make it an excellent ad hopoeting tool.

The benefits of the SAS Add-In for Microsoft do oemvith some notable limitations and
things to consider. The first is with respectiedimitations when trying to read the
SAS data into Excel. There is some transfer tissmaated with reading the data and the
size of the file upon which Excel will read and teagth of time will vary depending on
the computer resources available to the analyshinhkzing the size of the permanent
dataset read into Excel with the use of PROC SUMMA#Rd PROC MEANS will help
alleviate transfer time. Additionally, linking ti#s and charts in Microsoft to the SAS
dataset with the SAS Add-In for Microsoft softwaan significantly increase the size of
the Microsoft file. Too many pivot tables linking several data sources can lead to
slower processing and make it more challengindect®nically share the file. This
problem can be hedged, to a certain degree, bingrtke pivot tables and charts to one



another instead of individually linking them to thata source (SAS permanent dataset).
The third limitation identified and worth notingtise inability for SAS Formatting,
created via PROC FORMAT, to successfully trangfehe output in Microsoft. Any
formats applied to the data must therefore be badéd within a DATA or PROC SQL
step. Itis also important to consider other po&fimitations with respect to more
complex analytical procedures that perhaps do xist within the SAS Add-In for
Microsoft interface prior to implementing such gpeoach.

Standardized Approach:

The ultimate goal of the analyst creating a statidad report is automation. In other
words, the report should be created with as littlnual processing as possible. The goal
is to let SAS do most, if not all of the processamgl data summarization. This way the
analyst can spend little time creating the repod @ore time focusing on analyzing the
information presented.

A standardized report will typically pull data fraiime same location and be presented in
the same fashion several times within a given timiézon. The framework of the
process will depend on the presentation and digtab guidelines specific to the report.
There are more formal reports which require PowatRwesentations, including several
tables and charts that include relevant verbiagéagxng the results. Other more
informal reports may simply require a copy/past&AS output into a Microsoft Word,

or perhaps an e-mail. The requirements will celyampact the framework of the report
but the primary goals of efficiency and automatiahd throughout. This section will
assume the standardized report will be displayelddsstributed using one of the
Microsoft applications.

Report Finalized in Excel

A standardized report can be easily finalized asttiduted within Microsoft Excel. The
goal is to have SAS do most of the programmingsamdmarization and to keep manual
Excel work to a minimum. One might assume thatSA& Add-In for Microsoft would
be an ideal tool to complete this task. Howevmnitations to the output style
(Charts/Tables), file size, and formatting issussld make the SAS Add-In for
Microsoft less efficient in the long run.

Another option to creating a standardized repollicrosoft Excel, using SAS, would be
to create a text file in SAS and export into Mi@fh€Excel, to then be read into charts
and tables. This could very well suffice as ancefht process but there are limitations as
to how many rows Excel can handle. If the anadgst successfully summarize the data
to Excel’s specifications, export the data to exstethat charts and tables automatically
link to that data, then this option becomes wodhsideration. This process has served
sufficient in my experience but has often involvedizing Excel to further summarize

the exported data into pivot tables so that itlmamasily graphed. This involved
additional manual updating and led to the potembiafurther optimization, which leads

to a more optimal solution.



In the last example, the step of summarizing tRedata further in Excel can be moved
to SAS. Let’s think of a Microsoft Excel pivot telbas simply a cross tabulation of
variables which can easily be created using PROBUIAATE or PROC REPORT in
SAS. In this way, we can essentially create thetgiable in SAS and present it as
HTML output. This summarized output can be exgbdemerely copy/pasted into an
Excel worksheet which is linked to Microsoft Extables automatically. This process
can be optimized such that the analyst updatesasaems the SAS program, and copies
the output into Microsoft Excel. Any work beyoritht point would be in the form of
customized verbiage which explains the informapogsented and the overall
distribution of the file. The question can be beyge to whether this is really the most
automated and efficient method available. The anssvprobably no. An analyst savvy
in SAS Graph could write SAS code to create the HTddtput necessary to replace any
graphing in Excel and have it automatically outipuan Excel workbook. However,
those familiar with SAS graph knows that therelengations and that the demand for
specific reporting requirements could exceed thpabaities of SAS Graph. The optimal
way will again depend on the expertise of the astadnd the resources available.

Scenario I1: Report Finalized in Power Point

Similar to the standardized report in Excel, theme several options to producing an
effective report by transporting SAS output intprasentable PowerPoint format. The
first option is to make use of the SAS Add-In foickdsoft. If the final tables and charts
are simple and straight forward, a programmer céedgdibly read their permanent SAS
dataset using the SAS Add-In for Microsoft softwarel refresh tables and charts with
the ‘click of a button’. However, this is not aggboption for more sophisticated reports
that require more customization than is offeredulgh the SAS Add-In for Microsoft.

The second option involves coding the tables ardtsho produce and export the results
in an HTML format from SAS directly to PowerPointhis is certainly an option for
those who are comfortable with SAS Graph and adbhermarization procedures within
SAS. If these procedures are sufficient to meabnteng needs, this approach could
effectively cut out the need for a mid-step procassh as bringing data into Excel to
create the tables and charts prior to exportifgawerPoint. If the report, on the other
hand, requires tables and charts that are mordyeaitbred in Excel, there are some
efficiency options to consider.

To begin, the example in Scenario | above is atgt@ating point to create Excel tables
and charts from SAS output efficiently and withyeéttle manual work. The next step is
to simply link these Excel charts and tables inRoaverPoint presentation. The linking
property available through Microsoft offers an ea&y to read information without
having to copy and paste. The important thingotaseder when creating a standardized
report is that its good practice to save an adaiticopy of the presentation each time the
report is updated and to keep a separate indepenelesion that is only used for

updating verbiage and refreshing the links. Tlesto link an Excel chart into
PowerPoint are as follows:



1. Copy location of cells or chart within Excel dotent

2. Select Paste Special from the Edit tab in PoaiatP

3. Click on the “Paste Link” button

4. Refresh the chart by simply right clicking andwimg to “Update Link”. Multiple

links can be updated at once by clicking “Links'tlire Edit tab and selecting all the links
to be updated.

At any rate, keeping in mind the goal of automatibws is another efficiency
consideration when creating a standardized repidris same procedure can be used for
reports that need to be created and distributeaimMlicrosoft Word, as well as, any
data transition necessary from Microsoft Access.

Conclusion:

Several considerations must be considered befeeging a report; the type of report, the
report audience, and the resources needed to madeceport are all important factors
to keep in mind when creating the most efficiemtogiss possible. This paper makes
many assumptions about the tools available totlaéysat, for instance, a focus is placed
on the SAS Add-In for Microsoft and the potentiahbfits it brings to ad hoc processes.
A general framework for creating the most efficiegphort, assuming SAS output needs
to eventually feed into the Microsoft applicatiaagprovided. The optimal path for
report creation is dependent upon several variabdshe information presented ought
to be interpreted as such. However, a few appesabhve been presented to tackling
efficiency issues when creating both ad hoc anudstalized reports.
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