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ABSTRACT

Business Intelligence (BI) and Analytical requirements have continued to change over the years as clients have
recognized the power of analyzing and reporting on unstructured data. Unstructured data can come in a variety of
different formats, customer comments and feedback, textual information, and dynamically changing source files, to
name a few. This paper will focus on how organizations can leverage Bl and Analytics to accurately identify and
interpret trends buried deep in unstructured data. Through data consolidation and categorization it is possible to
quickly pinpoint and resolve customer complaints that point to larger business issues. This enables organizations to
get out in front of problems before they become crises. It also provides a continuous stream of real-time insights
flowing from the front lines.

Introduction

Ever wonder how you can take data that looks like Figure 1 and turn it into an asset that will allow you improve your
organization’s decision-making process?
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Figure 1 Customer Service Notes




Free-form text data, such as that shown in the “Note” field in Figure 1, is generated in large volumes in most
organizations every day. The most common sources include customer feedback from a company’s website, notes
taken by the Customer Service team during phone conversations with customers and open-ended survey responses,
e.g., from online surveys. While the richness of such data is nearly universally recognized, many organizations fail to
turn this information into actionable insights due to the overwhelming challenge it presents to the analysts
unequipped with the proper tools.

Many systems also require source data to be provided by third party vendors. These sources can be a point of
contention as you attempt to develop and automate your Bl processes. Reporting can be leveraged as part of the
process to provide alerts and notifications as changes occur in the source systems so your warehouse does not allow
garbage in and thus garbage out. As you can see from Figures 2 and 3, reporting does not mean creating a graph or
table that is viewed by many users. Wikipedia states that “Reports often use persuasive elements, such as graphics,
images, voice, or specialized vocabulary in order to persuade that specific audience to undertake an action.” As we
are all aware these actions are not always related to an end-user being able to view sales, revenue, or some other
business measure, but these actions can be related to ensuring that the business has valid data to be able to view.

From: S5AS

Sent: Tuesday, February 01, 2011 9:00 AM
To: Bruce Bedford

Cc: ITSupport

Subject: Exception Report

Mo exceptions to report. All stores loaded.
Mumber of stores reporting over the past week:
Date | DailyStoreCnt
25JAN2011 47
26JAN2011 47
27TJAN2011 47
28JAN2011 47
29JAN2011 47
30JAN2011 47
31JAN2011 47

Figure 2: Email Notification Report of Success in Loading the Data Mart



From: 5A5

Sent: Wednesday, February 02, 2011 9:15 AM
To: Bruce Bedford

Cc: ITSupport

Subject: Exception Report

Stores with missing files during the last load:

Date | Store | Name

01FEB2011 7 | Western Springs
01FEB2011 18 || Joliet - Plainfield
01FEB2011 54 | Glen Ellyn

Figure 3: Email Notification Report of Points of Failure When Loading the Data Mart.

Data

Unstructured data, when not handled properly, can cause more harm than good. There are many ways that data can
change and the proper reporting mechanisms must be put in place to alert the responsible parties of those changes.
Let’s take third party provided data for instance. Many systems rely on data provided by outside vendors. These data
can be critical components of your organizations operations, or they can be a supplemental, allowing derived
business value by overlaying operational data.

For example, retailers generally offer their customers opportunities to enroll in a loyalty program, whereby certain
customer behavior is rewarded with points redeemable for free or discounted products during future transactions.
Loyalty programs are often administered by third parties that specialize in such programs. Customer purchases are
tagged with a unique identification code that allows the third party to track retail transactions over time and present
data back to the retailer that identify customer-level trends, responses to promotional offers, frequency of visits,
variability of transaction values in time, etc. When a customer presents her loyalty program card, the retailer enters
the unique card number along with the rest of the transaction detail. These data are collected through the retailer's
point of sale (POS) system and transmitted to the third party vendor at the completion of each transaction. The POS
system, which is typically owned by the retailer, allows for the collection of extraordinary transaction-level detail, but
does not record the loyalty card number. This means that transaction detail is not able to be associated with any
particular customer without joining it to the loyalty program data maintained by the third party vendor. The loyalty
program vendor maintains a database that must be able to accommodate the needs of multiple retailers. As needs
change, the structure of the database also changes in order to best accommodate everyone. This might require the
addition of new variables, the renaming of existing variables, the relocation of existing variables, and/or the
elimination of variables. Thus, the loyalty card transaction history database has a dynamic structure and can be
viewed as an unstructured source of data. To be able to manage the business better, it is imperative that the retailer
puts mechanisms in place to ensure the arrival of data, as well as its validity and completeness.

More traditionally, unstructured textual data can provide great insight into operational issues, as observed from the
perspective of a company’s customers — arguably, the most important perspective of all. For example, most contact
center systems allow for free-form text to be entered by a customer service representative (CSR). This text contains
nuggets of valuable information that an organization can learn from and leverage to identify patterns in product
irregularity, improve operations, decrease costs, decrease fraud, increase sales, and enhance product development
efforts. Insight through visualization of this data can provide an organization with the ability to identify and proactively
address emerging trends, either for competitive advantage or before they become customer service problems, public
relations issues or otherwise result in competitive disadvantages. Visualization is critical when analyzing such data,
as the consumers of the analytical findings are frequently the busy top-level executives in an organization. These
consumers must be able to make sound decisions quickly. They rarely, if ever, have time to wade through bulky
reports, replete with voluminous, unstructured customer commentary regarding product or service complaints. What



they require are analyzed trends and appropriate recommendations. Preferably, any recommendations will be
accompanied by predictions of outcomes. For them, converting unstructured data into easily interpreted pictures is a
business imperative. Quite simply, visualization is the difference between data being used and data being ignored.

Solution

In an effort to help Oberweis maximize their limited resources and enhance their reporting and auditing capabilities,
Zencos and Oberweis have developed processes to ensure that the data coming into the system is valid prior to
company reports being published and distributed. Audit reports are collected throughout the entire process and
distributed to the appropriate team member(s) to ensure reports can be published in a timely and effective manner.

One example of the audit and reporting capabilities uses unstructured data from the Point of Sale System (POS) from
each store. The goal of the developed solution is to provide checkpoints and audit reports in the automated ETL
process to ensure that all data coming into the system is as expected and that all reports going out of the system are
not published until all the data (unstructured and structured) is available and valid.

This begins with the incorporation of the exception reports shown in Figures 2 and 3. These reports provide
Oberweis with the ability to quickly identify changes in data, missing data, and/or incomplete data. The report is also
published when all data is available as well as a mechanism for the users to know that the data has not changed from
the stores (POS) and each store reporting the data properly. Although simple, the code in Figure 3 is the starting
point to a process that enables Oberweis to ensure the unstructured data coming in should go out.

ods html file=out;
proc print data=storesmissing noobs;
var Date Store Name;

%if &storeCount ne 0 %then %do;

where Store not in (&storelist);

%end;
title "Stores with missing files during the last load";
run;
proc print data=staging.zerocount noobs;
where date=today()-1;
title "Stores with Ok data files during the last load";
run;
proc print data=dailystorecnt noobs;
var Date DailyStoreCnt;
title "Number of stores reporting over the past week™;
run;
ods html close;

Figure 4. Code for Email Exception Report.

Once all files have been validated, i.e. the exception report only contains entries for "Number of stores reporting over
the past week", the ETL and audit reporting can continue. This includes not running unnecessary code. The process
performs audit reporting to validate whether or not the data has already been loaded for a particular time frame and
does now run the ETL based on the response back from the report. As with Figure 4, Figure 5 is also a very simple
code example, but one that eliminates the usage of unnecessary system resources.

%if &date eq %sysfunc(today(),date9.) and &status eq complete %then

%put No need to run StoreLoad Driver at this time. All data are present for
today. ;
%else %StorelLoadDriver

Figure 5: Code to check to see whether or not data has been loaded already.



Once all data has been loaded into the system, data validation checks are run to ensure the daily sale totals and
individual store totals match. If a match occurs a message is published and the report is sent out to the appropriate
distribution list.

%macro checkReportData();
proc sql noprint;
select
RevContrib into :RegionTotal
from
RPT.rpt_sss_sales
where
region="Total Region”
and
Transdate = &transdt ;
quit;
proc sql noprint;
select
sum(RevContrib) as RevContrib format=dollar20.2 into :StoreTotal
from
RPT.rpt_dailystorereport
where
StoreType = "Corporate Stores*®
and
Transdate = &transdt ;
quit;
%put RegionTotal=&RegionTotal;
%put StoreTotal=&StoreTotal;

%if &RegionTotal = &StoreTotal %then %do;
%put Totals match;
%SendReport
%let errorMessage=Daily report data has been updated and total match.;
%end;
%else %do;
%let errorMessage=Region Total and Store Totals do not match for ;
%sendErrorEmail
%end;

%mend checkReportData;

Figure 6: Code to validate data and publish report.

This logic is the final step in ensuring that the reports that are published from the unstructured data will be able to be
used to make true business decisions and the numbers will not be in question from a ETL validation perspective.
Assuming all processes pass the audit and validation reporting, the process will control the publishing of the daily
sales report shown in Figure 6.



Frarm: SnSDOberweis, com Sent:  Sunm 2f2002011 11:04 AM
To: Leadership@oberweis, com
o
Subject:  Daily Dairy Store Sales Report
e
Date: Saturday, February 19, 2011
Special Event{s} This Year Special Eventis) Last Year Special Event{s) 2 Years Ago
19FEB2011: Mo Special Event  20FEBZ2010; Mo Special Event  Z1FEBZ2009: Mo Special Event
Region Sales  555% LY Avg Avg Avg
555% Temp/Precipitaticn Temp/Precipitation Temp/Precipitati
This Year Last Year 2 Years Ago
Minois B0, 00K 16% 32% 31/0.00" 36/0.017 24 /0.00°
Indiana B 200 43% 25% 3z2/0.00° g /foo0” 2510007
Michigan B0, 2000 20% 39% 31/0.00° 370007 2810007
Missouri o o0k 1.3% 16% 49 /0.01° 47 10007 31/ 0.007
Total Soccioor 14% 30%
Region
Transaction Date: Saturday, February 19, 2011
Corporate Stores
District: 1
District Manager: Ben Zenick|
Store Rank Sales Trans SalesTrans Avag. Precipitation Hours
Total Temp
Wt
£ »

Figure 7: Published Daily Dairy Store Sales Report.

Part of the process of publishing data and reports is selecting the proper mechanism for distribution. The reports can
utilize standard SAS® programming like the email engine, or take advantage of other SAS report distribution
mechanisms like batch SAS Web Report Studio® submission. Figure 6 distributes the data through ODS output,
however the same report can be distributed from WRS too. This provides the consumer of the report with the ability
to select how they would like to receive or view the report. The option is there to view the report online, or to register
to be part of a published distribution of the report.
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Log Off Zencos User | Preferencas Help~
SAS Web Report Studio « Daily Sales Report - DISTRIBUTION VERSION
Fite View Data 0 5 I & Edit View [i
» 5
Drate: Saturclay, February 19, 2011
Current Date Event Same Day Last Year Same Day 2YA l
1SFEBROT1: No Specisl Event Z0FEBZN O Mo Specid Event Z1FEBI00S. No Specisd Event
Avg TempPrecipitation  Avg TempPrecipilation  Avg TempPrecipitation
Region Sales 585 % LY S555% This Yeer Lant Yoar 2 Vmars Ago
Wreois 16.3% o 3 ro0r 3 fom- 24 § 0o
I 0.4% 253% 321000 33 0.0 25700007
MChigan 196% e 31 1000 3T o0 28 1000
Mizzouri 1.5% 16 4% 43 rom= 47 1 0.00°  rooe
| Tioted Regicn 13.9% X%

Figure 8: WRS version of the Daily Dairy Store Sales Report.

SAS WRS allows reports to be distributed to a list of users through a batch command process using the built in
ReportBatch command (example shown in Figure 9) or through the “File” - “Distribution” menu.

C:\SAS\EBIserver\Levl\ReportBatch\rptbatch.bat --spring-xml-file
File:C:\SAS\EBIserver\Levli\Applications\SASBIReportServices4.2\spring.xml --
repository Foundation --source "A5QPN478.C4000054" --burst --channel-age 90 --
metadata-key
"BurstDefinition+omi://Foundation/reposname=Foundation/Transformation; id=A5QPN478.B
10001HO™

Figure 9: Using the batch report distribution.

Output

At the beginning of this paper we asked how the data in Figure 1 could be analyzed to provide actionable results.
Oberweis Dairy is doing just that through the powerful tools of SAS text analytics. The data shown in Figure 1
represent a sample of actual text notes taken by the company’s CSRs and entered into its enterprise resource
planning (ERP) system. The ERP system is a bit quirky, in that it only allows 84 characters to populate the Note field
before opening up a new record. If a CSR needs to take a note that exceeds this limit, the new record is time-
stamped and entered into the database on an entirely separate line. Moreover, the timestamp is non-traditional, in
that it counts minutes in ascending fashion, but seconds are entered in descending order. That is, it counts minutes
down from 60 to 0 seconds, rather than the other way around, as one would expect. As a result, it is quite easy to
inadvertently disaggregate the various records that comprise a complete customer note, rendering the post-hoc
analysis of such notes challenging at best, when simply read by the human eye.

The Oberweis data integration strategy, developed and implemented by Zencos Consulting, addresses all of the
complexities represented by the ERP data. Each day a SAS table is updated, bringing to the surface a wide array of
information extracted from text notes on customers records. The table feeds a reporting macro that surfaces the
primary issues in trend charts and automatically emails the results out to the executive team for decision-making.
Figure 9 shows a sample of the analyzed data contained in the SAS table Product_Complaints.



I} TX _CUSTMNO|[Z] MoteDate (L) MoteTime |/ CustMote kizd  ProdC int iz Qty 10102 Qty_1060 ) Qty_1090
181380 235EP10 5:31:43 PM : 9960 OFF Other/Unspecified 1] 1]
181380 235EP10 E:21:05PM : disc # Other/Unspecified 0 0 0
181381 235EP10 5:31:33 PM : 9380 OFF Other/Unspecified 0 0 0
181381 235EP10 E:22:13 PM It mag 1st del 9/24 Other/Unspecified 1] 1] 1]
1g1382 235EP10 E:58:52 PM | mb full Other/Unspecified 0 0 0
181383 235EP10 5:28:00 PM : 9380 OFF Other/Unspecified 0 0 0
181383 235ER10 6:24:25 PM : it vm welcome call QOther/Unspecified 1] 1] 1]
181384 235EP10 7:09:03 PM : it v welcome call Other/Unspecified 1] o 1]
181385 235ERF10 71130 PM | spoke whoust 15t del 9429 Other/Unspecified 1] 1] 1]
201063 235EPT0 9:09:16 AM: DEFERRED 9/24 Change/Defer/Cancel 0 0 0
202863 235EP10 11:42:52 M : DEFER 9/24 Change/Defer/Cancel 1] 1] 1]
206123 235EP10 30812 PM : CALLED CUST/SHE wWILL LEAVE $10510/1.0K TO DEL 8/24. NICE OLDER LADY Other/Unspecified 0 0 0
208299 235EP10 12:28:45 PM : MMNM 9724 [$106) CALLED CUST/LFT MSG REQ PMT 9/24. Change/Defer/Cancel 0 0 0
210093 235EP10 5:20:10PM : Crd 3-% separation issue 3/16 1300 Homagenization | ssue a 1] 1
210208 235EP10 4:18:43 PM: CALLED CUSTALFT MSG REQ CALL BACK RE CC DEC 2< Other/Unspecified 0 0 0
210467 235EP10 5:02:20 PM i NBND Change/Defer/Cancel 0 0 0
211880 235EPT0 S:44:32 PM : DEEFER 03/27 10/04 RESUME 10411 Change/Defer/Cancel 0 0 0
215522 235EP10 5:28:30 PM : Crd 1-skim spoiled rt300 Spoiled/Sour 1] 1 1]
217084 235EP10 9:67:02AM: QUIT-COST-NO TO FR DEL & MO-P/U EMPT 9/29110 Change/Defer/Cancel 0 0 0
218137 235EPT0 2:65:23 PM I NMNM 9724 Change/Defer/Cancel 0 0 0
218329 235EP10 BET7 AM T PYMNT WISA $23.72 Other/Unspecified 1] 1] 1]
218347 235ER10 2:00:52 PM : cr 3415 all 2% milks dated 1041410 fat seperated Homogenization |ssue 1) o 1
218710 235EP10 3:28:14 PM: LM OUT OF STOCK PEPPERMINT IC 03/24 Qut of Stock 0 0 0
219710 235EP10 E:53:14 PM:CUS CALLED REGARDING CUS THEY REFERRED #174307 wiLL GIVE TO SUPE Other/Unspecified 1] 1] 1]
219343 235ER10 5:07:31 PM : Crd eggs 9/21 del incon 1300 Other/Unspecified 1) o 1)
220095 235ERF10 10:37:30 AM | special run 9724 choc milk not recvd on 9723 Out of Stock 1] 1] 1]
220095 235EPT0 2:40:33PM i CUS CALLED TO CANCEL SPECIAL DOESNT WANT THE CHOC MILK. Change/Defer/Cancel 0 0 0
220423 235EP10 12:03:50 PM | credit jalapenao cheese dip cust DMA 9/22 $3.49 Out of Stock 1] o 1]
220525 235ERF10 5:43:42 PM : Crd 3-% separtation issue rt300 Homaogenization |ssue 1] 1] 1
221095 235EPT0 9:48:58 AMCR 2 CHEN NUGGRETS-100% GUARAMTEE-SD THEY WERE "TOUGH .TASTELES.. Other/Unspecified 0 0 0
221095 235EP10 9:43:53 AM 5217 2DATE UNKNOWN CUST SD "THEY WERE TOUGH, TASTE- LESS, & AwWFL Other/Unspecified 1] 1] 1]
221422 235EP10 1:04:39 PM : DEFER 9/27 10/4 10411 10418 10/25 & 111 RESUME 11/ Change/Defer/Cancel 0 0 0
221994 235EP10 33136 PM  MMNM 9724 [$248) CALLED CUST/LFT MSG REQ PMT 9/24, Change/Defer/Cancel 0 0 0

Figure 10:Sample of table Product_Complaints, which is the post-processed result of data like
that shown in Figure 1.

The variable CustNote is the result of the SAS data integration code reassembling the disaggregated note elements
from the source data. The four right most variables illustrated in Figure 9, i.e., ProductComplaint, Qty_1010,
Qty_1060 and Qty_1090 are the result of text analytics applied to the CustNote character variable. ProductComplaint
is a variable that categorizes the contents of CustNote and the three Qty_ variables provide counts of key products
that may be referenced in CustNote. Utilizing this table, it is a simple matter to generate a visual representation of
the customer notes for use in decision-making. Figures 11-12 illustrate the power of visualization. To highlight the
steps taken, the visualization process is illustrated in two parts. Figure 11 shows how the text analytics procedures
extracted a spike of customer complaints related to a reduced fat milk product during the week ending Sept 26, 2010
of the rolling 8-week period from Sept 12 — Nov 7, 2010. For ease in comparison, data from the same period of the
prior year are also visualized, with the prior year dates shifted to make the direct comparison as easily as possible by
those who need to quickly understand the trend. Without wading through a mountain of statistical data, it is apparent
that something has changed that customers feel strongly enough about to phone in and report.
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Figure 11: Example of an out-of-trend spike suggesting an important event had occurred in the
plant.

The text analytics can take it a step further and actually identify what has changed. By further categorizing the notes
comprising the spike, it was identified that the complaint related to a homogenization issue leading to milk fat
separation in the bottle, as illustrated in Figure 12.
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Figure 12: Out-of-trend spike explained.

The issue was immediately resolved, as is apparent by the sharp attenuation in the volume of complaints logged the
following week.

This example highlights the extraordinary power of analytics applied to unstructured data. The interpretation of such
data has been reduced to a quick review of a visual trend chart, making it highly likely that important issues will be
spotted quickly and managed properly.
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