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proc catmod order=data;

weight wt;

response / out=preds;

model severity=trt hospital;

run;

quit;

/* Keep just the predicted values, predictors, and response */

data pred2;

set preds;

if _type_='PROB';

keep severity trt hospital _pred_;

run;

/* Find predicted response level (level with highest predicted

probability) in each sample.   */

proc summary data=pred2 nway;

class trt hospital;

var _pred_;

output out=predlvl (drop=_type_ _freq_)

maxid(_pred_(severity))=predlvl;

run;

/* Transpose the predicted values so that there is one observation per

sample containing predicted values for each response level. */

proc transpose data=pred2 out=pred3 (drop=_name_);

by trt hospital;

id severity;

var _pred_;

run;

SAS Programming Language GUIs– SAS for Business (and Programmers)

 

 

WHAT IS YOUR PERCEPTION OF SAS?
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OVERVIEW

• Smart Meter Data

• Data Preparation

• Business Cases

• Revenue Protection

• Customer Analysis
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SMART METERS WHAT ARE THEY?

A smart meter records consumption of electric or gas consumption in intervals of an hour 

or less and communicates that information to the utility for monitoring and billing. Smart 

meters enable one or two-way communication between the meter and the central system. 

Time series data

• 15-minute interval reading

• Usage measurements 

• Voltage measurements

Transactional data

• Sub-second Meter Events

• Outage

• Tamper codes

• Time change

• Calibration

Meter Characteristics

• Meter ID

• Manufacturer

• Service Point Identifier
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SMART METERS WHERE ARE THEY?

http://www.edisonfoundation.net/iei/Documents/IEI_SmartMeterUpdate_0914.pdf

• 50 million smart meters 

have been deployed in the 

U.S.

• 43% of U.S. homes have 

smart meters

http://www.edisonfoundation.net/iei/Documents/IEI_SmartMeterUpdate_0914.pdf
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SMART METERS HOW ARE THEY USED?

• Reliability

• Billing

• Voltage Control

• Critical Pricing

• Energy Theft

• Rate and Program Design

• Consumption Trends

• Outage and Restoration Management 

• Transformer overloads

40%

Weekday Worker Load 

Profile
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SMART METER DATA 

INTEGRATION 

Analyzing transformers for system reliability has the 

potential to involve hundreds of GBs of data consisting 

of the following:

 Transformer lookup (meters/transformers/circuits)

 Momentary (disturbance in service) 

 Outages (system downtime) 

 Weather (station hourly reads) 

 Potential repairs (workflow/order systems) 

These data sources are combined into a single view 

from a star schema.
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VISUALIZATION 

PROCESS FLOW
FROM DATA TO DECISIONS

MOBILE ACCESSDATA BUILDER EXPLORER REPORT DESIGNER

• Deliver interactive 

reports to mobile 

devices

• Join data from 

multiple sources

• Create calculations

• Perform ad-hoc 

analysis and data 

discovery

• Apply advanced 

analytics

• Create dashboard 

style reports for web

or mobile

ADMINISTRATOR

• Monitor environment

• Manage security
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COLLABORATION AND INFORMATION SHARING

DESKTOP 

APPLICATIONS WEB

COLLABORATION

APPLICATIONS
MOBILE
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USE CASES VISUAL DISCOVERY FOR SMART METERS

• Interval Analysis

• Inactive Meters

• Energy Theft Analysis

• Customer Segment Analysis

• Load Profile Analysis
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INTERVAL ANALYSIS

A daily report provides alerts and insight to 

operations engineers about what is 

occurring and where incidents may be 

likely.

Various intervals of data can be displayed in 

one dashboard, combining transactional 

and time series data.

Event counts correlate with outages and 

event descriptions.
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REVENUE 

PROTECTION 
INACTIVE METERS

Recover lost revenue by identifying consumption on 

inactive meters.

Determine a list of premises where meters should be 

turned off or removed, yet still have energy consumption.

• GIS

• Meter management

• Billing systems 
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ENERGY THEFT 

ANALYSIS

EPRI estimates that US electric utilities 

lose over $6 billion in revenue due to 

non-technical losses. 

Advanced analytics work with complex 

patterns and can identify suspect usage 

patterns. 

Detect anomalous patterns of usage to 

track of new diversion practices.

Visualization is used to confirm and 

further investigate fraudulent activity.
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CUSTOMER 

SEGMENT ANALYSIS

Load shape segmentation and 

cluster analysis.

Customer classification by cluster 

and segments can be selected to 

display the segment’s overall load 

shape definition and the detailed 

load shapes of its members. 

This type of analysis is used to 

display and validate segmentation 

modeling. The analyst can view the 

customer segment definition and 

the details of its members.
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LOAD PROFILE 

ANALYSIS

Look for trends and seasonal variation 

in load patterns.

Draw a load shape and find all the 

customers that fit that shape.

The analyst can change the interval 

values using slide bars to define the 

load shape desired. The meters that 

match that profile are displayed in a 

crosstab on the bottom left. 

Selecting one or more meters from the 

crosstab displays the load shapes.



Copyr i g ht  © 2015,  SAS Ins t i tu t e Inc .  A l l  r ights  reser ve d .



Copyr i g ht  © 2015,  SAS Ins t i tu t e Inc .  A l l  r ights  reser ve d .

CONCLUSION

Smart meters now produce massive quantities of customer usage data that is overwhelming in terms 

of volume and velocity. Visualizing the data can drive business decisions by:

• analyzing consumption trends to spot trends earlier than ever before

• identifying demand patterns that can improve load forecasting

• targeting various customer segments 

• combining detailed data from disparate sources
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FOR MORE 

INFORMATION
SAS GLOBAL FORUM 2015 PROCEEDINGS

http://support.sas.com/resources/papers/proceedings15/SAS1957-2015.pdf

http://support.sas.com/resources/papers/proceedings15/SAS1957-2015.pdf
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THANK YOU

Jennifer.Whaley@sas.com


