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Evolution of Financial Risk 
Analytics at EnCana
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Who is EnCana?
� With an Enterprise value of approximately US$45 billion, EnCana is one of 

North America’s leading natural gas producers, is among the largest 
holders of gas and oil resource lands onshore North America and is a 
technical and cost leader in the in-situ recovery of oil sands bitumen.

Who we are…
� Gord Anderson

• Market Risk Analyst in Corporate Finance, Financial Governance

• Responsible for financial risk modeling and reporting from a corporate 
perspective in relation to corporate risk policy

� Mark Perrin
• IT Business Analyst and Team Lead

• Responsible for RD/SAS development and support
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What we will discuss…

� Our motivations and objectives of the Risk Analytics project

� Discuss the initial setup required for our project in SAS/RD 

� IT challenges and initiatives 

� Walk though the evolution of our hedging analysis

� Business challenges and initiatives
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Why do we do Risk Analytics?
� Energy Commodity Markets

• Physical and financial activity in these markets.

� Hedging
• Assess the impact of hedge transactions on protecting future cash flows.

� Risk Policy Adherence
• We assess risks associated with customers, business segments and

transactions to ensure business is conducted within defined risk appetites. 

� Decision Making
• Analysis provides more information for management to make business 

decisions

� Analysis Objectives 
• potential implications on financial results due to market movements
• impact of corporate hedging strategy
• credit risk in regards to external customers
• ensure liquidity available to meet margin requirements
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Risk Analytics Project Objectives
� Corporate View

• Evaluate risk from a corporate perspective as it pertains to the financial 
outlook of the company, incorporating physical and financial natural gas, 
crude oil and liquids transactions into risk analytics

� At-Risk Metrics
• Enhance the validity of the existing metrics; Apply Monte Carlo simulation

� Analysis
• CFaR (Cash Flow at Risk)

• PFE: Potential Future Exposure; Credit and Liquidity

• VaR

• Scenario and Sensitivity analysis

� CFaR
• Expedite the process to have less than one day turnaround

� Scenario and Sensitivity
• provide a “sandbox” area where scenario analysis and stress testing can be 

performed without encumbering the Business Units.  
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SAS/Risk Dimensions

� Risk Factor Data – Prices and Volatilities

� Correlation data – Relationship between risk factors

� Portfolio Data – Executed and What If Transactional Instruments

� Pricing Methods – Valuations i.e. Mark to Market

� Analysis and Projects – Used to generate analysis results

� IT Infrastructure – UNIX environment running 64 bit Solaris

� Reporting – SAS Code, Export Data, Excel Add-In, Enterprise Guide
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SAS/Risk Dimensions 
Risk Factor Data

� Naming Methodology 
• Naming of risk factors is important.  Adopted a standard of <price 

type>_<commodity>_<index>_<term>.  Example: P_NG_NYMEX_JAN2008.

� Market prices
• Loaded daily from a source system

� Historical volatility
• Calculated using historical forward prices from source system

� Implied volatility 
• Loaded for NYMEX and WTI and adjusted for basis curves, assuming constant 

basis (this method was chosen over applying the same volatility to the basis as 
the hub of NYMEX or WTI)

• For Cash Flow at Risk, volatilities are scaled to the expiry of the position (forward 
term)
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SAS/Risk Dimensions
Correlation Data

� Create Matrix
• Use historical forward pricing, specifically the daily returns, and SAS 

COVAR macro.

� Bivariate Method
• This process for generating correlations is bivariate.  Assumes that there 

are no partial correlations (multivariate), simply the correlation between two 
risk factors.

• Example: Nymex Jan 2008 has a correlation with Nymex Feb 2008, but the 
inclusion of Nymex March 2008 risk factor data, does not impact this 
correlation.

� Scaling
• For purpose of Cash Flow at risk, these are scaled to the expiry of the 

position (forward term). Represents impact as one risk factor in the 
correlation generates 0 returns and the other continues to change.  This 
occurs when one fx rate or price settles and the other in the correlation 
does not due to a term difference.
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SAS/Risk Dimensions
Portfolio Data

� Grouping Data
• By instrument type (i.e. Fixed Swap, Physical Index, European Option 

etc…)

� Source Data
• Pulled in from source system via ETL (data Extract Transform  Load 

process)

� What-If Data 
• Additional transactions that are loaded outside the ETL process for inclusion 

in analysis.  Ability to layer in “real” or “scenario” transactions on top of 
existing portfolio of the source system. 

� Filters and Translations
• These include custom groupings of transactions or simplifications as 

examples.  This is done through the ETL code
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SAS/Risk Dimensions
Pricing Methods

� Initial Valuations
• Mark to Market

� Grouping
• Also done by instrument type as each has its own valuation methodology 

(i.e. Financial options vs. physical transactions).

� Testing and Validating
• Spent considerable time tuning these methods as they are the base for the 

analytics.

� Analysis
• Every valuation we create, we can then run simulation and sensitivity based 

analysis on them.  Examples: Simulated MTM gives us VaR and PFE.

� Risk Factor Transformations
• Pass variables to methods to control conditional logic
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SAS/Risk Dimensions
Analysis and Projects

� Analysis 

• Sensitivity, scenario, simulation etc…

� Cross Classification 

• These are the aggregate groupings that can be setup for the results

� Projects 

• Pulls everything together in a run state to generate results.  Has output 
options for results, risk factor data, portfolio data, cross classifications, 
analysis etc...

� Performance

• Consider what type of results to generate for each analysis.  Some take 
considerable time to run, so performance is a concern.
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SAS/Risk Dimensions
IT Infrastructure

� Software
• Risk Dimensions Solution

� Includes most of SAS BI Platform
� Development, QA and Production environments
� Source code controls in place
� Daily batch run is ~ 10000 lines of SAS code, generates 24 GB results

� Hardware / OS / Network
• Sun Microsystems Sun Fire V440 

� 4 X 1.6 GHz
� 16 GB RAM

• 64 bit Solaris 10 – virtual servers
• Network storage

� Prod 600 GB. 14 days results kept
� Dev 250 GB 
� TQA 350 GB

• BI clients scripted and deployed to desktop



Copyri ght © 2006, SAS Insti tute Inc. All rights reserved. SAS and all other SAS Insti tute Inc. product or service names are regi stered trademarks or trademarks of SAS Insti tute Inc. in the USA and other countries. ® indi cates USA registrati on. 

SAS/Risk Dimensions 
Reporting

� Initially 
• Used exports in our daily run of the data into CSV files for input into other systems.

• Pulled data directly from SAS tables into other reporting.

• Created SAS code that pulled results together and performed basic calcs and 
translations.

� Shortly After Implementation
• Enterprise Guide 

� Effective for pulling data together from different SAS datasets as well as other 
data types such as excel spreadsheets in a GUI format.  Works well for 
translating and doing basic calculations.  Requires substantial memory 
requirements on PC.

� Can run any SAS code from within the program.

• Microsoft Excel Add-in

� Pull data directly into Excel.  Also ability to push data back into SAS datasets.

� Currently use for pulling in data for graph and presentation purposes.
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Challenges – IT

� Performance of analytics

• Time it takes to run analysis is long and resources great.  How do we address 
this in order to cut run time and resources to allow for growth in analytics?

� Maintaining data and Reporting

• How can we make it easier to maintain the data required for analytics?  IE.  New 
pricing and What-If transaction loads?

• Performance of reporting tools is limited.  Learning of tools needs to be 
enhanced.
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Initiatives – IT

� Multi threading

• Speed up intensive SAS processes such as PFE and Correlation matrix

� Analysis & Reporting with BI clients

• Re-architect to support bi clients; security and library assignments as examples

• Web report studio: Ability to make results available to larger audience

• AMO: Add-In for Microsoft products

• Enterprise Guide: Exploration of functionality beyond current use

� Intel – based server, more processors

• Cost saving

� GRID

• Distributes processing over multiple machines; like multithreading
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Hedge Analysis:
Evolution at EnCana

� Parametric cash flow at risk

� Introduction of SAS

� Align with financial statements

� Develop “Free Cash” analysis based on CFaR

• Revenue

• Cash Flow Model

� Integrate financial metrics
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Natural Gas Revenue Scenario
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Cash Flow Model - Free Cash

Cash In

� Sales of energy commodities

Cash Out

� Capital expenditures

� Commodity transport and processing

� Taxes

� Administration

� Share buybacks and dividends

Difference: Free Cash
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Free Cash –Analysis
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Free Cash - Impact on Share Buyback
(ILLUSTRATIVE VALUES)
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Cash Flow Calculations
(ILLUSTRATIVE VALUES)

Including 
Hedges

Excluding 
Hedges

Total Expected Cash Flow $1,090 $1,060

Total Worst Case Cash Flow $680 $510

Cash Flow at Risk $410 $550

Upside Opportunity Cost

Cash Flow Volatility Mitigation

$30 

$140 
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Challenges –Business

� Objectives for Analytics
• Project Economics, Acquisitions economics, Cash flow maintenance?  Need to 

come from Management and be well communicated and accepted.

� Valuations required
• What other valuations can we look at in order to generate better analysis for 

decision making and monitoring?

� Enhanced Analytics
• What other types of analysis can be modelled and run for better decision making 

and monitoring?

� Partial Correlations (Multivariate)
• How do we put some fundamental views in a market based analysis?

� Risk Factor Assumptions
• Do fx rates affect Gas prices? Do Gas and Crude prices correlate?
• Are the volatility and correlation scaling assumptions appropriate?
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Initiatives - Business

� Market Model
• Creation of a basis price structure for risk factors in addition to the 

original all in price
• Allowing stressing of risk factors to flow through the market to basis risk 

factors

� Multi-user environment
• Ability to run ETL and analysis more than one at a time

� Extract Transform Load V 2 (ETL)
• Addition of fields and translation logic
• Streamlined for performance

� Credit Risk analysis and reporting
• Modify valuations to better capture credit value (AR/AP, MTM, CVaR, 

PFE)
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Initiatives –Business (cont)

� Exposure Reporting

• Maintenance of production and hedge data in more effective way for 
reporting

� PCA and Regression models for partial correlations
• Better valuations as assumptions and analysis hold more true to 

fundamentals (supply/demand, weather, new transport, storage, 
correlated groups of risk factors etc…)

� Fundamentally Adjusted analysis

• Provide method of validating simulated results to line up with fundamental 
price views; validates model and allows fundamental adjustments as 
needed

� Mean Reversion

• Combination of market and fundamental analysis
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