
RISK MANAGEMENT: 
LEVERAGING DATA TO 
QUANTIFY RISK 
The Importance Of Collecting Good Data And 
How You Can Use It To Help Quantify Risk 



HOUSEKEEPING 

 I’m not an actuary, I just play one on TV 

 I’m a consultant and a registered insurance broker, please don’t hold it against me 



CLICHÉ DEFINITION SLIDE. 

Data | da·ta 
factual information (as measurements or statistics) used as 
a basis for reasoning, discussion, or calculation 



DATA INFORMS US ABOUT RISKS. 

 Exposure data 
 Property Values 

 Foot traffic 

 Transactions 

 Revenues 

 Assets 

 Employees 

 

 Loss data 
 Whether insured or not 

 Typically expressed in dollar amounts 

 Time lost x value of time = loss 

 Ground up 

 Causes of loss 



E.G. POSTAL CODES 

 Snazzy use of postal code data! 



OWN IT. 

 Own your data 
“Oh, I don’t track that, I think the broker does that for me…” 

 Get copies of your data regularly 

 Who’s making decisions with your data? 

 Larger retentions help encourage this 

 Keep a central repository of loss information 



KEEP IT CLEAN, KEEP IT CONSISTENT. 

 Don’t get hung up on the perfect system 

 It doesn’t matter how you track it 
 Be consistent 

 Be accurate 



SO, HOW DO YOU MAKE DECISIONS? 



USE YOUR DATA. 

 83% of All Statistics are Made Up on the Spot 
 I wonder how many premium figures are made up on the spot? 

 Leverage your data to help make decisions 

 Consider bringing in an actuary! 







CONSULTING ACTUARIES ARE A THING. 

 There are many consulting firms that offer actuarial consulting 

 You will need a different type of actuary depending on the type of risk you’re looking at: 
 Pension 

 Life 

 Casualty 



JUST SO YOU KNOW… 

Underwriter Actuary 



ACTUARIES KNOW HOW TO TREAT DATA. 

 Actuaries will treat data in a very systematic way and they have the skills to work around several 
issues that can make data unreliable (most of the time): 
 Credibility 

 Age 

 Truncation 

 Biases 

 

 



CREDIBILITY 

 Too little data is problematic 
 Need enough years to establish a credible history 

 Depends on the line of business 

 5 years is the bare minimum 

 Variety of losses 

 Have you experienced a big event? 



AGE 

 The age of loss data is critical 
 The value of losses changes over time (inflation, development, etc.) 

 Claims evolve over time – start small and develop until closed 
 



TRUNCATION 

 Do you have the whole picture? 

 Deductibles and insurer portion of loss not tracked takes away from the usefulness of data 

 Remember to document changing 
arrangements 



BIASES 

 Lots of things can bias data 
 Seasonality 

 Economic cycles 

 Business changes (growth, process changes) 

 Changes in Risk Management processes 

 Frequency of inspections 

 Process and procedure changes 

 Changes in law/legislation 



WHAT DO ACTUARIES TYPICALLY DO WITH DATA? 

 Most work for insurance companies doing two key activities: 
 Reserving 

 Using loss data and other inputs to determine reserves 

 Rate making/pricing 

 Using loss data and other inputs to determine rates 

 More and more, actuaries are being involved directly in the underwriting process 



RESERVING 

 If I set reserves, why do I need an actuary? 
 Reserving process 

 Initial reserve 

 Adjuster reports advise reserve changes 

 Settlement? Mediation? Pre-Trial? Court? Where’s this thing going to land? 

 Is there any subrogation? 

 Claims evolve – actuaries typically use loss data to identify patterns and project claims to ultimate 

 Account for time-value of money (discounting) 
 Account for variability (Provisions for Adverse Deviation) 
 The development provisions that actuaries add to reserves are called Incurred But Not (yet) 

Reported, or IBNR 



Incurred Losses (Paid + Reserved)
Loss Selected

Age in Months Current Dev't Ultimate
Year 12 24 36 48 60 Losses Factors Losses
1995 40.00$     60.00$     70.00$     75.00$   75.00$   75.00$   1.000 75.00$   
1996 38.00$     62.00$     67.00$     78.00$   78.00$   1.000 78.00$   
1997 42.00$     58.00$     72.00$     72.00$   1.120 80.64$   
1998 35.00$     65.00$     65.00$   1.288 83.72$   
1999 41.00$     41.00$   2.061 84.49$   

12-24 24-36 36-48 48-60 60-Ult
1995 1.500 1.167 1.071 1.000
1996 1.632 1.081 1.164
1997 1.381 1.241
1998 1.857

Average 1.592 1.163 1.118 1.000

Selection 1.600 1.150 1.120 1.000 1.000
To Ultimate 2.061 1.288 1.120 1.000 1.000

Difference is IBNR 



RATE MAKING/PRICING 

 Expected Losses Costs will typically be 
derived from losses developed to ultimate, 
and then trended to the upcoming year 

 Risk Margin may be a percentage of 
expected loss costs, or it may come from 
loss modeling! 

Expected Loss Costs 

Risk Margin (Load) 

Admin Costs 

Acquisition Costs 
 



SO, LET’S TALK ABOUT MODELS. 

 This is where loss and exposure data can be leveraged to help quantify and manage risk 

 Build a dynamic model of losses 

 Typically includes fitting statistical distributions to frequency (# of claims) and serverity ($ size of 
claims) 

 In rare cases, the model can be evaluated deterministically (i.e. math the crap out of it) 

 More often, you use stochastic modeling 

 In both cases, the model will expand upon your loss experience 

 



POISSON DISTRIBUTION (FREQUENCY) 



LOGNORMAL DISTRIBUTION (SEVERITY) 



HOW DOES STOCHASTIC MODELING WORK? 

 First, we randomly choose a number 
between 0 and 1, which is applied to our 
model for frequency to establish how many 
losses our first simulated year will have 



HOW DOES STOCHASTIC MODELING WORK? 

 For each of those resulting losses, we’ll 
randomly choose a number between 0 and 
1 and apply it to our severity distribution to 
get loss amount for each of those simulated 
claims 

 Remember, each claim will be different 



HOW DOES STOCHASTIC MODELING WORK? 



HOW DOES STOCHASTIC MODELING WORK? 

 After a few thousand simulated years, you begin to get a picture of what your annual looks like 

 Think of it as a way of gaining thousands of year’s worth of claim history 

 You can get really detailed, applying  



POWER IN PERCENTILES. 

 Let’s say you ran 100,000 simulations 

 If you order all your results from smallest to largest, then the 90th percentile is the 90,000th result 

 If the 90,000th result was $100,000, then your model tells you that 9 times out of 10, you’ll have 
losses that are less than $100,000 



POWER IN PERCENTILES. 

 How useful would it be to make decisions based on this type of information? 
 “I want to select my deductible so that, if I put $500,000 aside each year, I only have a 5% chance of needing 

additional funding over the next 5 years.” 
 

 “How likely am I to use my insurance coverage in the next 10 years, and on average what losses am I likely to be 
transferring to the insurer?” 
 

 “We are comfortable accepting total retained losses of $250,000, and only want to go over that 1 in every 10 years, 
what per claim limit should I buy?” 



THREE WAYS WE ACTUALLY USE THIS. 

 Axxima manages and consults to self-insurance entities (reciprocal insurance exchanges, group 
deductibles, risk pools) as well as group purchasing programs, we typically do one or more of 
these things for our larger clients using stochastic modelling: 
 Determine funding levels 

 Evaluate deductible levels and/or limits 

 Set aggregate stop loss attachment points 



COMPANIES VS. INSURERS. 

 Companies can use modeling to help with: 
 Decisions on deductibles/SIR 

 Limit selection 

 Funding for retained losses 

 Remember, reserves are tax deductible for insurers, not so for companies 

 Keeping funding skinny enough to save taxes but large enough to be effective can be tricky! 



QUANTIFY RISK TRANSFER. 

 Modeling also helps you understand what risk is being transferred and what risk is being retained, 
which in turn helps to optimise your insurance spend 
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