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> Insurance is inherently a question of risk
– Health insurance
– Homeowners insurance
– Car  insurance

> We are taking or rejecting a bet on something happening
– Get sick
– Home repair/theft
– Car accident
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We can expect that on average, 
given these costs and 
probabilities, an individual will 
experience $108 in costs due 
to accidents per month. 

We know the individuals 
experience is either, $0, $200, 
or $10,000.



> The “expected cost” can be viewed as the assessed risk 
across a population, given both the size of costs and their 
likelihood of occurring

> If we “pool the risk” of groups of people, the average cost 
per person will equal the expected cost
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> If we had 100 drivers in the market, each with an expected 
cost of $108 per month of driving, then I expect:
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> If we had 100 drivers in the market, each with an expected 
cost of $108 per month of driving, then I expect:
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1 car gets totaled:
$10,000

4 cars replace tires:
$200*4 = $800

95 cars have no 
problems



> If we wanted to create a “fair” level of insurance in this 
market at the “fair” price, we would want 
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> If we wanted to create a “fair” level of insurance in this 
market at the “fair” price, we would want 

> So we would charge each participant in the market their 
expected cost, $108 – actuarially fair insurance price 
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> Actuarially Fair Insurance Price:
– The premiums paid are equal to the expected value of the 

compensation received

> Complete insurance:
– Pays compensation equal to the harm caused by an accident
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> Many insurance markets are not compulsory though and 
often you purchase a level of insurance, not all or nothing

> How do individuals decide if they will/won't participate and 
how much do they buy?
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> Antonio has a collection of stamps that are valued at $2,500, 
and his bitter stamp collecting rival, Don, has recently made 
a threat to steal a portion of Antonio’s stamps. 

> Antonio believes that the chance of Don stealing the stamps 
is 10%. 

> He also doubts that Don could get any more than $500 
worth of stamps at once. 

> These stamps make up all of Antonio’s wealth. Antonio has a 
utility function of:
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> We can think about contextualizing this before even 
considering insurance 
– Expected Wealth?
– Utility of Expected Wealth?
– Expected Utility of Wealth?
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An Insurance company offers $1 
of coverage for $0.1. 

If Antonio fully insured $500 
how does this change his 
potential outcomes?
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An Insurance company offers $1 
of coverage for $0.1. 

If Antonio fully insured $500 
how does this change his 
potential outcomes?

If insured, Antonio gets $2,450 
with certainty. We determine 
the preferred option by using 
the utility function
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E(Utility) without insurance: 
49.4721



> Imagine three individuals with the following Utility function:

> Everyone has $9 of total wealth and face a 5/9 probability of 
losing all of it
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Compute Expected Utility under risky situation and with 
actuarily fair insurance 
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Insurance:
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2 Agents, both with $9 in wealth. 
Agent A faces 5/9 chance of losing everything
Agent B faces 1/9 chance of losing everything

Both have 
𝟏

𝟐

Calculate their expected utility, certainty equivalent, and 
price/premium for actuarially fair insurance for full coverage

Insurance problem #2
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Agent A: Fair insurance is 

Their certainty equivalent is $1.78 so they are willing to give up 
$9 – $1.78 = $7.22 of their wealth to avoid this risk
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Agent B: Fair insurance is 

Their certainty equivalent is $7.11 so they are willing to give up 
$9 – $7.11 = $1.89 of their wealth to avoid this risk
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Both Agent A and Agent B would be willing to pay the 
actuarially fair insurance rate to avoid the risky situation

But what if an insurer was unable to tell who was Agent A and 
who was Agent B?
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Both Agent A and Agent B would be willing to pay the 
actuarially fair insurance rate to avoid the risky situation

But what if an insurer was unable to tell who was Agent A and 
who was Agent B?

Well, if we don’t know who is who then we can find the 
average chance between the actors:

Insurance problem #2

36



> At this rate, Agent A will still want to purchase it. $7.22 > $3, 
so the deal is even better for them

> At this rate, Agent B will not want to purchase it. $1.89 < $3, 
so the deal is worse for them

Insurance problem #2
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