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Metrics for evaluating insurance

———

Selling more of the “same” product

o Is “take-up” or “profit” the metric?
o Short-term or long-term profit?

Designing new products

Evaluating welfare effects for cost-benefit analysis

o Cost-benefit analysis is not cost effectiveness
Designing better insurance policies
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How insurance products are evaluated

———

Take-up itself

o Revealed preference begs the welfare evaluation issue
o Particularly when we do not assume “rationality”
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How insurance products are evaluated

———

Take-up itself

o Revealed preference begs the welfare evaluation issue
o Particularly when we do not assume “rationality”

Average utilization

o Average consumption, health care, crop size, herd size...
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FIGURE 9 THE IMPACT OF MICROINSURANCE

A review of 38 studies on the impact of microinsurance provides the following insights
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How insurance products are evaluated

——

Take-up itself

o Revealed preference begs the welfare evaluation issue
o Particularly when we do not assume “rationality”

Average utilization

o Average consumption, health care, crop size, herd size...
o Popular metric for randomized evaluations (for no good reason)

o lIrrelevant!

In fact, insurance works when it lowers the average by a premium in
order to reduce variability!

At best, a third-order, indirect criterion
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Behavior and insurance

———

The basic insurance contract

o | give you money now and you promise to pay me something if
some bad things happen to me in the future

Connections to behavioral economics

o Obviously risk attitudes play a role
o Impatience plays a role

o Subjective beliefs of risk play a role
Subjective risk of the “bad thing” occurring
Subjective basis risk if an index contract
Updating if the “bad thing” does not occur in one year
Subjective non-performance risk
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General research program

———
Examine all of the major issues in the lab first

o Theory
o Experimental design and behavioral econometrics

Insurance demand issues

Deductibles (another reference point?)
Index insurance

Non-performance risk

Self-protection, self insurance

Then go to the field

o Application #1: Portfolios of the Atlanta Poor
o Application #2: index insurance products in Africa

O
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Expected welfare gain @ base camp

———

Consumer surplus from insurance

o CE(with insurance) — CE(without insurance)
Define the simplest possible insurance contract

o Full indemnity insurance
Initial endowment = $20, loss amount = $15, loss probability = 10%
RN individual would pay $1.50 for insurance

Do not 0.9 $20
/
purchase ~

insurance 0.1 $5
$20

Purchase
insurance
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CS from Insurance (%)

Figure 1. Consumer Surplus Across EUT
CRRA Coefficients
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Theories of risk preferences

——

Expected utility theory (EUT)

Rank-dependent utility (RDU)

o Same aversion to variability of outcomes as EUT

o But also probability “pessimism” or “optimism”
Power probability weighting
Inverse-S probability weighting
Prelec probability weighting

Could extend to Cumulative Prospect Theory (%PT)
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CS from Insurance ($)
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Figure 3. Consumer Surplus Across Power
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Figure 3. Consumer Surplus Across Power
Probability Weighting Parameter (r = 0.6)
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CS from Insurance ($)
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General experimental design

———

Battery of lottery choices to decide on the best
descriptive model of risk preferences for each subject

Battery of insurance choices for that subject

Use risk preferences estimated from the first task to
estimate consumer surplus gain or loss from choices in
the second task

o Return to two methodological issues here in moment
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This specific experiment

———

103 students over 3 sessions at GSU

Risk task

o 80 binary choices between lotteries with objective probabilities
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Figure 5: Classifying Subjects as EUT or RDU

N=103, one p-value per individual
Estimates for each individual of EUT and RDU specifications

Distrsbution of p-values of Test of EUT Classification with a 5% Significance Level
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Figure 6: Estimated Risk Parameters tor Subject #8
Subject #8 1s classifed EUT with EUT p-value = 0.520 (= 0.05)
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Figure 7: Prelec Probability Weighting
and Implied Decision Weights

Based on equi-probable reference lotteries
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This specific experiment

———

103 students over 3 sessions at GSU

Risk task

o 80 binary choices between lotteries with objective probabilities

Insurance task

o Initial endowment = $20, loss amount = $15, loss probability = 10%
o 24 insurance choices, with premia ranging from $0.20 to $4.80
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Probability of LOSS

915

Your initial earnings are $20.00.
When the lottery is played out, there is a 10% chance you will lose $15.00. However, there is a 90% chance you will not lose any money.

If aloss occurs, you will be left with $5.00, else your earnings will remain at $20.

You have the option to purchase insurance, which would help avoid that potential loss completely.
You can buy the insurance at a price of $2.20.

If you choose to insure against the loss, your final eamnings will be $17.80.

Would you like to purchase insurance againstthe loss of $15.00 for $2.20? ¢ No
" Yes



Table 1. Ex ante Consumer Surplus across Classifications for Subject 8

Premium EUT RDU Power RDU Inverse-S RDU Prelec
No. )] Choice %) )] %) %)
1 2 1 1.57 1.11 2.72 2.13
2 4 1 1.37 91 2.52 1.93
3 .6 1 1.17 71 2.32 1.73
4 .8 0 97 51 212 1.53
5 1 1 7 31 1.92 1.33
6 1.2 1 57 11 1.72 1.13
7 1.4 1 .38 -.08 1.53 .94
8 1.6 1 17 -.29 1.32 73
9 1.8 1 -.02 -48 1.13 54
10 2 1 -23 -.69 92 33
11 2.2 1 -43 -.89 72 13
12 2.4 1 -.63 -1.09 52 -.07
13 2.6 0 -.82 -1.28 33 -.26
14 2.8 1 -1.02 -1.48 13 -46
15 3 0 -1.22 -1.68 -.07 -.66
16 3.2 0 -1.43 -1.89 -.28 -.87
17 34 0 -1.63 -2.09 -48 -1.07
18 3.6 1 -1.82 -2.28 -.67 -1.26
19 3.8 0 -2.02 -2.48 -.87 -1.46
20 4 1 -2.22 -2.68 -1.07 -1.66
21 4.2 0 -2.42 -2.88 -1.27 -1.86
22 4.4 0 -2.63 -3.09 -1.48 -2.07
23 4.6 0 -2.82 -3.28 -1.67 -2.26
24 4.8 1 -3.03 -3.49 -1.88 -2.47
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Table 1. Ex ante Consumer Surplus across Classifications for Subject 8

Premium

Choice

_ O O O =, O ), O OO0 R, O ) Rk kRl s, s O

EUT
$

97
7
57
38
A7
-.02
-23
-43
-.63
-.82
-1.02
-1.22
-1.43
-1.63
-1.82
-2.02
-2.22
-2.42
-2.63
-2.82
-3.03

RDU Power
$

51
31
11
-.08
-.29
-48
-.69
-.89
-1.09
-1.28
-1.48
-1.68
-1.89
-2.09
-2.28
-2.48
-2.68
-2.88
-3.09
-3.28
-3.49

RDU Inverse-S

$

2.12
1.92
1.72
1.53
1.32
1.13
92
72
.52
33
A3
-.07
-.28
-48
-.67
-.87
-1.07
-1.27
-1.48
-1.67
-1.88

RDU Prelec
$

1.53
1.33
1.13
94
73
.54
33
13
-.07
-.26
-.46
-.66
-.87
-1.07
-1.26
-1.46
-1.66
-1.86
-2.07
-2.26
-2.47

28



Table 1. Ex ante Consumer Surplus across Classifications for Subject 8

Premium EUT RDU Power RDU Inverse-S RDU Prelec
No. %) Choice %) )] 3) %)
1 2 1 1.57 1.11 2.72 2.13
2 4 1 1.37 91 2.52 1.93
3 .6 1 1.17 71 2.32 1.73
4 .8 0 97 51 212 1.53
5 1 1 7 31 1.92 1.33
6 1.2 1 57 11 1.72 1.13
7 1.4 1 .38 -.08 1.53 .94
10 2 1 -23 -.69 .92 33
11 2.2 1 -43 -.89 72 13
12 2.4 1 -.63 -1.09 52 -.07
13 2.6 0 -.82 -1.28 33 -.26
14 2.8 1 -1.02 -1.48 13 -46
15 3 0 -1.22 -1.68 -.07 -.66
16 3.2 0 -1.43 -1.89 -.28 -.87
17 34 0 -1.63 -2.09 -48 -1.07
18 3.6 1 -1.82 -2.28 -.67 -1.26
19 3.8 0 -2.02 -2.48 -.87 -1.46
20 4 1 -2.22 -2.68 -1.07 -1.66
21 4.2 0 -2.42 -2.88 -1.27 -1.86
22 4.4 0 -2.63 -3.09 -1.48 -2.07
23 4.6 0 -2.82 -3.28 -1.67 -2.26
24 4.8 1 -3.03 -3.49 -1.88 -2.47
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Table 1. Ex ante Consumer Surplus across Classifications for Subject 8

Premium EUT RDU Power RDU Inverse-S RDU Prelec
No. %) Choice %) )] 3) %)
1 2 1 1.57 1.11 2.72 2.13
2 4 1 1.37 91 2.52 1.93
3 .6 1 1.17 71 2.32 1.73
4 .8 0 97 51 212 1.53
5 1 1 7 31 1.92 1.33
6 1.2 1 57 11 1.72 1.13
7 1.4 1 .38 -.08 1.53 .94
8 1.6 1 17 -.29 1.32 73
9 1.8 1 -.02 -48 1.13 54
10 2 1 -23 -.69 92 33
11 2.2 1 -43 -.89 72 13
12 2.4 1 -.63 -1.09 52 -.07
13 2.6 0 -.82 -1.28 33 -.26
14 2.8 1 -1.02 -1.48 13 -46
15 3 0 -1.22 -1.68 -.07 -.66
16 3.2 0 -1.43 -1.89 -.28 -.87
17 34 0 -1.63 -2.09 -48 -1.07
18 3.6 1 -1.82 -2.28 -.67 -1.26
19 3.8 0 -2.02 -2.48 -.87 -1.46
20 4 1 -2.22 -2.68 -1.07 -1.66
21 4.2 0 -2.42 -2.88 -1.27 -1.86
22 4.4 0 -2.63 -3.09 -1.48 -2.07
4 0 Q Q




Table 1. Ex ante Consumer Surplus across Classifications for Subject 8

Premium RDU Power RDU Inverse-S RDU Prelec
No. 3) Choice ) 3) %)
1 2 1 1.11 2.72 2.13
2 4 1 91 2.52 1.93
3 .6 1 71 2.32 1.73
4 .8 0 51 212 1.53
5 1 1 31 1.92 1.33
6 1.2 1 11 1.72 1.13
7 1.4 1 -.08 1.53 .94
8 1.6 1 -.29 1.32 73
9 1.8 1 -48 1.13 54
10 2 1 -.69 92 33
11 2.2 1 -.89 72 13
12 2.4 1 -1.09 52 -.07
13 2.6 0 -1.28 33 -.26
14 2.8 1 -1.48 13 -46
15 3 0 -1.68 -.07 -.66
16 3.2 0 -1.89 -.28 -.87
17 34 0 -2.09 -48 -1.07
18 3.6 1 -2.28 -.67 -1.26
19 3.8 0 -2.48 -.87 -1.46
20 4 1 -2.68 -1.07 -1.66
21 4.2 0 -2.88 -1.27 -1.86
22 4.4 0 -3.09 -1.48 -2.07
23 4.6 0 -3.28 -1.67 -2.26
24 4.8 1 -3.49 -1.88 -2.47
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Consumer Surplus (§)

Figure 8: Consumer Surplus Based on Subject 8’s Choices
Across Premiums, EUT Classification
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Consumer Surplus (§)

Figure 8: Consumer Surplus Based on Subject 8’s Choices
Across Premiums, EUT Classification
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Consumer Surplus (})

Figure 9: Consumer Surplus Based on Subject 71’s Choices

Across Premiums, RDU Prelec Classification
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Consumer Surplus (§)

Figure 9: Consumer Surplus Based on Subject 71’s Choices

Across Premiums, RDU Prelec Classification
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Figure 12: Proportion of Actual Take-Up to Predicted Choices
Fisher’s Exact Test 2-sided p-value < 0.001
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Figure 12: Proportion of Actual Take-Up to Predicted Choices
Fisher’s Exact Test 2-sided p-value < 0.001

Predicted to Take-Up Predicted to Not Take-Up

1,000 1,000
Should be 0 209

609

500 300+

Choice Count

BN Take-Up B Take-Up
B Not Take-Up B Not Take-Up




The welfare metric

Figure 10: Distribution of Consumer Surplus
N=2,472. Actual decisions made
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The behavioral challenge, |

Figure 10: Distribution of Consumer Surplus

N=2,472. Actual decisions made
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The behavioral challenge, |

Figure 10: Distribution of Consumer Surplus

N=2,472. Actual decisions made
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Density

———

Another normalization: “efficiency”

Fraction of theoretically expected surplus actually extracted

Figure 10: Distribution of Consumer Surplus Figure 11: Distribution of Efficiency of Choice
N=2,472. Actual decisions made N=103, one etficiency rate per mndividual
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Comparison to ZI choices

Distribution of Efficiency of Choice

One efficiency rate per individual
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Who makes what errors?

———

Information for targeted welfare interventions

o Black subjects are 10.4 pp more likely to make an insurance take-
up decision with a positive welfare gain

o Hence welfare gain from insurance decisions is $0.55 higher per
choice (95% CI: $0.07 and $1.04)

Consider welfare losses that arise from excess take-up

o Out of all purchase decisions, 60% involved a welfare loss

o Of those, women have a 9.8 pp higher chance of making such
“excess purchase” errors (total effect)

o Marginal effect of gender on this type of error is 11.8 pp
Would cheap talk information of this kind help?
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An important subtlety, |

———

Core methodological challenges

o Revealed preference: if we infer risk preferences from the choice
to take up insurance, how can expected consumer surplus ever

be negative?

o Revealed beliefs: if we infer risk perceptions from the choice to
take up insurance, how can expected consumer surplus ever be

negative?
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what would Savage 533?




An important subtlety, |

——

Core methodological challenges

o Revealed preference: if we infer risk preferences from the choice
to take up insurance, how can expected consumer surplus ever
be negative?

o Revealed beliefs: if we infer risk perceptions from the choice to
take up insurance, how can expected consumer surplus ever be
negative?

Implication for normative evaluation:

o Must assume away behavioral “source dependence” of risk
preferences and risk perceptions \QS,
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An important subtlety, I

———

The welfare metric here is the “best descriptive” model of
risk preferences

o Periculum habitus non est disputandum

But what if the best descriptive model is not attractive
normatively?

o Main people claim EUT is normatively attractive, and RDU is not
o Easy to come up with axioms s.t. RDU is normatively attractive

Ongoing work with John Quiggin

o If EUT (RDU) is the welfare metric, use the best-fitting EUT
(RDU) model, even if RDU (EUT) is the best descriptive model

o How to select the welfare metric? QS | MAcK
\’ ROBINSON

COLLEGE

OF BUSINESS
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Implications, Extensions, Limitations

———

Take-up is used widely to evaluate insurance products

o Does not reliably reflect welfare gain: it gets the “sign” wrong
o Never quantifies the size of any welfare gain or loss
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Other insurance models

Deductibles
Index insurance
Non-performance risk

O
O
O
o Self-protection, self insurance
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Implications, Extensions, Limitations

———

Take-up is used widely to evaluate insurance products

o Does not reliably reflect welfare gain: it gets the “sign” wrong
o Never quantifies the size of any welfare gain or loss

Other insurance models

Deductibles

Index insurance
Non-performance risk
Self-protection, self insurance

Even higher-order risk preferences

O
)
)
@)

o Insurance often provides large payouts for extreme events
o Account for prudence and temperance \QS)
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Other models of risk preferences

o Trivial to extend to CPT

o Or models of uncertainty aversion
Especially with subjective belief distributions over loss risk
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Implications, Extensions, Limitations

———

Other models of risk preferences

o Trivial to extend to CPT

o Or models of uncertainty aversion
Especially with subjective belief distributions over loss risk

Time preference models

o Expected benefits from insurance only paid out in the future
o Quasi-hyperbolic, hyperbolic, Weibull models of discounting
o Would affect the present value of expected welfare gain

Field experiments

o Subjective or unknown loss probabilities

o Non-performance — significant default risk in the ﬁeldg
W
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Conclusions, |

———

Behavior plays a key role describing insurance decisions

o Gives us a structural understanding of insurance purchases
Behavior underlies the evaluation of insurance decisions

o Normative welfare evaluation: the expected consumer surplus
o Normative welfare evaluation: are observed decisions “rational”?
o Long-term profitability, and profitability of new products

Three key components of behavior

o Risk attitudes, time preferences, and subjective beliefs
Central role of experiments

o Lab and field experiments as complements
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Conclusions, |l

———

Methodological challenge #1

o What if the descriptive evidence supports “source dependence” of
risk preferences or perception?

o It does not, as it happens, but could

o No obvious solution (to me): this may be an assumption, in one
form or another, we must make to do interesting welfare evaluation

Methodological challenge #2

o What if best descriptive model of risk preference or perception is
not one we find normatively attractive?

o Suggested solutions in work with John Quiggin
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