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= Usual adverse selection argument: Pooling of risks implies
— higher risks buy more insurance
— lower risks buy less insurance
— raising pooled price of insurance
— lowering demand for insurance.

= Usually portrayed as a bad outcome!
— Both for insurers and for society.
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= In practice:
— EU ban on using gender in insurance underwriting
— Moratoria on the use of genetic test results in underwriting

= We argue that pooling implies:
— A shift in coverage towards higher risks
— Loss coverage can increase
— Good outcome from adverse selection!
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1. No adverse selection Weighted Loss

average coverage

T (o) () (& '.‘ 5 D 6o premium
Risk-differentiated . ‘g‘ ‘g‘ ‘g‘ ‘g‘ n‘ ‘m‘ “ ) P
premiums =0.01 ‘!!r \!!r w!!r \!!r r \!! "y

T 0.016 50%

(4x0.01+1x0.04)) [ (4x0.01+1x0.04)
(8x0.01+2x0.04)

[T=D

Risk-differentiated . ‘g‘
premiums = 0.04 —
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2. Some adverse selection Weighted Loss

N N average coverage
@) 2 & &
aga al!}: agf %ga

Pooled . 0.03 56%
1 LN
premiums = 0.03
(H) (H)
il (1x0.01+2x0.04) (1x0.01+2x0.04)
= — . 3 (8x0.01+2x0.04)
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3. Severe adverse selection Weighted  Loss

average coverage
premium

Pooled . 0.04 25%
premiums = 0.04

_ (1x004)
(8 x0.01+2x 0.04)
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= Consider individuals in a particular risk-group
« with probability of loss y;
« offered insurance at premium rate 7.
« proportional demand for insurance: d(u, )

= Consider n risk-groups where for each risk-group i =1,2,...,n
— population proportion: p;
— insurance demand: d(u;, m;)
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Q : Indicator of insurance purchase (1=purchase, 0 otherwise)
L : Indicator of loss event (1= loss occurs, 0 otherwise)
I1 : Premium offered (m; = premiums on purchase, 0 otherwise)

Expected premium income: E[QII]
Expected insurance claim: E[QL]

Market equilibrium: E[QII] = E[QL]
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At market equilibrium loss coverage is defined as:
E1QL]
Note: QL =1 if an individual both incurs a loss and has cover.

Loss coverage ratio is defined as:
_ ElQL]
Eo[QL]
where E,[QL] is the loss coverage under full risk-differentiation.
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Iso-elastic Demand

» Jso-elastic demand:

= Fair-premium demand:

= Constant demand elasticity:

d(p, 1i) = T

0 logld(pymi)]| _ 1
0 log m; l
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= Pooled equilibrium premium: m; =, = -+ = m, = 7.
l.u{l-l_l
Ty =
i.ui
» Loss coverage ratio:
1 n A+1
- AZ aip

Ty Lij=1 u“l

where «; is the fair-premium demand share for risk-group .
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Resultl: A1<1=>C>1 BERLIN 2018
1: N
0_

A (Demand elasticity)
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Different Constant Demand Elasticities: 1,41, m-ag;“
Result 2: 1, <1and A4, >24;,=>C>1 BERLIN 2018
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I\Zirrlzr:g;"e&"gzle term life 0.4100.5 Pauly et al (2003)
Term life insurance, USA 0.66 Viswanathan et al (2007)
Whole life insurance, USA 0.71t00.92 Babbel (1985)
Chernew et al (1997), Blumberg

Health insurance, USA 0to 0.2 et al (2001), Buchmueller and
Ohri (2006)

Health insurance, Australia 0.35t0 0.50 Butler (1999)
Farm crop insurance, USA 0.32t00.73 Goodwin (1993)

Insurance demand elasticity A < 1 has been observed in a number of studies.
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= Pooling increases loss coverage if 1 < 1.

= From a social policy perspective, a shift in coverage towards
higher risks by pooling can sometimes more than offset the
fall in numbers insured.

= Adverse selection need not always be adverse!
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http://blogs.kent.ac.uk/loss-coverage/
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Thank you very much for your attention!

Contact details:

Pradip Tapadar

address:  School of Mathematics, Statistics and Actuarial Science
University of Kent, Canterbury, UK, CT2 7FS
phone: +44 (0)1227 824169
mail: P.Tapadar@kent.ac.uk
web: https://www.kent.ac.uk/smsas/our-people/profiles/tapadar_pradip.html
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