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Modeling the variety of decision making

Bruce Beck

Dave Ingram
Michael Thompson
Bob Wolf

Three men walked into a bar. ..

An anthropologist,
A Control Engineer, and
An Actuary

And they started to talk about how decisions are mad in the real world,
and how that does or doesn’t align with how we model decisions.

That was in 2015.
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That discussion continued

In 2017, while Dave was in Panama City presenting at an AFIR/ERM
conference there, they had a heated email exchange which resulted in
a plan of action

Phase 1 — COMPLETED

— Model Governance and Rational Adaptability in Enterprise Risk Management
written for AFIR/ERM 2019

Phase 2 — COMPLETED
— Modeling the Variety of Decision Making written for JRMS 2021

Phase 3 — In Progress
— Institutional Evolutionary Economics — Likely to become a stand alone boo

Modeling the variety of
decision making

Part 1 — Institutional Evolutionary Economics — Michael Thompson
Part Il — Control Engineering and the Adaptor — Bruce Beck

Part Ill — Regime Switching Model of Adapting — Dave Ingram
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Nominal House Prices
© Recession — Case-Shiller National Index (Quarterly] === CoreLogic HPl === Case-Shiller Composit 20 Index
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Asymmetrical Transactions
FATALISM HIERARCHY
Nature: @ Nature:
Capricious Perverse/
Tolerant
Man: Fickle and Man: Deeply flawed but
Untrustworthy redeemable by firm,
nurturing and lon-
lived institutions.
Unfettered Competition Fettered Competition
{Unaccountability) (Accountability)
INDIVIDUALISM EGALITARIANISM
Nature: Nature:
Benign Ephemeral
9O
Man: Everywhere Man: Caring and Sharing
Self-seeking
Symmetrical Transactions
|
HIERARCHY
Nature:
Perverse/
Tolerant
Man: Deeply flawed but

redeemable by firm,
nurturing and lon-
lived institutions.
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Conservators
Fettered Competition
(Accountability)
EGALITARIANISM
Nature:
Ephemeral

Man: Caring and Sharing @
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Maximizers

Unfettered Competition
(Unaccountability)

INDIVIDUALISM

Nature:

Benign \/

Man: Everywhere
Self-seeking
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FATALISM
Nature: .
Capricious
Man: Fickle and
Untrustworthy
13
Asymmetrical Transactions
FATALISM HIERARCHY
Nature: @ Nature:
Capricious Perverse/
Tolerant
Man: Fickle and Man: Deeply flawed but
Untrustworthy redeemable by firm,
nurturing and lon-
lived institutions.
Unfettered Competition Fettered Competition
{Unaccountability) (Accountability)
INDIVIDUALISM EGALITARIANISM
Nature: Nature:
Benign Ephemeral
9,
|
‘ Man: Everywhere Man: Caring and Sharing
| Self-seeking
! Symmetrical Transactions
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General Theory of Surprise

I .
)
UNCERTAIN RECESSION BOOM MODERATE
L] ALIGNED Expected Unexpected Unexpected
: windfalls runs of good runs of good
PRAGMATIST No surprises don't happen luck and bad luck
(Fatalism)
Others Others
Caution does ALIGNED prosper prosper
not wark No surprises (especially (especially
CONSERVATOR individualistic hierarchical
(Egalitarian) strategists) strategists)
Total collapse
Qo Skilis not (when none ALIGNED Partial
MAKIZER rewarded ex:zw) No surprises collapse
(Individualism)
/v\ Unpredictability | Total collapse Competition
{when only ALIGNED
MANAGER partial was No surprises
(Hierarchy) expected)
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Firms by Strategy
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Five Theories of Economics

Characteristics

Neoclassical Behavioral
Economics Economics
1. Rationalities 1 1 2* 2** 4-5
2. The System Simple Simple simple Complex Complex
3. Institutional No No Yes No Yes
Embeddedness***
4. | Increasing
Returns:
History Matters No No No Yes Yes
5 Equilibrium Yes Yes Yes No No
6. | Technology No No No Yes Yes
Crucial
7. | Scarcity Yes Yes Yes No No
Crucial
Emergent
Behavior
8. (Evolution) Not Clear Not Clear Not Clear Yes (Some) Yes (More)
9. Fit With
Neuroscience
Not Clear Not Clear Sort of Not Clear Yes
10. | Ideas of 1 12 2 Not Clear 4-5
Fairness
11. | Myths (Social
Constructions) of
Nature No No No No Yes
12. | Allometric
Relations (TIME-
dynamnics) Matter Not Clear Not Clear Not Clear Yes Yes
{in respect of
scales of
I
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Characteristics New

Yistitutiona!

Neoclassical Behavioral Institutional Evolutionary / Evolutionary

Theories Economics Economics  Economics  Economics Economics
1 2* 2**
Simple Simple Simple Complex Complex
3. Institutional No No Yes No Yes
Embeddedness***
4. Increasing
Returns:
History Matters No No No Yes Yes
5. Equilibrium Yes Yes Yes No No
6. Technology No No No Yes Yes
Crucial
7. Scarcity Yes Yes Yes No No
Crucial
Emergent
Behavior
8. (Evolution) Not Clear Not Clear Not Clear Yes (Some) Yes (More)
9. Fit With
Neuroscience
Not Clear Not Clear Sort of Not Clear Yes
10. | Ideas of 1 1-2 2 Not Clear 4-5
Fairness
11. | Myths (Social
Constructions) of
Nature No No No No Yes
12. | Allometric
Relations (TIME-
dynamnics) Matter Not Clear Not Clear Not Clear Yes Yes
(in respect of
scales of
Time)
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(a)

Company Gets what it gets

Unpredicted S Surplus > “Get”
Claims d(r) : O-L 0]
21
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|
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|
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()

Unpredicted

Company Gets what it wants

Claims d(/)

Surplus

“Want”
. (1)
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RISK

Markets

Performance of Other Companies

()

ENVIRONMENT

e

/. SYSTEM

RATIONAL ADAPTABILITY|

Perceptions

— Seasonal Change
Risk Environment
Surprise Process

Adaptation

u(t)
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General Theory of Surprise

— | A\ |\ |
UNCERTAIN RECESSION BOOM MODERATE
° ALIGNED Expected Unexpected Unexpected
- windfalls runs of good runs of good
PRAGMATIST e s don't happen luck and bad luck
(Fatalism)
/'\ Others Others
Caution does ALIGNED prosper prosper
not wark No surprises (especially (especially
CONSERVATOR individualistic hierarchical
(Egalitarian) strategists) strategists)
\/ Total collapse
Qo Skill is“1 nool (when none N:usnggs m;r.?r:ai
rewarde: was surpri apse
(revdatom) wpecied
/\l/\ Unpredictability | Total collapse Competition
{when only ALIGNED
MANAGER partial was No surprises
(Hierarchy) expected)
25
Environment Moderate
Mindset Maximizer Conservator Pragmatist Manager
) Loss . e . ]
Strategy Trading , Diversification Steering
Controlling

26
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Adaptor

Assess Alignment
of Current
Strategy

Diagnose the
Environment

Support maintenance of resilience capabilities

14
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Regime Switching

Model with multiple loss distribution functions

With table of transition probabilities to go from one function to
another

Sometimes used to build models of Casualty losses that reflected the

fact that claims were low for long periods of time and very high for
shorter runs.

@

29
Regime Switching
Distribution A Distribution Z
(250 (2000 (150 (200) [E] 50 (200 (150 (300) 150}

rransiion | R D -

Matrix A 7
2 A 90% 10%
£ b
5 50% 50%

.
30
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Regime Switching

Calibrate from history by sorting past observations between the
regimes

Each projection period will use one RV to determine regime
Second RV to get loss amount from selected regime

@

31

Calibrating Insurance Company transition
matrix

Looked at 100 mutual P&C insurers from 2001 to 2018
— Premium Growth
— RBC Ratio
— Common Stocks as Pct Surplus
Assigned 1/3 High, 1/3 Medium, 1/3 Low
— Looking at the entire set of each parameter (1800) by company, by year

@

32
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Premium Growth

100
High = 80
Maximizer
g 60
s
£ 40
2
20

2004

2005 2006 2007 2008 2009 2010 2011

2012

m Conservator M Manager M Maximizer

2013

2014

2015

2016

2017

2001 2002 2003

2018
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RBC Ratio

n
S

0

IS @ o
5 3 3

Number of Insurers

~
S

2001 2002 2003

2004

2005 2006 2007 2008 2009 2010 2011

B Maximizer W Manager B Conservator
Low RBC| Medium RBC] High RBC])

2012

2013

2014

2015

2016

2017

High =
Conservator
0

2018
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Common Stock

as pct Surplus

n

00

High =
Maximizer

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

IS @ o
S 3 3

Number of Insurers

N
S

H Conservator B Maximizer
(Low Stocks) (Medium Stocksi (H\ah Stocks)

35

Overall Belief

For each year, look at the three scores for each insurer
— If two or three are Maximizer, then overall belief is Maximizer
— If two or three are Conservator, then overall belief is Conservator
— If two or three are Manager, then overall belief is Manager
— If there are three different scores, then overall belief is Pragmatist

36
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Overall Belief

100

@
=]

N
S

Number of Insurers

~
S

mConservator M Manager M Maximizer ™ Pragmatist
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Transition Matrix
(Observed)

Future Year Belief

.
§ Pragmatist 46% 16%
E Conservator 16% 66%
5 Maximizer 17% 7%
é Manager 26% 12%

| egmais | consenvator | maximizer | Manager |

13%
4%
66%
6%

25%
13%
10%
56%

38
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By Company

mmm Number of Companies
X X X 1
X X 5

X X X 6
X 3

X X X 14
X X 5

X X X X 27

X X X 20
X X 6
X X 5
X 5
X X 2

Transition Matrix
(Smoothed)

Future Year Belief

| egmais | consenvator | maximizer | Manager |

‘S g
§ Pragmatist 45% 15% 15% 259{;
E Conservator 15% 65% 5% 15%
E Maximizer 15% 5% 65% 15%
5 Manager 25% 10% 5% 60%

20
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Conclusions

1. Plural Rationality may provide a theory of economics as well as risk
management

2. A company can transition from one strategy to another via SURPRISE
or ADAPTING
— ADAPTING will require additional resources

3. Analysis of Insurance industry shows that this theory may be
observable

— Observations can be mined to develop Transition Matrix for multi year
modeling

oS
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