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CAS Antitrust Notice

The Casualty Actuarial Society is committed to adhering strictly to
the letter and spirit of the antitrust laws. Seminars conducted under
the auspices of the CAS are designed solely to provide a forum for
the expression of various points of view on topics deseribed in the
programs or agendas for such meetings.

Under no ci shall CAS i be used as a means for
competing companies or firms to reach any understanding —
exprosseﬂ or implied - that restricts competition or in any way
impairs the ability of members to exercise independent business
jut&‘menl regarding matters affecting competition.

It is the responsibility of all inar particip to be aware of
antitrust regulations, to prevent any written or verbal discussions
that n‘ggear to violate these laws, and to adhere in every respect to
the CAS antitrust compliance po]ic,\n

Purpose of an Indication

red future
expenses while The purpcse of the
making targeted indication is not to recoup
underwriting profit for losses paid out in the past
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Fundamental Insurance Equation

= CAS Statement of Principle: “A rate provides for all
costs associated with the transfer of risk.”
* Preminm= Losses + + UW Expenses + UW Profit
* Key is to find appropriate balance
Ratemaking is prospective

Balance should be attained at the aggregate and individual
levels
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I'wo Methods to Determine Rate Level Adequacy

* Pure Premium Method

_ Pure Prem + Fixed UW Expense Per Exposure
Indicated Avg Rate = - et Bpess A=
= Indicated Avg Rate
Change = b e Ave Premifum @ Current Rate Level

* Loss Ratio Method

- Loss& Ratio + Fixed Expense Ratio
Indleated Change = 1y P ponse % = Target UW Probit %

Pure Premium Vs. Loss Ratio

‘When to use ‘When to use
Pure Premium Method Loss Ratio Method
Historical premium data Historical exposure data is
is unreliable unreliable
New company Exposures are not well
defined
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* Must be Proportional

Losses should be highly correlated with exposures

» Must be Practical

Easy, Objective, and Inexpensive

LXposure

» Must consider historical Precedence

Regulators and Transition Costs
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« Calendar Year

Transactional
Fixed at year end

Tied back to when accident occurs
Will develop over time

Eolj_g:y i ear

Tied back to when policy was
written
Will develop over time

Tied back to when accident was
reported
Will develop over time

« Example
« Policy written 11/1/10
+ Accident oceurs 10/1/11
+ Accident reported 1/15/12
« Payment of 10k on 2/1/12

- Payment of 5k on 5/1/13

Current Rate,
Level
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Detailed Calculations

of il rate level change

expenses and make our desired profit, we need
to increase our current premium by 16.2%"

() Indicated provision for loss and loss adjusiment expense

“In order to cover our future losses and
\ $117.48
(@) Indicated provision for fixed expense \ $1548

@ Projected average earned premium at current rates
(©) Indicated rate level change [ (4) + (5)] -1
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Step 1

Development of Indicated Provision for
Loss and Loss-Adjustment Expense

Detailed Calculations
of ide indi | rate level change

“How much do we expect to pay for
future losses?™ \

(0] Mmumwmm-w

(@) indicated provison for fixed expense $15.46
(B) variable expense and profi rato 287%
(@) indicated average premium [ (1)+ (2)] [ 1-(3)] $186.45
(5) Projected average earmed premium at current rates $160,51
() ndicated rate level change [ (4) » (5)] -1 162%
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Adjustments to Losses

The first step in estimating the future losses is to start with the
historical accident year losses

However, because we are pricing for a future period, there are
adjustments that are needed in order to bridge the gap

Future period

adjustments to
bridge the gap
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Adjustments to Losses

Loss development
+ Technique of using historical patterns to estimate the
ultimate loss amount based on losses incurred or paid to
date
* WHY?? Accident Year losses develop for two reasons

New losses emerge after year end

Incurred loss (paid + reserve) on known claims
increase because either

Reserves are increased
or

Paid loss exceeds the case reserve

l.oss h-\nfu;vm. nt Methods mr»«

« Each method makes assumptions about the nature
of loss development.

« Each method makes assum]itions about future loss
development based on past loss development.

+ The appropriateness of those assumptions influences
the accuracy of the method. Therefore, the best
method depends on the situation at hand.

+ Common Methods include:

Chain Ladder Method
Bornhuetter-Ferguson
Berquist-Sherman
Regression
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Detailed Calculations

Step 1

Development of Indicated Provision for Loss and Loss-Adjustment Expense
Comprehensive Covi

“ultmate” lossa:

AY wnding 12/312014 is
$3512834 X 103 x 102 x 1,01 x
1.00 x 1.00 x 1.00 = $3,833 388

527 3 51 514 £ 547 (uhimate}

1m 10 100 100 100
1m 10 10 A0 120
101 101 100 100 100
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Trend

* Why?
To estimate future values in order to
for exp 1 differences between
the historical period and the period for
which rates are being set
« How?
Identify trend amount
Identify trend period

Adjustments to Losses - Trend

Historical
experience period
"Trends™
AT wsdasssuinvbsPn
2013 soccnsper
Co P, >
date is average earned
date for all policies written during the
policy period
We can choose to assume a 1-year
pricing period, yielding a projection
date 9 months past the
for a 6 month policy, and 12 months
pujlmcmoﬁvodmlormnnnud

o e
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['rend Amount

Vhod Good s Cmmpnr
o Puce e Freposts D Likiiy
Pate P Tod - Reionct Do

Pure Premium Tread - Regional Data
som f\\
o Mre 2%
e ‘v e
o kS

Vo Ernling Quarrer
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Loss Adjustment Expenses

+ Costs incurred by a company during the claim
settlement process.
* Two types
Allocated Loss Adjustment Expense (ALAE)
Costs that can easily be related to individual claims
Typically included with loss
Unallocated Loss Adjustment Expense (ULAE)
Costs that are more difficult to assign to particular claims
Must determine proper allocation method for r king

Large Losses (':il.:niru;n’u“\

* Large individual losses and catastrophes can
add unwanted volatility

» General approach to ratemaking:
1) Remove either a portion, or all large loss and/or
catastrophes
2) Replace with a more stable alternative, typically:
A) Average over a longer time period
B) In case of some types of catastrophes, a model
» We do this to optimize the eredibility and
relevancy of the data
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Detailed Calculations
Step 1

Development of Indicated Provision for Loss and Loss-Adjustment Expense

cak tal incu Catastrophe kosses. ox: c3asIOphes

19320 § 206286 $ 11 159N
11 RELATE 26%
R — ors
18 4155
W 6%
i , — E 5%
LI 130 8253040 SN2 1w
¢ el ADEEE S5 380 1%
2014 846854 1.157.57 7311017 wan
25-year aggregate average $21,391,353 $120,831,928 17.7%
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Detailed Calculations

Step 1

Development of Indicated Provision for Loss and Loss-Adjustment Expense

0O 0 O0OOO6 06O

Yeur |
mon- Factorse | Projctd | aversge
Caimstophe Aveiige |Uhimete [Uninens adjint |ahbmsse | losaand
Frcalysw Camed  witimann  catastiophe Yeor
o exposures[b0s factor
(R Tl ers  s3gw0ss2 04T
B 101> | 24BL04 (0177
LA 40847 3853348 0977
Accrent yexr weghts depend
0N number of paid clams.

Accasnnt ymar Gata ties BICK 4l Kaas £ e Yot in Which the
accident occurTed regandiess of B year losse were paid

Expense Types

* 4 Expense Types
Commissions and Brokerage
Taxes, Licenses, and Fees
Other Acquisitions
© General Expense
+ General approach to ratemaking
= 1) Caleulate ratios of exp to premium using
historical data
- 2) Determine what % of each expense type is fixed and
variable

3) Apply total fixed and variable expenses appropriately
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Profit Provision

« 2 sources of profit

Investment Income (Capital + Polievholder Supplied Funds)

Underwriting Profit

» Calculate Underwriting Profit that achieves a target

Rate of Return on Equity

» For some long-tailed lines, investment income is
large enough to accept an underwriting loss!
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Detailed Calculations
D of i i rate level change

“How much premium do we need to
cover future losses and expenses and

stil make our desired pronit?”

() Indicated provision for loss and loss adjustment expense | $117.48
(@) Indicated provision for fixed expense \ $15.46
(B) Variable expense and proft rato 28.7%
(@) Indicated average premium [ (1) + ()] +[1-(3)]

(%) Projected average eamed premium at curren rates $160.51
Indicated rate level change [ (4) + (5)] -1 16.2%

Detailed Calculations
Recall formula for indicated average premium

Future losses = Future fixed expenses

1 — Variable expense ratio

Total needed average premium

117.48 + $15.46
748 + 1648 . ks

— 0.287
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..
Current Rate Level Adjustment g 1

» Why bring premiums to current rate level?

To measure the adequacy of current preminms projected to the
period for which rates will be in effect.

-

| | |
Jan. 1, 2010 10% rate level Feb.1,2010
Premium Increase Premium
=$100 implemented =$110

» Without this adjustment, premium trends could be
severely distorted.
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—
Curreat

t | X 1 \1 ]

nt Rate Level Methods Q Level

* Some Methods to choose from
Extension of Exposures
Re-rate all historical policies using current rating structure
The most accurate method
Parallelogram Method
Assumes policies are written uniformly across time
Applies an average factor to historical periods

» Choice of method will depend on data restraints and
accuracy thresholds

Renowal Process 411506 11607 11508 12002000
Renewal Efective 571508 81507 121518 11110
Rate Change History
Renowsl Percent  Renewsl Rt
Process  Change  Efiectve  Level
AN506 = %68

4 32 ]
71607 50 81507 1018
111508 48 121508 1063
120200 15 Mo 107%
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Detailed Calculations

Step 5
Development of Projected Earned Premium at Present Rates
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Detailed Calculations
D of ide indi rate level change

expenses and make our desired profit, we need
to increase our current premium by 18.2%"

“In order to cover our future losses and
(D indicated provision mmwmwam\ $117.48

(@) Indicated provision for fued expense | s1540
(B) Variable expense and proft rato \ 28.7%
() indcated average premium[ (1) + 2)1+11-(3)] $186.45

@ Pn;eeﬁdmnn:euned;unum n;umnlue: 5100A5|7

(©) indicated rate level change [ (4)+ ()1 -1

Credibility

* Where can eredibility be used?
Overall indication
= An individual loss estimate
Loss trends
- Large Loss / CAT provisions
* How?
Choose a method
Choose a complement of credibility
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:.‘.\‘ Methods

« Classical Credibility (a.k.a Limited Fluctuation) —
goal is to limit the effects that random fluctuations
in the data can have on an estimate

+ Buhlmann Credibility (a.k.a. Least Squares
Credibility) — goal is to make estimation errors as
small as possible (minimize the squared error)

» Credibility weighted estimate is caleulated as
Z* (Observed Estimate) + (1-Z) * (Complement)
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Complemer

* Desired traits
1) Accurate
2) Unbiased
3) Statistically independent from the base statistic
4) Available
5) Easy to compute
6) Logical relationship to base statistic
» Examples include other lines of business,
countrywide data, industry data, or other competitor
information to name a few.

« Considerations
Regulatory

Some states impose certain methodologies and restrictions that
need to be considered

Profit provisions are also capped in certain states
Operational

A small rate increase in a small book of business may not be
efficient to pursue

Marketing
Acting on rate indications has desired and undesired
consequences that must be balanced
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Expected Profit

S H
s . =
E Volume =
-
\
Profit
Assuming Fixed
Volume
Price
. 77?
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