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FE' Property and Casualty
Insurance

FINANCIALEDGE!

1

The Law of Large Numbers

Ygzr e el So you either get a few fine
Y dinners, or you go to the

If | pay you $1,000 will you poor house
pay for the rebuilding of
my house if it burns
down?

Individually we would not
be willing to take on this
level of risk

But insurance companies
can exploit the law of large
numbers - and statistically
predict claims
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The Law of Large Numbers

1

Mean

Standard deviation

Household and car

Some risks of loss are
distributed in a ‘normal

distribution” making them
highly predictable in large
numbers

insurance generally follow
predictable loss patterns so

the losses can be predicted
mathematically with a high
degree of confidence

Some risks don't follow
predictable loss
distributions e.g.
terrorism insurance

Insuring less predictable
risks is more expensive.

FINANCIALEDGE!

Premiums and the Combined Ratio

1

Paid by the
customer to insure
against loss

Some of the

premiums are used
to run the business

Premiums
100

Expenses
20 . Expenses
Expense ratio = ——————
Premiums
. . Losses
Estimated losses Claims ratio = —————
80 Premiums

Combined ratio = expense ratio + claims ratio

Actuaries make an

estimate of the
expected payout for
losses
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Combined Ratio Over Time

Combined

operating ratio? (%)

Estimated losses /

claims by actuaries

Commissions +

expenses to run the

business

A combined ratio of under 100% means

an underwriting profit

However, often across the cycle the
combined ratio average is close to
100% for most insurance companies.

Combined Ratio Over time

Percentage
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Reserves

Aviva 2009 year

At end of accident year
One year later

Two years later

Three years later

Four years later

Five years later

Six years later

Seven years later
Eight years later

Nine years later
Remaining

Total estimated claims

Total Yearly
payout payout
3,780.0 3,780.0
5,464.0 1,684.0
6,102.0 638.0
6,393.0 291.0
6,672.0 279.0
6,836.0 164.0
6,958.0 122.0

7,043.0 85.0
7,078.0 35.0
7,100.0 22.0

127.0
7,227.0

Expense for one-

year cover in the
policy year (2009)

Even with one-year
car and household

Yearly payout
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The insurance company sits on 7,227 of

assets from premiums until they are
paid out - which they can invest
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A"ype':v); 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Total
Accident year £m £m £m £m £m £m £m £m £m £m £m £m
Gross cumulative claim payments
Atend of accident year (3,780) (3502) (3420) (3055) (3068 (3102) (2991) (3534) (3517) (3,769)
One year later (5464) (5466) (4765) (4,373) (4,476) (4295 (4,285) (4,972) (4,952) The older the
Two years later (6,102) (5875) (5150) (4812) (4916) (4681) (4,710) (5435) accident year
Three years later (6,393) (6,163) (5457) (5118) (5221) (4,974) (4,997)
Four years later (6672) (6,405) (5,712) (5376) (5467) (5244) the fewer
Five years later (6,836) (6,564) (5864) (5556) (5645) - :
Sixyears later (6958) (6:649) (5978) (5.635) unpaid claims
Seven years later (7,043) (6,690) (6,032)
Eight years later (7,078) (6,718)
Nine years later (7,100)
Estimate of gross ultimate claims H i
Atend of accident year 7364 6911 6428 6201 612 586 581 6947 684 7,185 Claims still
One year later 7297 7006 6330 6028 6039 5833 5930 6931 6,79 unpai d.
Two years later 7281 6950 6315 6002 6029 585 5912 6864 ST
Three years later 7215 6914 6292 5952 6067 5842 5814 Liabilities
Four years later B , : " i
Five years later , , Total claims fundlng assets
Six years later ; , q i
Seven years later . , estimates can WhICh cain be
Eight years later § Change over time reinvested
Nine years later 1227 -
Estimate of gross ultimate claims 7,227 6,877 6,223 5,910 5,996 5,772 5,814 6,864 6,796 7,185
Cumulative payments (7,100) (6,718) (6,032) (5635 (5645) (5244) (4997) (5435) (4952) (3,769)
2,388 127 159 191 215 351 528 817 1429 1844 3416 11,525
; FINANCIAL EDGE!
S " - e Premlgms Liabilities
R o SRS e '2]7'2 =S Subordinated liabilities 259.5
Nelnsuronc: premium - Insurance liabilities 4,005.9
ot emies premiur Sl Returns on assets Unearned premium reserve 4 1,505.5
Investment return 154.6 B . 620
N —— 1199 orrowings |
(n)sho ment income 72'] Derivative financial insh 259
ther operating income 5 )
OPETEINY Estimated total 5541
Total income 3,436.1 . T
- claims from one -
Insurance claims (1,966.9) . 460
: year of premiums :
Insurance claims recoverable 55.1 64665
Net insurance claims (1,911.8)
unpaid claims
from multiple
s FINANCIAL EDGE!
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The Income Statement and Balance Sheet - Simple

Assumptions
Claims ratio 80.0%
Expense ratio 20.0%

Combined ratio

Tax rate

Equity / premiums
Reserves / premiums
Return on invested assq

20.0%

Combined ratio =
100% so all profits

come from the
investment return

100.0% =80.0%+20.0%

Income statement
Premiums

Claims expense
Expenses
Underwriting profit

Financial income
Profit before tax

Tax
Net income
Return on equity

Balance sheet

100.0 Invested assets
(80.0) =100*80%*-1 Total assets
(20.0) =100%20%*-1

0.0 =100-80-20  Reserves
Equity
10.4 =4.0%*260.2 Total L&E
10.4 =0+10.4

(2.1) =20%*10.4*-1
8.3 =10.4-2.1
12.7% =8.3/65.7

ROE is an important
KPI which will drive the

Invested assets is a plug

Reserves
are linked
to

premium

260.2 =260.2
260.2 =260.2

194.5 =194.5%*100
65.7 =65.7%*100
260.2 =194.5+65.7

s’ equity is
driven by

the
regulatory
requirement

price to book value

multiple
5 FINANCIALEDGE!
X Income statement
Often the reported Income Gross written premiums 33921 32119
. Gross earned premium 33397 3,306.7
Gross eamed premium statement mixes the Reinsurance premium (204.7)  (217.2)
Baisscacs Coasiis underwriting the financial Net earned premium 31350 3,089
Net eamed premium Insurance claims (1571.1)  (1,966.9)
vyl o . result together ieurance cims ecovral from /(pyableto (133 551
Insial t inc 1199 Net insurance claims (1,754.2)  (1,911.8)
nsialment income - Claims ratio (56.0%)  (61.9%)
Cther operaling income 721
- . Commission expenses (286.4)  (200.4)
Total e 34361 Before modelin g separate Operating expenses (8063) (7222
Insurance daims {1,966.9) o Total expenses (1,092.7) (922.6)
Insurance daims recoverable | 551 out the underwriting result Expense ratio (490 (99%)
Net insurance diaims 1.9118) and the financial return Underuritin resul w1 s
C ission expens Combined ratio (90.8%)  (91.7%)
Commission expenses (200.4)
Operating expenses (7222 Investment return 175.4 1546
Total expenses (922.6) Instalment income 1164 119.9
. T 017 Other operating income 629 721
::)pera ing profi e Operating profit 642.8 601.7
inance cosls :
Profit before fax 5826 Finance costs (103.8) (19.1)
Tooc ch (1089} Profit before tax 539.0 582.6
ax charge 1
Profit for the year atiributable 4737 Tax charge (1050)  (108.9)
Net income 4340 473.7
10 FINANCIALEDGE!
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The Income Statement - Alternative Presentation

Total income

£m
Income
Gross written premiums 7,467
Less: reinsurance premiums (997)
Net written premiums 6,470
Change in gross provision for unearned premiums 61
Less: change in provision for unearned reinsurance premiums 6
Change in provision for unearned premiums 67
Net earned premiums 6,537
Net investment return 343
Other operating income 138

7,018

Frequently the accounts
are presented as the cash
item and then the change
in the reserve to get to the
income (expense)

Here the net written
premiums + change in the
unearned premiums =
earned premiums

" FINANCIAL EDGE!
The Balance Sheet - Assets
om
Assets
Goodwill and other intangible assets
Property, plant and equipment
Investment propesty
Reinsurance assets
Curent lax assets
Defesred acquisition costs By far the largest asset are
Insurance and ofher receivables financial investments. This
Prepayments, accrued income and other assats ;
Derivative financ; is often referred to as the
wafive financial insiruments )
Refirement benefit asset ‘float’ = money effectively
f_'nr_:hrcia!d investments borrowed from policy
(ash and cash equivalents
Assets held for sale holders.
Total assets
" FINANCIAL EDGE!
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The Balance Sheet - Liabilities
Liabilities
Subordinated liobififies 2595 The amount owed to
Insurance liabilifies 40059 policy holders paid out in
Uneamed premium reserve 1,505.5 the future (over many
Borowings 620 years even with a policy
Derivative financidl instruments 259 lasting only one year)
Trode and other payables, induding inswrance payables 5541
Deferred tax liabilities 76 .
- . Even one-year insurance
Current fox liabilifies 460 lines can generate long
?t: I'bel"'esnd = :'g'f liabilities as some claims
Ofal equity and liabelities e such as health care create
payments over many years
FINANCIALEDGE!
The Balance Sheet in More Detail
As(:: Il and othes bl .
. Goodwill and other intangible assets 5668

* Payoff diagrams Pepery. pln nd sqspmen 1502

Investment propesty 3221

. /. Reinsurance assets 1,2087

° Curent fox assets =
Reinsurance asset Defered acquisiion costs o
Insurance and other receivables 8759

. ey Prepayments, occrued income and other assets 1280

Deferred a cquisition cos Deciative financial insuments 82

[ ]
Refirament benefit asset 170
Financial investments 47378
1 Cash ond o v s 1,544
* Unearned premium reser o o onh eyl ‘
Total assets 9,386.1
* Incurred but not reported (IBNR)
Licbilifies
H H . Subordinated liabilifies 2595
+ Claims handling provision iaoence b agoss
Unearmed premium reserve 1,5055
Bormowings 620
Derivative financidl instruments 259
Trade and other payables, incuding insurance payables 5541
Deferred tax liabilifies 76
Curent fax liabilifies 460
Total liabilities 6,466.5
Total equity and liabilities 9,386.1
1 FINANCIAL EDGE!
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Claims Development and Payoff diagrams - Historical

A B | ¢ D E F G | H 1 K L | om N o
Analysis of historical Cumulative Incrementa d y d
1 |claimsinoneyear  payments | payments % paid out :
2 |End of accident year 3,650.0 3,650.0 e, year to establish the payou
3 | One year later 5,286.0 1,636.0 24.2% =C3/$B$11 prOfl | e (note we Wi || get an
4 | Two years later 5,885.0 599.0 8.8% =C4/$BS1L ’
5 | Three years later 6,177.0 292.0 4.3% =C5/$B$11 estimate - the aCtual COuld NOW use the percentages to
6 Four years later 6,410.0 2330 3.4% =C6/$B$11 . .
7 |Five years later 65680 1580 gty change with a changing estimate the payout of the
8 [Six years later 6,657.0 89.0 1.3% =CB/$BS11 i i r X o
9 |Seven years later 6,708.0 51.0 0.8% =C9/$8$11 remaining claims estimates
10 | Eight years later 6,744.0 36.0 0.5% =C10/$B$11
11 |Nine years later 6,771.0 27.0 0.4% =C11/$B$11
12
13 |Payout of historical claims expense Year 1 Year 2 Year 3 Year4 Year5 Year 6 Year 7 Year 8 Year9  Year10
14| Claims expense 53.9% 24.2% 8.8% 4.3% 3.4% 2.3% 1.3% 0.8% 0.5% 0.4% =TRANSPOSE(D2:D11)
15 |Historical year -1 6,997.0 1,690.6 619.0 301.7 240.8 163.3 92.0 52.7 37.2 27.9 =$B$15*M14
16 |Historical year -2 6,591.0 583.1 284.2 226.8 153.8 86.6 296 35.0 26.3 =$8$16*M14
17 |Historical year -3 6,377.0 2750 219.4 148.8 83.8 48.0 339 25.4 =$B$17*M14
18 |Historical year -4 5,517.0 189.8 128.7 72.5 416 29.3 22.0 =$B$18"M14
19 |Historical year -5 5,490.0 128.1 722 1.4 29.2 21.9 =$B$19*M14
20 Historical year -6 5,653.0 743 126 30.1 22.5 =$B$20*M14
21 |Historical year -7 5,631.0 42.4 29.9 22.5 =$B$21°M14
22 |Historical year -8 5,967.0 317 23.8 =$B$22*M14
23 |Historical year -8 6,590.0 26.3 =B23"M14
24 |Historical year -10 6,901.0
25
26 |Total forecast payouts for historical policies 30414 14199 843.7 571.7 349.2 197.5 113.2 63.5 27.9 0.0 =SUM(M15:M24)

FINANCIALEDGE!

Claims Development and Payoff diagrams - Forecast

A [ s | e | o | e | ¢ | =& Ho | Ik L [ |
1| Year -1 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
2 |Growth in claims expense 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0%
3 |Forecast claims expense 6,997.0 7,276.9 7,568.0 7,870.7 8,185.5 8,512.9 8,853.4 9,207.6 9,575.9 9,958.9 10,357.3 =L3*(1+M2)
4
5 |Payout 53.9% 24.2% 8.8% 4.3% 3.4% 2.3% 1.3% 0.8% 0.5% 0.4% =M42
6
7 |Forecastyear 1 3,922.7 1,758.2 643.8 313.8 2504 169.8 95.6 54.8 38.7 29.0 =$D$3*M5
8 |Forecastyear 2 4,079.6 1,828.6 669.5 326.4 260.4 176.6 99.5 57.0 40.2 =SES$3*L5
9 |Forecast year 3 4,242.8 1,901.7 696.3 3394 270.8 183.7 103.5 59.3 =$F$3*K5
10 |Forecast year 4 . 4,412.5 1,977.8 724.1 353.0 281.7 191.0 107.6 =$G$3*J5
11 |Forecast year 5 Usmg the same payou 4,589.0  2,056.9 753.1 367.1 292.9 198.6 =$H$3*I5
12 |Forecast year 6 47726 2,139.2 783.2 381.8 304.7 =SI33*H5
13 |Forecast year 7 development you can 4,963.5 2,224.7 814.6 397.1 =81$3*G5
14 |Forecast year 8 forecast the payment of 51620  2,3137 847.1 =8KS3*FS
15 |Forecast year 9 . 5,368.5 2,406.3 =SLS3*ES
16 |Forecast year 10 fUtu re CIaIms eXpense 5,583.2 =M3*D5
i7
18 |Total payouts for forecast policies 3,922.7 5,837.8 6,715.1 7,2975 7,839.8 8,323.2 8,751.8 9,156.7 9,561.7 9,973.1 =SUM(M7:M16)

FINANCIALEDGE!
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Reinsurance assets

Some firms have asset
concentration due to sector
or geographical
specialization

They can sell insurance

risk) to the wholesale
market (reinsurance)

premiums (and the related

The balance sheet show
100% of the reserves so we

carve out the assets given
to the reinsurers

Reserves
| d 80
nvested assets of which
100
f which 10
° \/1\/O|c are taken on by the
reinsurers
are owned by the
reinsurers
Equity
20

The balance sheet is gross of
reinsurance. The reserves include

the reinsurer’s share and an asset
reflect their premiums

7 FINANCIALEDGE!

Reinsurance Assets and Liabilities

Assets
Goodwill and other intangible assets
Property and equipment
Investment property
Investments in associates
Financial assets

Total investments

Insurance and reinsurance debtors

2018
£m

792
90
310
13
11,458
11,781

Reinsurers’ share of insurance contract liabilities @

2,954

Gross RI Net

2018 2018 2018

£m £m £m

Provision for unearned premiums 3,244 (739) 2,505
Provision for losses and loss adjustment expenses 10,072 (2,136) 7,936
Total insurance contract liabilities 13,316 (2,875) 10,441
Less: Held for sale provisions for losses and loss adjustment expenses 604 (604) -
Provision for unearned premiums at 31 December net of held for sale 3,244 (739) 2,505
Provision for losses and loss adjustment expenses at 31 Decembernel 9,468 (1,532) 7,936

Total insurance contract liabilities excluding held for sale 12,712 @ 10,441

The balance sheet is gross of
reinsurance. The reserves include

the reinsurer’s share and an asset
reflect their premiums

18 FINANCIALEDGE!
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Unearned Premium Reserve

A B C D E F G | H [ K | 1 M N o) [ Q

Policies
written Amount Amount
(month Months earned at  unearned

1| beg) remaining  yearend atyear end

2 |January 100.0 12.0 100.0 0.0 =B2-D2 Historical Year 1 Year 2 Year 3 Year 4 Year 5

3 |February 100.0 11.0 91.7 8.3 =B3-D3 4.0% 4.0% 4.0% 4.0% 4.0%

4 |March 100.0 10.0 833 16.7 =B4-D4 Written premiums 100.0 104.0 108.2 1925 117.0 121.7 =N4*(1+03)

5 |April 100.0 9.0 75.0 25.0 =B5-D5 % earned in year 56.3 58.6 60.9 63.4 65.9 =04*$DS$15

6 |May 100.0 8.0 66.7 33.3 =B6-D6 % unearned in year 47.7 49.6 516 53.6 55.8 =04-05

7 June 100.0 7.0 58.3 41.7 =B7-D7

8 July 100.0 6.0 50.0 50.0 =B8-D8 Unearned premium reserve

9 |August 100.0 5.0 417 58.3 =B9-D9 Beginning 45.8 417 49.6 51.6 53.6 =N12

10 September 100.0 4.0 333 66.7 =B10-D10 Additions 47.7 49.6 51.6 53.6 55.8 =06

11 | October 100.0 30 250 750 =B11.D11  Subtractions (45.8)  (477)  (49.6)  (516)  (53.6) =N12*1

12 |November 100.0 2.0 16.7 83.3 =B12-D12 Ending 458 47.7 49.6 51.6 53.6 55.8 =SUM(09:011)

13 | December 100.0 1.0 8.3 91.7 =B13-D13

14 |Total 1,200.0 650.0 550.0 =SUM(E2:E13) Written premiums 104.0 108.2 1125 117.0 121.7 =04

15 |% 54.2% 45.8% =1-D15 (Inc) dec in unearned premium reserve (1.8) (1.9) (2.0) (2.1) (2.1) =N12-012

16 | Earned premiums 102.2 106.3 110.5 1149 119.5 =SUM(014:015)

Premiums are earned gradually

over the cover period

Forecast written premiums and
put the unearned premiums onto
the balance sheet as a liability

FINANCIALEDGE!

Deferred Acquisition Costs (DAC)

Insurance companies often
pay fees to brokers who sell
policies

Insurance companies often

pay fees to brokers who sell
policies

Like premiums,
commissions are expensed
over the life of the policy

%
h

—

N

m‘\l U\‘Lﬂ Bow

]

10
11 |
12 |
13
1]

Commissions are paid on written premiums, but only
expensed over the life of the policy

Growth in written prem 4.0%
| Written premiums 104.0
% earned premiums 54.2%
Commissions % written premiums 13.6%
Cash commissions 14.1
- New commissions expensed 7.7
Deferred acquisition costs
Beginning 6.2
Additions 6.5
Subtractions (6.2)
Ending 6.2 6.5

4.0%
1125

54.2%
13.6%
153

6.7
7.0
(6.7)
7.0

Year 4
4.0%
117.0 =E3*(1+F2)

54.2%

13.6%

15.9 |=F6*F3
8.6 =F7*F5

70 -F14
7.3 =F7-F8
(7.0) =-F11
7.3 =SUM(F11:F13)

On the balance sheet Deferred Acquisition

Costs (DAC) are unexpensed commissions

FINANCIALEDGE!
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Incurred But Not Reported (IBNR)

General insurance and health

Outstanding claims provisions

Provision for claims incurred

but not repga

Known cases - and an estimate of
the potential future payments
(maybe discounted to the present

value)

Everything goes to IBNR and then

comes out as claims are made by

10 |Claims expense
11 |Claims reported
12 [Ending

15 |Beginning
16 |Claims reported
17 |Claims payable

4 A B | ¢ D
1 |Premiums written 100.0
2 |Change in unearned premiums reserve (10.0)
3 |Earned premiums 90.0 =SUM(B1:B2)
4
5 |Claims expense ratio 76.0%

6 Claims expense 68.4 =B3*B5
7
8 IBNR

9 |Beginning 65.0

68.4 =B&

(66.0)
67.4 =SUM(B9:B11)

14 |Outstanding claims reserves

170.0
66.0 =B11
(60.0)

1

customers and can be properly The outstanding . s e
loss assessed claims and IBNR 20 Total reserves 2034 “B12+18
are often !
combined on the
balance sheet FINANCIALEDGE!
Other Items

Claims handling provision

Claims can be costly

settle so often you might

see broken out a clai
handling provision

to Policies that on a given date

are active and against which

ms the company will pay,
following a valid insurance

claim.

In force policies

Solvency ratio

The amount of regulatory
capital the company has
versus the legal minimums:

Available regulatory
capital = 140
Required regulatory
capital = 100
Solvency ratio = 140%

FINANCIALEDGE!
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1

Understanding Equity Forecasting

Reconciliation of IFRS shareholders’ equity
to solvency Il own funds

2018 7 Remove intangibles are these
‘T"?'lﬁce"‘?’ e 2‘;'; assets don't provide funds for
ofal shareholders’ equi ’ : : o e
Goodwill and infangible assets (0.57) pollcy hOIder ifid “qudatlon

. y . scenario
Change in valuation of fechnical
provisions (0.15)
Other asset and liability adjusiments (0.09)
Foreseeable dividends (0.31)
Tier 1 capital — unrestricted 1.45 d available.
Tier 1 CGpnGl — resfricted 0.35 A Total own funds - solvency
Tier 1 capital 1.80 i - i
requirement = capital surplus

Tier 2 capital - subordinated debt 0.26 q P P
Tier 3 capital — deferred tax 0.09 i Total own funds / solvency
Total own funds 215 : requirement = solvency capital

3 FINANCIALEDGE!

1

Modeling the Equity

.

Set target Solvency Il ratio

E

Calculate expected Solvency Capital Requirement

[l

Back out required Own Funds

2

Add back intangibles, DAC, DTAs etc which gives Shareholders’ Equity

[o]

Calculate Equity surplus (dividend) or Capital requirement

Link Equity into Balance Sheet and deal with the circular reference

u FINANCIALEDGE!
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Steps to Building a Model
| Input historical data for income statement and balance sheet |
| Calculate ratios and statistics |
| Decide on forecast assumptions |
| Forecast GWP + balance sheet except equity, investments and cash |
| Forecast income statement except investment income |
n | Balance the balance sheet (investments and cash is plug) |
| Forecast investment income and equity |
n | Link equity into balance sheet and deal with the circular reference |
2 FINANCIALEDGE!
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