Reasons
to ditch
link ratios

@ Link ratios cannot measure calendar year social inflation

{;5 The assumptions are rarely met by the data

@ No insight into trends in the business

(f;?> Too slow to review

@ No connection to the risk characteristics of the data
(‘}5 No early warning system

@> No way to determine whether an answer
is good, bad, or ugly
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Extended Link Ratio Far

The Mack method is a regression formulation of volume weig
(chain ladder). Other method variants can be included such E
(Murphy) and an accident year trend for each development
included in the Extended Link Ratio Family (ELRF) modeling

The regression formulation means the method can be tested
using link ratio based methods, it is critical that actuaries ve
company’s data.

The ELRF modeling
for testing assumptic
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have predictive powe

In this brochure we demonstrate, with case studies derived
examples where link ratio methods give gravely misleading
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7 Reasons to Ditch Link Ratios

ic Trend Family (PTF)

(PTF) modeling framework, we identify a parsimonious
is in the three directions (development, accident, and
olatility about the trend structure.

ns, a PTF model is not pre-defined but rather is tailored to
_enables the tool to extract the salient statistical features of

y and produce meaningful results for all aspects of the liability
g assumptions can be tested and verified that they are

(13 o Groupe DL _EPPTFIGOOS 1ML [ -,;—'E The identified model in the PTF modeling framework:

e * measures calendar period trends (sum of economic

!% and social inflation);
* separates trends from volatility and quantifies both;
» fits a probability distribution to every cell;
» forecasts distributions for every cell going forward;
* provides calendar year liability stream and its
distributions, and other metrics;

* is NOT a method.

ork gives insight into your business, extracting knowledge to
S. Foresight does not depend on lucky charms.

demonstrate, on the same case studies mentioned previously,
g framework gives the company critical risk information.
ill be around if their actuaries had invested in ICRFS™!
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Link Ratio Methods residuals
trend down: projections t00 //1¢]4)

Consider anonymized Paid Loss data for an Auto Insurance provider (Segment:
Bodily Injury). The data can be downloaded from:

The display on the right shows a strong downward Wtd Std Res vs Cal. Yr
trend in the residuals (trend in data minus trend in il '
method) versus calendar year.

This means a link ratio method will grossly overstate
the reserve estimates. The Mack method (volume
weighted average) gives a total reserve of 902M.
The arithmetic average link ratios gives a total ~ 01 03 04 6506 6708 69 10 1113 13 14 15 16 17
reserve of 1.16B.

; | Onthe left is the forecast table (incremental
Accident Period vs Development Period version) for the Mack method.

Cal.PerTotal. | ! .
163054 | 0818 &8 The company just paid 202M GBP in 2017 (blue

190661 a6 e numbers are observed) but the fitted mean
210,078

218,417 | 15205 es 15,012 value (black numbers) is much higher at 289M.
99404 Further, the method is projecting the company
3 e will pay 284M GBP in the next calendar year!

The method clearly provides false indications.

The optimal model identified in the Extended Link Ratio Family (ELRF) modeling framework
applied to the last five calendar years has trends, intercepts, and very few ratios (because
they have no predictive power). The residuals are much improved (next page). The trends
in the data are more in line with the trends in the method.
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The total reserve mean projected from this
identified model is 504M - around half the
original Mack method projected mean
reserve! This is a much better estimate of
the reserve mean, but how do we know
it’s the best?

s in other loss types
e Estimates or Number
elated to the trends in

rative about the data.

odel are much more realistic. The forecast scenario in PTF, using
rend, projects a mean payment of 223M GBP next year — much
ent history. The total mean reserve is 598M.

rol over all future trend assumptions in the PTF modeling framework.
d directly to the trends (or volatility) observed in the past - including

k of the original forecasts of the Mack method, the future calendar year
5e from the most recent 8.7%+ _ calendar year trend to more than 25%+ _
period!
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Link Ratio Methods resid
around zero: projection

Maybe you think using Incurred Losses gives better estimates t
Consider the Incurred Loss data from Best’s Schedule P (2011)
The data can be downloaded from:

On the right are residuals from the Mack method Wid Std Res vs Cal. Yr
applied to the Incurred Losses. The zig-zag
conflates what is going on.

The total mean reserve projected by the Mack
method is: 1.059B. The held reserves by the
company as of 2011 were 921.9M. By calculating
chain ladder ratios excluding the ‘high’ calendar
years of 2009 and 2011, the forecasted total
reserve drops to 950M.

The held reserves were supported by link ratio methods.

calendar
same int
Case Res

In order to reach the reserves held, the calendar year trend for
from +11%+_to -16.85%+_ - a total difference in trend of nea




7 Reasons to Ditch Link Ratios

paid losses have been increasing 11%+ _ faster than Earned Premium.
11% increase in loss ratios (not reflected in the company’s

Cal. Per, Tolal
111,081 | 60,863 7 ; 219,208 1111 80,683
115,204 | B0 880 8.7 25, 047 4908 e 221,853 204 | B ERO
152 248 110,608 74 BT ; naes| 1 8| 110,608
143,388 | 121,840 677 14,185 £ aasze| 1 3 121,848

141 029 i 4 50 432,087
104 312 .
1a0.680
Fithed Actiad o
2845 73T 512.550 39& 808

g 508 a8 5303

1 Uil = $1,000; Forecast Scenanda: Data trend: 11%+_ 1 Unit = $1,000, Forecast Scenano. Reserves hedd. -16.85%+ _

able on the left assumes the 11%+_ trend continues. The projections are
n the accident periods (eg: dev 4) just like the observed paid losses (blue
v 0.

is the forecast where the assumed future trend is set to -16.85%. Projected
re decreasing down the accident periods (dev 4) despite the significant
observed paid losses and Earned Premium.

ent into administration in the fourth quarter 2013).



Insureware

Link Ratio Methods residuals
trend up: projections too /()7

Consider anonymized Paid Loss data for a large Worker’s Comp provider. The data
can be downloaded from:

The display on the right shows a strong upward Wid Sid Res v Cal. ¥r
trend in the residuals (trend in data minus trend in ' ' LT
method) versus calendar year.

Any link ratio method will grossly understate the
reserves — the trend in the method is less than the &
trend in the data. Using the Mack method (volume TS
weighted average), the total reserve is 839M.

0152 51945 9657 FB0001 6203 04050607 CR0RI0 111203 141506

Incremental | Cumulative | The company just paid 188M USD in 2016

Accident Period vs Development Period (blue numbers are observed) and the
method is projecting the company will pay

_CalPerTotal. .
' 152M USD in the next calendar year (black

162 300

178,707 221 ' numbers are fitted means).
151,130

181,305 | _ The method clearly provides

147,809 false indications.
188,415

| Fitted/Observed

If every successive year you take
2916318 152,317 |

weighted average link ratios of the last four
years,each year the estimates of the prior
year ultimates will increase, and projections
of the paid losses for the next year will be
too low.

Cal. Yr Tolals |




To illustrate this, estimate the four year weighted
average each valuation period from 2011 through
to 2016 and plot the prior year ultimates.

Assuming the same link ratio method is applied
in each of the four years, the company is in
catch up mode.

For this particular portfolio, the social inflation is
very high.

Link ratio type methods cannot measure
social inflation.

The PTF modeling framework enables you to mitigate
model specification risk and extract maximum
information from the data.

The optimal PTF model, whose calendar year trends
are displayed on the right, projects a total mean
reserve of 1.309B if the trend of 21.46%+ _ continues
for several years.

179,613 21,289

2016
188,415

| Fitted/Actual
Cal. Per. 2,720,981

7
s

1 Unit = £1,000; Forecast Scenario: Reasonable

E i
'!ﬁ e
|
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7 Reasons to Ditch Link Ratios

Estimate of prior year ultimates
at each valuation period

il e

Accident year [ Valuation year

0.0478]
--0.0133|

90 W2 %W W 00 O G N 10 K e

The company just paid 188M USD in 2016 and
the PTF forecast scenario is projecting the
company will pay 182M USD in the next

Cal. Per. Total |
181,273 15981 19, calendar year (black numbers are fitted means).
179,707 14,998 - k -
S This forecast is clearly superior to
2015 i ! . .
| 181,395 467 the projection from the Mack method.



In-depth models

Get ICRFS™
See everything

ICRFS™ 2020 includes a data driven reinsurance
module expressly designed for ADCs and LPTs.
Benefits include: optimal retention strategies,
efficient risk capital management, multiple contract
management, reserve metrics net of reinsurance,
and much more.
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About Insureware

Insureware is not your typical long-tail liability risk
Our team of world-class statisticians originated ma
They have published numerous papers not only in @
statistical journals. Insureware creates and support

long-tail liability risk management software in the wc

Insureware has advised on a wide-range of insuranc
* Reserve due diligence;
* Mergers and Acquisitions;

* Assessing risk capital and Solvency Il capital rec
for submissions to regulators and rating agencie

* Underwriting and pricing; and | :

* Reinsurance transactions. me i - =
Insureware creates unique collaborative partnerships with each client. The partnership facilitate

the growth of incomparable knowledge, benefits, and appliéations.

www.insureware.com

Email: info@insureware.com
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