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ABSTRACT

Thi s paper introduces the idea of using “reserve ratios” as
tools for testing the reasonabl eness of |oss reserves. The
reserve ratios introduced in this paper are the ratios of
I BNR to premium IBNR to reported loss, IBNR to paid | oss,
total reserve to premium and total reserve to paid |oss.
These reserve ratios are shown to have rel evance not just
by accident year within a line of business, but on a
conposite basis: across accident years, across |ines of
busi ness, across conpani es, and across industry groups.
The idea is denonstrated using a database of reinsurance
conpany reserves over a test period spanning accident years
1980- 1998 as well as summaries of insurance industry
reserves for the period spanning accident years 1991-2000.
A general blueprint for using these ratios is also
presented along with a series of observations to provide

addi ti onal perspective for the use of this tool.

| NTRODUCTI ON



The Statenent of Principles Regarding Property and Casualty
Loss and Loss Adjustnment Expense Reserves as well as the
actuarial standards of practice call on the actuary to test
the reasonabl eness of |oss! reserve estimtes.? However, a
search of the casualty actuarial literature reveals no
techni ques for testing the reasonabl eness of | oss reserves
beyond the loss ratio test (ultimte | osses divided by
earned prem uns) and frequency/severity tests whenever such

data are avail abl e.

In the course of searching for tests of reasonabl eness for
a particular set of reinsurance |oss reserve estimtes, a
remar kably stable pattern of IBNR-to-prem umrati os was
observed for the industry. The stability of this reserve
ratio led to exploring other constructions of reserve
ratios. Five® different reserve ratio constructions showed
enough consi stency* to suggest the possibility that they be

made a part of the casualty actuarial literature so that

! Whenever the term“loss” is used it is intended to include both “loss”
and associ ated “l oss adjustnment expenses.”

2 The CAS 2002 Yearbook, p. 319, lines 315-316.

® Five ratios represent the universe of ratios that could be constructed
using: either IBNR or total reserves in the nunerator and either

prem uns, reported | osses, or paid |losses in the denom nator. Note
that the ratio of total reserves to reported | osses is excluded from
the set of six ratios possible as it is a transformation of the ratio
of IBNR to paid | osses.

4« Consi stency” as used in this paper sinply means a di scernible pattern
of behavi or anpong the observed ratios over tinme. Several exanples of
such consi stency are denonstrated in this paper



the inventory of tests of reasonabl eness of |oss reserves

may begin to be expanded.

At this point of the discussion it is useful to make the
di stinction between the “normal” reserve ratios to which
actuaries are accustoned and the reserve rati os proposed in
this paper. Reserve ratios are wdely used by actuaries in
the determ nation of |oss reserve estimtes, and those are
commonly known as “l oss devel opnent factors.” A cunul ative
| oss devel opnent factor, when reduced by 1.00, represents
the ratio of IBNR to reported (or paid) losses. It should
al so be noted that such ratios are nearly always used
within a (sub)line of business, by accident year (or other
period), and within conpany (or insurer group). In
contrast, the proposed reserve ratios (a) are intended for
use in testing a | oss reserve estimate after it has been
established (or just before it is adopted — testing it for
potential reasonabl eness) and (b) have application on a
conposite basis, conbining accident years, and/or |ines of
busi ness, and/or different conpanies.

THE BASI C | DEA

One of the questions that arises inmmedi ately when one

attenpts to use reserve ratios to test the reasonabl eness



of loss reserve estimates is the source and identity of
vari ous benchmarks one could use for such testing. The
basi c i dea advanced in this paper is that conpilations of
hi stories of reserve ratios are likely to reveal stable
patterns that can be useful in testing | oss reserves for
reasonabl eness. This process is described, illustrated,

and di scussed in the remai nder of this paper.

DATA SOURCES

The main data source for this paper is a database

contai ning detailed historical data drawn from Schedule P s
of published Annual Statenents for all U S. reinsurers who
reported their data to A M Best Conpany.® A secondary
source of data is the 2001 edition of Best’'s Aggregates &
Averages. This source contains accident year data that
spans the 1991-2000 experience period.

RESERVE RATI OS

The construction of five different reserve ratios is

illustrated in the following table for the reinsurance

®The database consisted of all conpani es whose nain business is
rei nsurance. The database was constructed by A M Best Conpany as a
speci al conpilation of all reinsurers.



industry in total, for all lines of business combined, as

of Decenber 31, 1995.

First, the raw data used to calculate the ratios are shown

in Table A:
TABLE A
Rei nsurance | ndustry
All Lines of Business Conbi ned
As of 12/31/1995
(In $ MIlions)
Net Net Net Net

Acci dent Ear ned Pai d Case | BNR
Year Preni um Loss Reserve Reserve
(1) (2) (3) (4) (5)
1995 17,748 2,521 2,593 7,549
1994 16, 368 5, 490 2,691 4,386
1993 14, 630 6, 029 1, 846 2,975
1992 12,777 8, 384 1, 312 1, 952
1991 12,214 6,679 964 1, 648
1990 11, 130 6, 094 925 1, 360
1989 10, 210 6,131 596 751
1988 10, 650 5,233 603 665
1987 11, 860 5,544 437 592
1986 11, 025 5, 647 464 475

Total s 128, 613 57, 751 12, 430 22, 355

The reserve ratios are now constructed using the natural
definition of each of the ratios (colum references refer

to the colums in Table A):

| BNR to Prem um This is the ratio of the net I BNR reserve

to the net earned premum|[the ratio of Colum (5) to

Col um (2).]



IBNR to Paid Loss: This is the ratio of the net |BNR
reserve to the net paid loss [the ratio of Colum (5) to

the Colum (3).]

| BNR to Reported Loss: This is the ratio of the net |BNR
reserve to the net reported | oss (paid plus case reserve)

[the ratio of colum (5) to the sum of Colums (3) & (4).]

Total Reserve to premum This is the ratio of the net
total reserve (IBNR plus case reserve) to the net earned
premum (the ratio of the sumof Colums (4) & (5) to

Colum (2).]

Total Reserve to Paid Loss: This is the ratio of the net

total reserve (IBNR plus case reserve) to the net paid | oss
[the ratio of the sum of Colums (4) & (5) to Colum (3).]

These ratios are shown in Table B using the raw data from

Tabl e A:
TABLE B
Reserve Rati os
Rei nsurance | ndustry
Al'l Lines of Business Conbi ned
As of 12/31/1995
(AI'l Figures Are Percentages)
Tot al Tot al
I BNR To Reserve Reserve
Acci dent | BNR To Report ed | BNR To To To




Year Prem um Loss Pai d Loss Prem um Pai d Loss
1995 43 148 299 57 402
1994 27 54 80 43 129
1993 20 38 49 33 80
1992 15 20 23 26 39
1991 13 22 25 21 39
1990 12 19 22 21 38
1989 7 11 12 13 22
1988 6 11 13 12 24
1987 5 10 11 9 19
1986 4 8 8 9 17
Total s 17 32 39 27 60

The fact that each of the five ratios steadily declines as
t he acci dent year ages and devel ops is not surprising as
each ratio nust ultimately reach zero when the |ast claim

is closed.

However, when these ratios are cal culated for each of the
years in the reinsurance database used in this study, and
the results for each of the years in the sanple universe

are aligned so that conparabl e values are set side-by-side,
sone interesting, and at times remarkable, patterns energe.
The concept is illustrated in Table C for the ratio of IBNR

to prem uns.

TABLE C
Rei nsurance | ndustry
Al'l Lines of Business Combi ned
Ratio of IBNR to Prem um by Acci dent Year

Acc | Y r s o f D e V/||Conposite
Year [1[2[3]4[5]|6]7 [8]9]10 Rat i os




1980 3 81
1981 313 18
1982 6|5 5 18
1983 717 7 6 17
1984 1019 8 8 7 16
1985 11110 8 7 6 6 17
1986 14111 8 7 6 5|4 17
1987 19114 11 9 7 6|5 | 4 18
1988 29121 16 11 9 8(6 |5 4 17
1989 142(27 21 15 11 9| 7|6 5|4 15
1990143 30 22 17 15(12|10 8 | 6

1991143 28 19 161312 9| 7

1992141 25 18(15|13 10| 8

1993140 27|20(16 10| 8

1994 141(27120 13| 9

19951|43(28 20|14

1996 |41 25|17

1997 142123

1998 |40

[Ave [42]27]20[16]12[10[ 8716151 17 |

The construction of this table follows directly from
calculations simlar to those found in Table B. For
exanpl e the values for cal endar year 1995 in Table B are
inserted in the appropriate cells in Table C. Mre
specifically, for accident year 1995 at the end of 1 year
of devel opnent, the ratio is 43% (See Table B for the
derivation), for accident year 1994 at the end of 2 years
of devel opnment, the ratio is 27% (See Table B for
derivation), and so on up a northeasterly direction al ong
t he diagonal until the last value for 1995 is shown: for
acci dent year 1986 at the end of 10 years of devel opnment -
where the ratio is 4% (See Table B for derivation.)
Finally, the conposite ratio at 17% is also drawn from

Table B, where it is the sumof the reserves for all



acci dent years divided by the sum of the earned prem uns

for all the accident years — as derived in Table B.

The consistency observed in Table Cis rather remarkable.

The conposite ratios range from 15%to 18% with a tight

di stribution around 17% And the same type of observation
can be made about the distribution of ratios at the end of

each year of devel opnent.

What makes this result particularly interesting is the fact
that these patterns “automatically” subsunme a vast
assortnment of differing operational elements inplicitly

i mhedded in the raw data, including but not limted to:

A. Differences in reserving practices from conpany to
company.

B. Changes in coverage |limts witten fromyear to year
and differences in coverage limts witten anong
conpani es.

C. Changes in coverage definitions.

D. Differences due to the varying utilization of special
coverage features such as the index clause and
aggregate deducti bl es.

E. Changes due to the introduction of new coverages.

F. Variations in m x of business over tine.



G Differences in policy with respect to setting

addi tional case reserves.
H Differences in marketing nethods.
|. Differences in underwriting policies.
J. Differences in claimadjustnment practices.
K. Differences in pricing nmethodol ogi es and phil osophi es.
L. Different business cycles.
This list nmerely illustrates the kinds of things that are,
in effect, “netted” conpletely in Table C. O course, the
list of such factors is nearly endl ess and only serves to
underscore the remarkabl e consistency of these patterns.
The tables for the other four reserve ratios show simlar

patterns and all five tables are included in Appendix A

RESERVE RATI OS BY COMPANY

When sim |l ar tables are constructed for individual
reinsurers, the patterns of consistency persist, albeit
often at a slightly different level. This idea is
illTustrated in Tables D and E for the IBNR to prem um
ratio. Table D represents the corresponding ratios for a
| arge reinsurer while Table E represents the correspondi ng

ratios for a md-sized reinsurer.
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TABLE D
A Large Reinsurance Comnpany
Al'l Lines of Business Combi ned
Ratio of IBNR to Prem um by Acci dent Year

Acc |Y r s o f D e v [|Conposite
Year [1[2[3]4[5|6]7[8]9]10 Rat i os
1980 2 18
1981 2|2 18
1982 312 2 14
1983 212 2 2 12
1984 313 2 2 5 14
1985 2|15 2 2 4 4 15
1986 16|14 9 5 3 3 1 16
1987 15|13 8 5 4 3 1 1 17
1988 35|22 14 7 6 5 3 2 3 17
1989(50(29 15 8 7 5 3 2 6|6 15
199049 22 15 11 8 6 2 5|4

199142 20 14 10 6 5 6| 4

1992 (41 20 14 13 11 8 | 4

1993 (45 28 21 15 11| 7

1994 (48 31 22 14| 8

1995(48 30 21|14

1996 (45 26|15

1997 (47 |25

1998 (44

| Ave [46[27|17[13] 8|6 [4]3 |3 |3 || 16 |

Table D reveals that the long-term historical conposite
average for this conpany is very much in line with the

i ndustry levels (16% for the conpany vs. 17% for the

i ndustry). Also, Table D denpnstrates the expected result
t hat, although consistent with industry levels over a |long
period of time, the distributions by accident year are not
as conpact as the distributions for the industry in total.
The tables that show the corresponding results for all of
the five reserve ratios for this conpany are produced in
Appendi x B. The sane observations made in this text extend

al nost verbatimto the other reserve rati os.
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TABLE E
A M d-Si zed Rei nsurance Conpany
Al'l Lines of Business Combi ned
Ratio of IBNR to Prem um by Acci dent Year

Acc [ Y r s o f D e v |[|Conposite
Year[1]|2[3|4]|5[6|7]8]9]10 Rat i 0s
1980 1 22
1981 110 22
1982 313 2 23
1983 716 6 7 22
1984 6|5 5 7 6 21
1985 716 8 5 5 3 20
1986 2016 15 15 12 10 8 19
1987 30(23 24 22 19 17 14 3 21
1988 39(32 27 23 22 21 20 4 4 20
1989(51|36 28 24 22 18 18 6 6| 4 15
1990(47 31 23 20 17 16 9 8|5

1991|45 31 23 18 17 12 9| 6

1992|43 28 17 13 17 13| 8

199340 20 14 20 15| 9

199449 34 26 16|10

1995|38 40 27|16

199659 46|31

1997|4829

199850

| Ave [47[33[25]20[17[14]12] 9|6 | 4 || 21 |

In the case of the m d-sized reinsurer, the patterns are
again quite regular, however, overall, this conpany’s
conposite historical reserve ratio is at 21%vs 17%for the
i ndustry. One nust hasten to add that one cannot sinply
conclude that, by noting just this 21%vs. 17% conpari son,
this is indicative of a greater degree of adequacy than the
i ndustry. Such a conclusion requires significant

addi ti onal independent confirmation.

One may concl ude, however, that the distribution that

produces the 21% average is so conpact as to be suggestive



of a consistent internal reserving policy.® The tables that
show the corresponding results for five reserve ratios for
this conpany are produced in Appendix C. The sane

observations made in this text extend al nost word for word

to the other reserve ratios.

The research underlying this paper included a review of the
reserve ratio patterns for every conpany in the database
for which experience for the entire test period was
avai l able and, with rare exception, every conpany did
devel op a series of reserve ratio patterns that exhibited
regularity. Although the degree of regularity varies by
conpany, for the great mpjority of cases the regularity
that is exhibited is sufficient to render the grid of

hi storical reserve ratios a useful tool for assessing the

reasonabl eness of | 0ss reserves.

RESERVE RATI OS BY LI NE OF BUSI NESS

VWhen sim | ar tables are produced by |ine of business, the
regularity of reserve ratio patterns persists but, as can

be expected, the patterns do not exhibit the sanme degree of

®The 15% conposite ratio for 1998 appears to be an outlier when conpared
with the historical pattern. All other things being equal, this

13



conpactness of distribution. The line of business
phenonenon is illustrated for “Qher Liability” in Tables F
and G for the IBNR to premiumratio for the reinsurance

i ndustry in total and for the same | arge conpany used
above, respectively. |In Table F, as one m ght expect, due
to the nature of the coverage, the progression of the
reserve ratios towards zero is slower than for all lines
conbi ned. The patterns are regular in this case as well,
al though the distributions are not nearly as conpact as for
all lines of business combined.’ Part of this may be due to
the discretion that is often exercised in classifying

busi ness by Annual Statenent |ine of business category when
nore than one |ine of business may apply. There are no
hard and fast rules on the application of business to
Annual Statenment |ine of business classification whenever
the classification is not unique. Nevertheless, the

consi stency of reserve ratio patterns is, once again,

not ewort hy.

observation suggests the need for further exploration and

rati onalization of the derivation of the 1998 reserve |evel.

"Of course many possibilities can give rise to distributions that are
not as conpact — and identifying and articul ating those is beyond the
scope of this paper. However, we should note that exposure and
reserving for latent liabilities could be a significant factor in
creating distributions that are not as conpact as noted for other
aggregates of data. Another factor could be the effect of judicia
deci sions that affect open clainms in such lines as Workers
Conpensati on.

14



TABLE F
Rei nsurance | ndustry
Other Liability®
Ratio of IBNR to Prem um by Acci dent Year

Acc |[Y r s o f D e v ||Conposite
Year [1]|2[3|4]|5[6[7][8]9]10 Rat i 0s
1980 10 33
1981 11]12 31
1982 15(/15 16 29
1983 16|19 20 22 27
1984 20(23 25 27 25 25
1985 18|17 16 17 15 13 23
1986 31|23 18 15 13 10 9 23
1987 42134 26 20 18 16 13 10 24
1988 46|37 25 20 18 16 14 12 10 25
1989(56|45 33 25 22 17 13 11 10| 8 23

1990|57 45 33 26 22 16 14 11| 8
1991|62 43 33 25 17 14 10| 8
1992 (58 41 30 19 12 12| 9
1993 (58 44 32 23 17|14
1994 55 42 34 22|19
1995(59 46 32|24
1996 |59 40|25
1997|65|41
199855

[Ave [58[43[33]25]20[17][15]15]14][14][ 26

The set of five tables that extend this analysis to the

five reserve ratios is shown in Appendix D.

TABLE G
A Large Reinsurance Company
Ot her Liability
Ratio of IBNR to Prem um by Acci dent Year

Acc | Y r s o f D e v ||Conposite
Year |1 |23 [4|5]6][7]8]9]10 Rat i 0s
1980 2 18
1981 2|2 18
1982 312 2 14

8 For this line of business, data for accident years 1989-1992 incl ude
all other liability business whereas accident years 1993-1998 i ncl ude
only the “Cther Liability — Occurrence Coverage”. This is due to the
change in Schedule P reporting requirements that occurred first for the
1992 Annual Statenent.
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1983 212 2 2 12
1984 3|13 2 2 5 14
1985 215 2 2 4 4 15
1986 16|14 9 5 3 3 1 16
1987 15113 8 5 4 3 1 1 17
1988 3522 14 7 6 5 3 2 3 17
1989|50|29 15 8 7 5 3 2 6|3 21
199049 22 1511 8 6 2 5|1

199142 20 14 10 6 5 6| 2

199241 20 14 13 11 8 | 4

1993|45 28 21 15 11| 7

1994148 31 22 14|15

1995|48 30 21|35

1996 |45 26|26

1997(47|35

1998|50

[Ave [47]28]10]15] 9 (6 [4[3]313][ 16 |

For the large reinsurance conpany, the sane observations
may be nmade: the reserve ratio patterns are regul ar,

al though the distributions are not as conpact as the

i ndustry distributions. However, the conposite ratios once
agai n show a remar kabl e conpactness. The conposite all-year
reserve ratio for this conpany is 16% while the industry
counterpart is 26% This is the opposite of the phenonenon

t hat was observed earlier for the m d-sized reinsurer on an

all lines basis (where the conpany ratios were higher than
the industry ratios). |In this case the conpany ratios are
| ower than the industry counterpart. Once again, this

observati on, when consi dered al one, cannot be used to
conclude that the conpany is under-reserved for the other
liability line of business. For additional perspective, we

al so note that this sane conpany showed, on an overall al

16



| i nes combi ned basis, reserve ratios that are quite

conparable to the industry counterparts.

The set of five tables that extend this analysis to al

five reserve ratios is shown in Appendi x E.

Finally, three denonstrations drawn from Best’s Aggregates
& Averages will round out the illustration of patterns that

can energe fromthe conpilation of historical reserve

rati os.

First, in Table H, we show the ratio of IBNR to prem uns
for all lines of business conbined for all conpanies
combined. It is clear that the pattern in Table Hreflects

a gradual reduction in the IBNRto premumratio. The

consistency is present at all valuation dates.

TABLE H°
Property & Casualty Insurance |ndustry
Al'l Lines of Business Conbined
Ratio of IBNR to Prem um by Accident Year

Acc Y r S o f D e \%
Year1|2|3|4|5|6|7|8|9|10
[1991]26. 2]14. 0[8. 9]6. 0[4. 3[3. 2[2. 4]1. 9]1. 5]1. 1]

°This table is truncated because it was not possible to construct the
full parallelogramof ratios on a fully consistent basis.
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1992(26. 6[14. 2[8. 9]5. 8]4. 0[2. 9]2. 2[1. 6]1. 1]
1993|25. 1|13. 9(9. 1|5. 7|3. 7(2. 8|1. 9|1. 3
1994|24. 6|13. 3|8. 1|4. 9|3. 6/2. 5|1. 8
1995|23. 3|12. 4|7. 6|4. 7|3. 3|2. 2
1996|22. 2|11. 4|6. 7|3. 8|2. 4

1997|20. 9|10. 4(5. 9|3. 2

1998|19.6(9.2 (5.2

1999|19.5|8.9

2000(19. 7

Tables | and J extend the construction of Table Hto two

| i nes of business: workers conpensation in Table | and
comrercial auto liability in Table J. In both tables it is
again readily noticeable that the ratios of IBNR to

prem uns Yyield another indication of consistent patterns:

TABLE |
Property & Casualty |nsurance |ndustry
Wor kers Conpensati on
Ratio of IBNR to Prem um by Acci dent Year

Acc| Y r S o f D e v
Year| 1 | 2 | 3 | 4 |5|6|7|8|9|10
1991(36. 1|20. 1|13. 0| 9. 2|7. 1(5. 9|/5. 0|4. 1(3. 3|2. 4
1992(39. 0|23. 0|15. 3| 9.8 (7. 4(6. 1|4. 9(4. 0|3. 1
1993(38. 3|24. 1|17. 4|10. 6|8. 4(5. 8|4. 2|3. 2
1994(37. 2|23. 3|16. 0{10. 1|6. 9|5. 2|3. 8
1995(35. 1|21.2|14.7|8.9|6.6(5.0
1996(32. 4|18.8(12.8/8.0 (5.6
1997(30. 9(|16. 7(10. 7| 7. 3
1998(30. 3|14.5/ 9.6
1999(29.4|14.0
2000(30. 3

TABLE J

Property & Casualty |nsurance |ndustry
Commercial Auto Liability
Ratio of IBNR to Prem um by Acci dent Year

Acc Y r S o f D e \%
Year1|2|3|4|5|6|7|8|9|10
[ 1991 [37. 7][19. 3][10. 5]6. 1]3. 5]2. 3[1. 3]1. 0]0. 5]0. 2|
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1992 [35. 7]18. 3[10. 4]6. 1|3. 5[2. 0[1. 2[0. 7]0. 2|
1993 |33. 6|16. 4/ 9. 5|5. 2(2. 8|1. 6/0. 9(0. 5
1994 |31. 6|16. 2 8. 5 |4. 3|2. 6/1. 5(0. 8

1995 |31. 4|15. 3| 7. 5|3. 6(2. 2|1. 3

1996 (30. 3|14.2( 7.4 |3. 3|1. 8

1997 |29. 8|14.5(6.4|3. 2

1998 [29. 8|13. 3 6. 5

1999 (28.0(13. 0

2000 [28. 8

USI NG RESERVE RATI OS TO TEST REASONABLENESS

G ven that these reserve rati o benchmarks exist, how does

one go about using thenf

As previously illustrated, reserve ratio benchmarks may be
cal cul ated by (a) accident year at various points of

devel opnent and by cal endar year, (b) by line of business
and on all lines basis, and (c) by individual conmpany or on
an industry-wi de basis. Thus in testing the reasonabl eness
of |l oss reserve estimates, one may be in a position to test

any conbi nati on of these year/|ine/conpany paraneters.

For purposes of this discussion, the focus will be on
testing an individual conpany’s proposed | oss reserve
estimates for a single line of business for all years
conbined as of a point in time. Myre specifically, let us
assume that an actuary has calculated the | oss reserve

estimates by |ine of business by accident year and is
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interested in using the reserve ratios as a way to test the
reasonabl eness of the proposed reserve estimtes as of

Decenmber 31, 1999.

The first step is to conpile the historical reserve ratio
grids for the conpany by accident year, by line of

busi ness, and for all lines of business conmbined for the
acci dent year reserve pieces that make up the cal endar year
reserve estimte as of Decenber 31, 1999. These

cal cul ations are identical to the calculations used to
construct the ratios shown in the Appendices. In addition,
the actuary may construct simlar reserve ratio grids for
the total industry, reinsurance industry or for sone
portions of it that the actuary deens to be simlarly
situated to the particul ar conpany whose reserves are under
review. Fromthis point, the testing branches out in two

directions:

A. Internal Tests. These are the tests that conpare the
conmpany reserve ratio vectors for the specific |line of
busi ness as of Decenmber 31, 1999 to the correspondi ng
hi storical conpany reserve ratio vectors for the sane
l'ine of business as of Decenber 31, 1998 and before, as

far back as one can identify.
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B. External Tests. These are the tests that conpare the
conpany reserve ratio vectors for the line of business
as of Decenber 31, 1999 to the correspondi ng industry
(or portion of the industry) historical reserve ratio
vectors for the same |ine of business as of Decenber 31,

1998 and before, as far back as one can identify.

For each of the two paths, the possible categories of
outcones are identical and the analyses are parallel. The
cat egories of outcones are listed bel ow and the general

di sposition of each is noted:

A.  The 1999 reserve ratios (of various types) are close to
the historical benchmarks. |In this case one may draw
the prelimnary conclusion that the | evel of adequacy
has not changed from prior years. Note that even this
result does not suggest that this is the end of the
test. The actuary needs to review the key operational
changes that occurred in 1999 (and possibly 1998) for
t he subject line of business that m ght cause the 1999
reserve vectors to differ fromhistorical patterns. |If
there are no such changes, the test can be concl uded at

this point. |If there are such changes and the reserve
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vectors do not reflect any correspondi ng differences,

then the actuary is obliged to exam ne the reserve

met hodol ogi es and assunptions to make sure that nothing
mat eri al was overl|l ooked. The results of the test can
t hus be confirmed or the reserve estimtes would have

to be adjusted to recognize the changes.

The 1999 reserve ratios (of various types) for the line
of business are at significant variance to the

hi storical benchmarks. The first |evel of response is
to try to pinpoint the source of such variance by
exam ning the reserve ratio vectors for the |line of
busi ness at the individual accident year |evel, at
various points of developnent, in order to | ocate the
source (or sources) of the variance. At this point an
exam nation of the reserve calculations |eading to the
unusual reserve ratio vectors is called for. The
result would be to either rationalize and confirmthe
ori ginal proposed reserve estimate or nmake such changes
as may be called for after exam nation of the facts as
wel | as operational changes that m ght cause such

changes to occur



C. The 1999 reserve ratios (of various types) are m xed;
sonme are consistent with historical benchmarks and sone
are not. In this case, once the source (or sources) of
di fferences has (have) been pinpointed, the anal yses
described in the two paragraphs i medi ately preceding
apply separately to the parts that are consistent with
hi storical results and to the parts that are not

consi stent with historical results.

In all these cases, it should be noted that in conparing
the 1999 reserve ratio vectors to the historical reserve
rati o vectors, the actuary probably should give sone slight
preference to the reserve ratio vectors generated by the
nore recent years, such as those observed in 1998, 1997 and

1996.

CONCLUDI NG REMARKS

A nunber of observations can be nade to round out the
presentation and give additional perspective on the

proposed benchmar ks and associ at ed net hodol ogi es:
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A. It should be pointed out that although it is clearly
suggested that reserve ratios can be a useful tool in
testing the reasonabl eness of | oss reserves, there is
absolutely no suggestion what soever that reserve
rati os can be used as the basis for setting |oss

reserves.

B. Al though the reserve ratios discussed in this paper
may be easily constructed for a single conpany, it is
difficult and may be expensive to obtain the raw data
to construct these ratios for the entire industry or

sone subgroup of the industry.

C. It is axiomatic that the historical reserve ratio
patterns will change over tinme — whether one is
consi dering an individual conmpany’s pattern or its
i ndustry counterparts. However, it should be
recogni zed that such changes should enmerge slowy.
Sharp and sudden changes should serve as flags for
further analysis and exam nation. Thus when conparing
proposed reserve ratios to historical reserve ratios,
absent an event of significant inmport, one can

reasonably rely on historical patterns for guidance in
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t he assessment of the reasonabl eness of | 0oss reserve

esti mat es.

. The patterns that are recognized in this paper are
enpirically based. 1In other words, without a

t heoretical proof, the patterns that have energed

t hrough the anal yses perfornmed herein are sinply
recogni zed to exist and persist. These enpirical
patterns can serve a useful purpose in shedding sone
light on the issue of the reasonabl eness of | oss

reserve estimtes.

. It should be acknow edged that no ratio should be used
alone. In other words, all the available reserve
rati os should be tested and a concl usion reached based
on the analysis of all the avail able reserve ratios.
To put it in the converse, using a single reserve
ratio with no other confirmation easily can lead to
erroneous conclusions with respect to the

reasonabl eness of reserve estimates.

. The key idea underlying the use of reserve ratios for
testing the reasonabl eness of | o0oss reserves is to spot

significant variances and to either explain the
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vari ances or change the methodol ogy and assunpti ons

that ultimtely led to the observed vari ance.

. I n producing the results presented in this paper, no
reserve ratios were available to construct reserve
benchmar ks that went beyond ten years of devel opnent.
Even though this condition is due to the limtations
i nherent to Schedule P reporting requirenents, it is
possible to test the reasonabl eness of accident years
beyond ten years of devel opnent by sinply constructing
a nonotonically decreasi ng sequence of reserve ratios
t hat approaches zero. Judgnment is required in naking
this construction in terms of the nunber of years of
devel opnent to ultimte and in terns of the rate of
decrease that can be inputed to the particular reserve
ratio vector that is under review. O, it may be
possi ble to construct reserve ratios that go beyond
ten years of Schedul e P devel opnent using the
conpany’s internal databases. Thus one can conduct
sone sinple tests of reasonabl eness of the reserve

estimates of the ol der years.

. One of the problens that face actuaries is the

occasi onal need to render an opinion on the
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reasonabl eness of | oss reserves that were set sone
time ago. It is clearly unreasonable to re-estimte
the reserves a nunber of years after they were
originally set. Although it is technically possible
to cal cul ate such reserves, such exercise cannot be
used to pass neani ngful judgnment on the reasonabl eness
of the reserves at the tinme they were originally set.
However, using the reserve ratios that existed at the
time the original reserves were set can be a useful
tool in testing the reasonabl eness of | o0ss reserves
that were set at the tinme they were set. In
conjunction with review ng the reasonabl eness of
assunptions and appropri ateness of nethodol ogy used in
deriving the reserve estimte, reserve ratios can
provide a useful addition to the process of assessing
the condition of |oss reserve estinates set sone years

back.

. It should be noted that these reserve rati os nay be of
val ue as yet another view of the condition of |oss
reserves in connection with nergers & acquisitions

wor k.
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J. Finally, it should be noted that even when very stable
patterns (either flat or increasing or decreasing
rati os) are observed, it should be clear to the reader
that to assune such patterns will persist in the
future goes far beyond what is suggested in this
paper. In fact, it is strongly suggested that anyone
who desires to use reserve ratios as a neans of
testing reasonabl eness should take great care to
update the data at | east annually |lest stale patterns
cause erroneous conclusions to creep into the

anal ysi s.

It is the author’s hope that utilizing reserve ratio
benchmar ks such as described in this paper can provide a
few additional guideposts along the difficult path of
setting | oss reserves that are reasonable and that are

nei t her redundant nor i nadequate.

* % %
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