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AN ALGEBRAIC RESERVING M E T H O D  

FOR PAID LOSS DATA 

by Alf red  O.  Wel le r  

Sooner or later a casualty actuary is confronted by the question, "Given a 

history of paid loss amounts by calendar year, what should reserves be?" Often, it is 

not possible to accurately gather and analyze additional data within the time 

constraints for the reserving decision. The algebraic reserving method presented in this 

paper offers one approach to rapidly addressing this problem. The paper consists of 

four sections - General Considerations, Formulas, Examples, and Conclusion. 

General Considerations 

In general, reserve estimates will prove more accurate to the extent that they 

reflect information from a variety of sources and several actuarial methods. In any 

reserving situation, available data and information is limited by practical constraints 

(e.g., design of systems) and time constraints (e.g., financial reporting deadlines). In 

addition, the question of whether the benefits of better actuarial estimates are worth 

the costs of gathering better information is implicit in any reserving situation. 

The situation to which the algebraic reserving method applies is one in which 

available information is paid losses by calendar year and there is some basis on which 

the actuary can assess the annual change in the level of incurred losses by accident year. 
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For example, a history of earned premiums might be used to create an index of loss 

levels by accident year. Or, the assumption regarding loss levels by accident year 

might even be weaker. For example, losses for similar business might have increased 

an average of 10% per year for the period for which paid losses are available. 

The information on loss levels need not be detailed to afford an algebraic 

solution to the reserving problem. However, in general the more accurate the assumed 

relative loss levels, the more accurate the estimated reserves will be. 

In addition to requiring an assumption regarding relative loss levels by accident 

year~ the method assumes that there is a stable development pattern across all accident 

years. Thus, as the number of calendar years increases or the numbers of claims whose 

payments comprise calendar year paid amounts decreases, the possibility of fluctuations 

in actual payment patterns becomes more important in evaluating the results of the 

algebraic method. 

The information on paid losses should cover all calendar years from the 

inception of the program. Otherwise, the method cannot estimate reserves without ad 

hoc adjustments. For example, if data started with the third year of the program, the 

method would estimate the portion of accident year losses paid through 36 months 

maturity instead of 12 months. Since the most recent accident year would be at 12 

months maturity, the estimate through 36 months would have to be allocated to the 

maturities 0-12 months, 12-24 months, and 24-36 months using other techniques in 

order to derive reserve estimates for all accident years. 
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Tail factors are beyond the scope of the algebraic method. For n calendar year 

periods, the algebraic method derives development through maturity n years and leaves 

the tail factor to further analysis. Unless a parameterized payment pattern is assumed 

and the structure of the equations changed, the tail factor will require separate 

actuarial analysis. 

Finally, the method is called the "algebraic method" because it is based on the 

algebraic solution of n linear equations in n unknowns. Thus, for any set of assumed 

relative loss levels, there is a unique solution for unpaid (unreported) losses that will be 

paid (reported) on or before accident years attain maturity n years. Reserve estimates 

based on successful mathematical solutions of the equations may differ from reasonable 

actuarial estimates. The algebraic method can provide useful input into actuarial 

decisions on appropriate reserves, but should not be used as an algorithm without 

professional scrutiny. 

Formulas 

The following equations define the "algebraic method." 

lj = Incurred amount for accident year j. (1) 

n = Number of calendar years for which data is available 
= Number of accident years affecting data (2) 
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fl 
(~) 

= Fraction of accident year loss 
paid during year i after start 
of accident year. 

Because the algebraic method estimates development through maturity n and because 
the sum of the fractions of losses at maturity n paid in each calendar year must total 
unity (i.e., 100%), 

Ir l-I  

f. 1 - ~ fl (4) 

Calendar year payments can now be expressed in terms of accident year components. 

Pj = Amount paid during calendar 
year j for all accident years 
J 

= E f~ 11.I-~ 151 
J=1 
n -1  . - 1  

so that, if j=n, Pj = E fi I..z-i + 11 - E f~ ) Iz 
I=i i=l 

Introducing loss level indices facilitates solving equation (5). We define indices as 
follows: 

gj = Index for accident year j loss level 
_ Ij 

Iz 
so that g[ = 1.000 

gj = g2 (j'l) for uniform growth 

(6) 

Equation (5) can now be rewritten as: 
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Pj 

PJ 

J 
fi gj.,.~ Z 1 if j<n 

i~I 
n-I 

I, + ~ fl (g.l -I) II if j=n 
i=I 

In order to generate n linear equations in n unknowns, we introduce a variable equal 
to the reciprocal of incurred losses. 

1 
Rj = I~ 

= Reciprocal of incurred loss for acciden£ year j 

(8)  

The resulting n linear equations are: 

J 

i=l 
n-1 

-1 = -PjR I + ~ f~ (g._~-l) 

it j<n 

if j=n 

Thus, the algebraic reserving method solves the n equations 

0 = -PIRI + 1 fl + 0 f2 + 0 f3 + "'" + 0 f.-z 

0 = -P2RI + g2 fl + 1 f2 + 0 f3 + "'" + 0 f.-* 
0 = -P3RI + g3 fl + gz f2 + 1 f3 + "'" + 0 f._l (10) 

"'i = "~a, ÷ (9.-i)~i + (g._i-Z)f~ ÷ (9._3-i)f, ÷ ...+ (g~-1)~.-i 

for R,, f, . . . . .  f.4. 
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Examtfles 

In the attached exhibits, data for private passenger automobile liability/medical 

from pages 63 and 79 of the 1993 edition of Best's Ag~,re~ates & Averages is used to 

illustrate the algebraic method. For convenience, loss and allocated loss adjustment 

expense is called "loss" in this discussion. 

Exhibit I presents a link ratio approach to establish a benchmark for comparison 

to the results of the algebraic method. Weighted three point average development 

factors are employed. Other link ratio calculations are possible, but only one is used 

for comparison purposes in this paper. Exhibit I-1 presents raw data. Exhibit I-2 

derives development factors. Exhibit I-3 derives reserve estimates using the 

development pattern from Exhibit I-2. 

Exhibit II derives values for use in subsequent algebraic method calculations. 

Exhibit II-1 derives calendar year paid loss as if accident year 1983 were the first year 

of a program. Exhibit II-2 uses earned premiums to estimate loss level indices. 

Distinct indices by year are used in Exhibit Ill and a rough average annual growth rate 

is used in Exhibit IV. 

Exhibit llI applies the algebraic method using distinct indices by year. Exhibit 

III-1 presents the matrix defining the simultaneous equations. Exhibit III-2 presents 

the inverted matrix and the estimated parameters RI, fa, "", fn.P Exhibit III-3 compares 

the paid amounts based on the parameters to the actual paid amounts by accident year 

component as well as by calendar year total. Exhibit I11-4 adjusts the development 

pattern for negative values and derives corresponding reserve estimates. 
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Negative values might be attributable to several causes (e.g., influence of 

particular large claims, shifts in development patterns over time). Consideration of 

alternative possible adjustments will vary with available data and reserving context, 

and is, therefore, beyond the scope of this paper. 

Exhibits IV are organized identically to Exhibits IlI. The difference is that a 

uniform annual change in loss level is used in lieu of individual annual indices. 

Following Exhibits IV are four graphs. Graph 1 presents the three cumulative 

development patterns fit using the above techniques. Graph 2 presents the same 

development patterns on an interval basis. Graph 3 compares reserves estimates by 

accident year. Graph 4 presents the components of accident year losses using the three 

methods. 

Conclusion 

For the data used in the example, the algebraic method presented above 

produced reserve estimates quite close (within 10%) to reserve estimates based on a link 

ratio method. Therefore, it might prove useful in situations in which detailed data is 

unavailable. In particular, it might prove useful in reserving situations for which only 

calendar year paid loss data is available. 

For the example, the method required elimination of some negative values from 

the development pattern. Also, the algebraic reserving method is quite sensitive to the 

selection of loss level indices. Therefore, although it can prove useful in particular 
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situations, it is not well suited to use as an algorithm without professional scrutiny by 

a casualty actuary. 
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AJ.GEBRAZC RESERVING EX~ZBZT Z-I  

~3 
0 
. . k  

L i n k  Rat ios - A~mo~ncs. by M a t u r i t y  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Year L 2 3 4 5 6 7 0 9 10 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1983 6,336,136 12,087,849 14,818,118 16,318,063 17,116,020 17,537,$21 L7,709,879 17,801,459 17,869,922 t7 ,914,459 
1984 7,115,534 13,753,03R 16,936,543 18,711,$42 19,694,316 20,188,931 20,439,114 20,585,826 20,663,474 xx 
1985 7,816.829 15,437,173 Lg,146,R06 21,28~,679 22.406.157 22.974,002 23.280,050 22,433,065 XX xx 
1986 8,701,618 17,269,667 21,$41,709 23,930,252 25,211,125 25,850,777 26,169,144 xx xx xx 
1907 9,697,467 19,400,683 24,147,746 26,805,151 28,826,913 28,910,978 XX xx Xx xx 
1988 10,916,881 21,763,312 26,980,241 29,807,987 ] 1 ,280 ,692  XX xx xx XX xx 
1989 12,05Lo811 24,101.585 29,R05.169 32,050,611 xx Xx x x  xx xx x x  

1990 13.320o847 26,043,240 32,0e5,138 xx xX Xx XX xx xx xx 
i , ,1  ~3,3,0,**0 25,85~,6,2 . . . . . . . . . .  * *  : :  ~: 
1992 14,400,03~ xx xx xx xx xx xx xx 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TOta l  103,677,264 175,708.159 185,461,470 169,705,235 144,535,223 115,471,009 87,598,L87 61,020,350 28,533,396 17.9|4,659 

3 PC HUm 75,998,437 80,870,548 89,463,699 85,318,730 77,744,557 69,888,308 61,520,350 38,$33,396 17,914,459 xx 
3 P~ Den 38,692,768 71,908,137 80,933,156 80,563,340 76,444,195 69,022,510 6 | ,429,043 3 8 , 3 8 7 , 2 8 5  17,869,922 xX 

• 1993 Ed£~ion of Best's "A99regates & Avecaqe$" P&qe 79 
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~EB~.~ZC RESERVZNG ZXHIBZT I - 2  

L ink  Ra~ ios  - Deve lopmen~  
. . . . . . . . . . . . . . . . . . . . . . . . .  

Yea~ l 2 3 4 5 6 7 8 9 10 
..................................................................................................................................................................... 

1983 L 908 I 226  I 101 I 049  L 025  1 010 L 005 I 004 1 002 xx  

1984 1 .933  1 .231  1 .105  1 .053  1 .025  1 .012  1 .007  1 .004  xx  XX 
1985 1 .975  1 .240  L .112  1 .053  L .025  1 .013  1 .007  Xx  xx  xx  

1986 1 .985  1 .247  1 .111  1 .054  1 .026  1 .012  xX xx  XX xz  
1987 2 .001  1 .245  1 .110  1 .075  1 .003  Xx xx  xx  XX xx  

1988 1 .994  1 .240  1 .105  | . 049  XX xx  xx  xx  xx  xx  

1909 2 .000  1 .237  1 .102  XX XX xX xx  xx  xx  xx  
1990 1 .955  1 .232  xx  xx  xx  xx  XX XX xx  xx  
1991 1 .941  xx  xx  xx  xx  xx  xx  xx  XX xx  
1882 xx  xx  xx  xx  xx  XX xx  xx  xx  XX 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . .  

&ve raqe  1 .966  1 .237  1 .106  1 .055  1 .021  1 .012  1 .006  1 .004  1 .002  xx  
3 P~ Avq  1 .965  1 .236  1 .106  1 .059  1 .018  1 .013  1 .006  1 .004  L .002  xx  
3 P t  W~d 1 .964  1 .236  1 .105  1 .059  1 .017  1 .013  1 .006  1 .004  1 .002  xx  

Se lec ted  1 .984  1 .236  1 .105  1 .059  1 .017  1 .013  1 .006  1 .004  1 .002  xx  
Cum FaCCO~ 2 .984  1 .509  1 .221  1 .10S  1 .043  1 .025  1 .013  1 .006  1 .002  1 .000  

Cum k 33 .741  66 .26k  81 .09k  90 .529  95 .89 ,  97 .$2k  98 .741  99 . ] 79  99 .75k  100 .00 t  
I n~  t ] 3 . 749  32 .521  15 .631  8 .639  5 .379  1 .631  1 .229  0 . 6 3 ~  0 .389  0 .251  
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~LGEBI~AZC RESERVI~'G 

L i n k  R a t i o s  - R e s Q ~ v e  E J ~ i ~ c e s  

Year Pa id  Loss F a c t o r  £ s t  £nc Es t  ReS 

19E3 17,914,4S9 I .O00 17 ,914 ,459  0 
1 9 8 4  20,663f474 1.002 20 ,714 ,973  5 1 , 4 9 9  
£905 23~433,06S 1.006 23 ,580 ,881  £47,8~6 
1986 2 6 , £ 6 9 , 1 4 4  ~,013 26 ,S01 ,970  332,826 
1 9 8 7  28,910 ,978  1.02S 29°645 ,938  734,960 
1988 3L,280,692 1.043 32 ,621 ,$24  L ,340 ,832  
1989 32,850,611 1.105 36 ,289 ,927  3 , 4 3 9 , 3 1 6  
1990 32,085,138 1.221 39 ,180 ,226  7 ,095 ,0R8 
1991 25,551,612 1.$09 39 ,014 ,890  13 ,L63 ,286  
1992 14,400,031 2 .964 4 2 , 6 8 4 , 4 S !  28,284,420 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
To~a~ 2S3,559,204 1.215 308 ,149 ,247  54 ,590 ,043  

E X H I B I T  £ - 3  



ALGEBRAIC RZSERVING ZXHIRIT II-1 

r~ 
CD 

calendar Yesr  Psid L o s s e s  by  accident Y e a r  C o ~ p o n e n t s  

y e n c  1903 1984 1985 1986 ~987 £gee L589 L990 1981 1992 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 9 8 3  6 , J 3 6 , 1 3 6  5,751,71] 2 , 7 3 0 ~ 2 6 9  1 , 4 9 9 , 9 4 5  7 9 7 , 9 5 7  421,501 1 1 2 , 3 5 8  91,580 & 8 , 4 4 3  4 4 , 5 5 7  
1954 x x  7 , 1 1 5 ~ 5 3 4  6 . 6 3 7 , 5 0 4  3 , [ 0 3 , 5 0 5  1 , 7 7 4 , 9 9 9  9 8 2 , 7 7 4  4 9 4 , 6 1 5  2 5 0 , 1 8 3  1 4 6 , 7 1 2  7 7 , 4 4 8  
1985 xx xx 7,816,829 7,620,344 3,709,633 2,134,873 1,124,478 268,642 505,248 153,015 
1986 xx xx Xx 8,701,618 8,568,049 4,272,042 2,388,543 1,280,873 647,652 510,567 
1987 XX x x  Xx x x  9 , 6 9 7 , 4 8 7  9 , 7 0 3 , 2 1 8  4 , 7 4 7 , 0 6 3  2 , 6 5 7 , 4 3 5  2 , 0 2 1 , 7 3 2  84 ,045  
1988 x~ xx  xx  x x  Xx 1 0 , 9 1 6 , 8 8 1  10 ,046 ,431  5 , 2 1 6 , 9 2 9  2 , 8 2 7 , 6 6 6  1 , 4 7 2 , 7 8 8  
1989 x x  x x  Xx MX • Zx  ~ 1 2 , 0 8 1 , 8 1 1  1 2 , 0 4 9 , 7 7 4  5 , 7 0 3 . 5 8 4  3 , 0 4 5 , 4 4 2  
1998 xX XX XX XX XX XX 1 3 , 3 2 0 , 8 4 7  1 2 . 7 2 2 , 3 9 3  4 , 0 4 1 , 8 9 8  
1991 xX x x  Xx XX XX x x  xX XX 1 3 , 3 2 0 , 1 1 0  1 2 , 5 3 1 , 5 0 2  
1992 x x  x x  XX X~ , x  x z  z z  ~ x  XX 1 4 , 4 0 0 , 0 3 1  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r . . . . . . . .  
To~aL 6,336,136 12,867,247 17,184,602 21,005,412 24,54S,I05 28,431,287 3~,825,299 35,836,246 37,7&1,540 38,461,29Q 

T h u S ,  P l  ° 6 , 5 3 6 , 1 ~ 6  
P2 1 2 . 8 6 7 , 2 4 7  
P3 B 1 7 , 1 8 4 , 6 0 2  
P4 - 2 1 # 0 0 5 , 4 1 2  
P5 " 2 4 , 5 4 8 , 1 0 5  
P6 " 2 8 , 4 3 1 , 2 8 7  
P7 - 2 1 , 8 2 5 , 2 9 9  
P8 " 3 5 , 4 3 6 , 2 6 6  
P9 " 3 7 , 7 6 3 , 5 4 0  
~ t 0  3 8 o 1 4 1 . 2 9 0  
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~LGEBP.AIC RESERVING 

Loss L e v e l  I ndLces  ~ s e d  on Earned p~emiums 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Loss l e v e l  I n d i c e s  by y e a r  
. . . . . . . . . . . . . . . . . . . . . . . . . .  

Earned 
Year Premium Index  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1983 2 2 , 3 8 2 , 7 8 0  1.0000 
[984 2 3 , 9 6 8 , 0 7 0  [ . 0708  
1985 26,608,441 1.1888 
1986 31 ,380 ,994  1.4011 
1987 3 5 , 8 0 1 , 5 7 0  [ . 5995  
1988 39,732,848 1.7752 
1999 4 3 , 0 3 8 , 3 7 5  1.9228 
1990 4 6 , 8 9 9 , 2 9 6  2.0958 
1991 8 0 , 0 6 9 , 8 3 6  2 .2370 
1992 5 4 , 1 9 7 , 1 3 3  2.4214 

LOSS ~ e v e l  t s s u m i n 9  unLform annua~ r a t e  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 Earned p~emium f o r  1992 5 4 , 1 9 7 , 1 3 3  
2 £ac~ed prer~£um ~o~ 1983 2 2 , 3 8 2 , 7 8 0  
3 R a t i o :  ( 1 ) / ( 2 )  2 .4214 
4 92 " Hinth root oF (3) 1.1032 
5 IndLces by year  

1983 1 .0000 
1984 1.1032 
1985 1.2172 
1996 1.3428 
1987 1 .4815 
1980 1.6344 
1909 1.B032 
1990 1.9894 
1991 2 .1948 
1992 2.6216 

EXHIBIT I I - 2  
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/d-GEBP,.AIC R£SERVlNG BXHIOIT 1 ~ - 1  

A1gebca£c Method using Yearly Indices - Simultaneous Equation Ma t r i x  

C o e f f i c i e n t s  of  
R I  ~l ~2 t3 t4 ~ ~6 f? ~8 f9 Va lue  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- 6 3 3 6 t 3 6  1.0000 0.0000 0,0000 0.0000 0.0000 0,0000 0.0000 0 ,0000 0 .0000 0.0000 
- k2867247  [ ,070B 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
-17184602  1.1888 1,070B 1.0000 0.0000 0,0000 0.0000 0.0000 0.0000 0.0000 0.0000 
-2100S412 1.4011 1.1§88 1.0?OB 1.0000 0.0000 0,0000 0.0000 0.0000 0.0000 0.0000 
-24548105  1.5995 1.4011 1.1888 1.0708 1,0000 0,0000 0.0000 0,0000 0.0000 0.0000 
-28431287  1.7752 1.5995 1,4011 1.1888 1.0708 1,0000 0.0000 0.0000 0 .0000 0.0000 
-11825299  1.9228 1.7752 1.5995 1.4011 1,1888 1.0708 1.0000 0.0000 0 .0000 0.0000 
- ) 5 4 3 6 2 6 6  2.0951 1.9228 1.?752 1,5995 1.4011 1.1888 1.0708 1.0000 0.0000 0.0000 
-37?63560  2,2370 2.0953 1.9228 1.7752 1.5995 1.4011 1.188B 1.0708 1.0000 0,0000 
-38161290  1.4214 1.2370 1.0953 0.9228 0.7?52 O.5995 0.4011 0.2888 O.O?OB -1e0000 
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L~,GEBUIC R E S E R V I K  
EXHZEZT I I I -2  

Algebraic Method uslnq Yearly Znd~es - Inverse Matrix 8nd soluclons 
.................................................................... 

~! f[ ~2 ~3 f4 ~5 66 f~ ~ f9 Sol~tlon 
........................................................................................................................................................................ 

0 . 0 0 0 0 0 0 0 0 3 8  0 .0000000010  0 . 0 0 0 0 0 0 0 0 3 5  0 . 0 0 0 0 0 0 0 0 2 9  0 . 0 0 0 0 0 0 0 0 6 6  0 .0000000099  0 .0000000124  0.0OOOO00072 0 . 0 0 0 0 0 0 0 0 4 5  - 0 . 0 0 0 0 0 0 0 6 3 4  RI - 6 . 3 3 7 0 9 1 E - 0 0  
1 .0243871066  0 ,0064850503  0 . 0 2 1 9 7 9 6 2 3 2  0 . 0 1 0 2 6 0 0 6 8 1  0 . 0 4 1 5 2 0 7 1 3 3  0 .0626983083  0 . 0 7 8 6 8 9 6 3 0 8  0 . 0 4 5 3 5 1 6 4 4 0  0 , 0 2 8 4 3 8 6 5 7 9  - 0 . 6 0 1 5 2 6 6 7 6 1  ~L - 4 0 . 1 5 t  

- 1 . 0 4 7 4 1 6 0 2 7 4  1 . 0 0 6 2 2 5 ) 0 3 1  0 , 0 2 1 0 9 9 2 4 2 3  0 . 0 1 7 5 2 8 6 7 1 8  0 . 0 3 g 8 6 5 3 0 5 1  0 .0601869643  0 ,0755377637  0 . 0 4 3 5 3 5 1 1 0 5  0 . 0 2 ~ 2 9 9 5 6 4 2  - 0 . 3 ~ 4 4 3 ~ 6 0 5  f2  * 3 0 , $ 4 t  
- 0 . 0 3 0 0 3 9 5 3 9 6  - 1 . 0 6 7 6 1 3 4 1 5 4  1 .0108894151  0 .0090466274  0 . 0 2 0 5 7 4 6 6 5 7  0 .03106276£7  0 .0389053043  0 . 0 2 2 4 6 8 6 6 9 0  0 . 0 1 4 0 0 9 4 2 9 5  - 0 . 1 9 8 9 2 9 2 8 2 2  f3 - 1 9 , 8 9 t  
- 0 , 0 7 7 1 1 7 6 3 6 6  - 0 . 0 4 0 5 4 9 9 8 6 7  - 1 . 0 6 5 4 9 9 3 6 0 6  1 .0044254940  0 , 0 1 0 0 6 4 8 6 2 4  0 .0151955068  0 .0190711497  0 , 0 1 0 9 9 1 3 5 4 6  0 , 0 0 6 8 9 2 3 6 8 1  - 0 . 0 9 7 3 1 3 6 5 2 0  t4 - 9 . 7 3 t  

0 . 0 4 1 8 0 8 9 2 1 3  - 0 . 0 8 2 5 0 0 8 5 2 9  - 0 . 0 4 0 3 3 4 8 0 3 1  - [ . 0 6 5 3 4 1 8 1 8 0  1 ,0033761961  0 .0050972392  0 .0063972957  0 . 0 0 3 6 8 6 9 9 2 2  0 . 0 0 2 3 1 2 0 0 2 4  - 0 . 0 3 2 6 4 3 2 6 9 1  ~5 - 3 . 2 6 t  
0 , 0 5 5 3 3 7 9 1 1 7  0 .0405217265  - 0 . 0 6 0 6 7 1 0 9 0 1  - 0 . 0 4 0 1 6 3 5 8 1 9  - 1 . 0 6 6 3 7 2 5 9 2 3  1 .0067234513  0 . 0 0 9 4 3 8 2 8 0 3  0 . 0 0 4 8 6 3 2 8 2 3  0 . 0 0 3 0 4 9 6 1 1 7  - 0 . 0 4 3 0 5 7 7 0 1 7  ~6 - 4 . 3 1 t  
0 .05?2292651  0 .0510620298  0 . 0 4 0 9 ? 0 5 0 6 7  - 0 . 0 0 2 0 7 0 5 3 8 1  - 0 . 0 3 9 9 4 3 9 0 3 4  - 1 . 0 6 7 5 3 8 4 9 8 0  1 .00412G3906 0 , 0 0 2 3 7 0 1 8 6 3  0 . 0 0 1 4 9 1 2 0 9 4  - 0 . 0 2 1 0 5 5 5 8 1 2  e? " 2 .119  

- 0 . 0 0 7 1 4 3 9 5 7 5  0 .0505140?40  0 . 0 5 4 6 3 3 0 9 1 5  0 . 0 4 1 4 1 3 3 5 1 9  . 0 . 0 7 9 4 1 8 6 5 9 3  - 0 . 0 3 6 6 7 2 3 5 6 4  - [ . 0 8 3 9 0 7 1 1 4 0  1 .0039416802  0 . 0 0 2 4 7 1 7 0 9 6  - 0 . 0 3 4 8 5 8 [ 7 0 3  00 - 3 . 4 9 t  
0 .0359020107  - 0 . 0 0 9 9 5 6 0 2 [ 0  0 , 0 5 5 6 0 0 6 9 8 8  0 . 0 5 0 7 7 0 6 5 ? 0  0 , 0 3 5 3 8 6 6 4 0 3  - 0 , 0 8 9 7 3 0 8 7 6 3  - 0 . 0 5 0 5 3 4 0 6 4 1  - L . 0 7 5 6 7 4 6 6 0 7  0 . 9 9 6 9 5 9 7 4 7 4  0 . 0 4 2 9 2 5 4 6 1 3  ~9 - 4 , 2 9 1  

~I0 - - 1 7 . 1 9 ~  



~XN~BIT I l I - 3  

Alqebra ic  Method us ing Yearly Indices - Estimated Calendar Year Paid a~ouncs by Accident Year Com~nmnts 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

YeaE ESt Inc  1983 1984 1985 1986 1907 L988 1989 I990 1991 1992 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1983 15 ,780,112 6 .336,136 6 , 0 8 2 , 3 4 6  3 , 1 3 9 , 1 2 6  1 ,535,620 515,I14 679,455 332,259 550,697 (677 .369 ]  ( 2 ,713 ,2741  
1984 16 ,897,760 xx 6 ,784 ,901  6 , 5 1 3 , 1 3 6  3 , ] 6 1 , 4 5 9  1 ,644,383 551,598 ?27,579 355,792 589,781 1725,364)  
1985 18,759,251 xx xx  7 , 5 3 ~ , 3 4 0  7 ,230,636 3 ,731 ,764  1,825,531 612,363 987,730 394,987 654.664 
1986 22 ,109,854 XX xx  xx $ ,877,696 8 ,522 ,105  4 .398 ,297  2 , 1 5 1 . 5 9 1  721,718 952,000 465,536 
1987 25 ,240 ,510  xx xx  xx XX 10 ,134,738 9 ,728 ,797  5 , 0 2 1 , 0 7 7  2 ,456,246 823,933 1 ,086 ,796  
1988 28 ,012 ,106  XX xx  xX xX xx  11,247,608 1 0 , 7 9 7 , 0 9 l  5 ,572,428 2 ,725 ,960  914,407 
1989 30 ,342 ,540  Xx xx  xx x •  xx  xx 12 ,183 ,339  11,695,343 6 ,036 ,020  2 ,952 ,743  
1990 33 ,064 ,532  x x  XX  xx xX xx  XX xx  13,276,292 12.744,518 6 ,577 ,504  
1991 35 ,299 ,799  xx XX xx xX xX Xx xx  xx 14,173,011 13 ,606 ,087  
1992 ] 8 , 2 0 9 , 5 9 0  xx  xx  Xx xx  Xx x x  Xx xx xx 15 ]42  170 

. . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ _ _ _ ~  . . . .  

T o t a l  x •  6 ,326,136 12 ,667 ,247  17 ,184 ,602  21 ,005,412 24 ,548 ,105  28 ,431,287 3 1 , 8 2 5 , 2 9 9  35,436,266 3 ? , 7 6 ] , 5 6 0  3 8 , 1 6 ; , 2 9 0  

0 D i f f e r e n c e s  - Es t  ~mated l e l s  A c t u a l  
C~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

¥e&r 1983 1984 1985 1986 1987 19as 1909 1990 1991 1992 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1983 0 230633 408857 35675 -282843 257954 159901 459117 -?45832 -2757611 
199~ xx  -~30633 -124368 177956 -130616 -63k iTE  232966 105809 4~2919 -802992 
1988 xx x x  -284489 -389708 22131 -309342 -512115 239009 89739 501649 
1986 xx  xx  xx 176078 -65944 126255 -236952  -999135 304348 155169 
1987 xx  x x  xx z x  437271 25581 274014 -201189 -1197799 1002733 
1988 xx  x x  xx  330727 -49340 359499 -101706 -558378 
1889 xx  xx  xx x •  x •  131526 -354411 332436 -92699 
1990 XX xx  xx xx  x x  xx  xx  -46585 22125 53580~ 
1991 . . . . . . .  ~ . . . . . .  ~ 653701 IO?4585 
1992 xx  xx  xx • XX xx  xx  xx 942139 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T o t a l  O O O 0 O 0 0 o 0 0 



O 
¢0 

KLGEBF, A.ZC RESERVZNG 

A l q e b r a i c  Method u s i n q  Y e a r l y  I n d i c e s  - D e v e l o p m o n t  P a t ~ e c n  and  R e s e r v e  E s t i m a t e s  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

N a c u c ~ t y  P a c c e c n  Heq v a l  HO~ p a c t  cum P a c t  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 4 0 . 1 5 t  O.OOq 3 3 . 0 5 t  3 3 . 0 5 t  
2 3 8 . $ 4 t  0 .00~  3 1 . 7 3 t  64 .7B~  
3 1 9 . 8 9 t  O.OOI 1 6 . 3 7 t  8 1 . 1 5 1  
4 9 . 7 3 t  O.OOt B . 0 1 t  8 9 . 1 6 t  
$ 3 . 2 6 t  O.OOI 2 . 6 9 t  9 1 . 8 ~ t  
6 4 . 3 1 t  O.OOt 3 . 5 4 t  9 5 . 3 9 t  
7 2 . l i t  0 . 0 0 t  1 . 7 3 t  9 7 . 1 3 t  
8 3 . 4 9 t  0 . 0 0 t  2 . 8 7 t  1 0 0 . 0 0 t  
9 - 4 . 2 9 t  4 . 2 9 t  0 .00~  IO0.OOt 

10 - 1 7 . L g t  1 7 . 1 9 t  O.OOt 1o0 .00~  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T o t a l  LOO,OOt 2 L . 4 9 t  LOO,OOt x x  

Y e a r  E s t  [ n c  I U n p a i d  ES~ U n p a i d  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

19B3 1 5 , 7 8 0 , 1 1 2  O . 0 0 t  0 
1984 L 6 , 8 9 7 , 7 6 0  0 . O 0 t  0 
1985 L 8 , 7 5 9 , 2 5 1  O.OOq 0 
1986 2 2 , 1 0 9 , 8 ~ 4  2 . 8 7 t  6 3 5 , 1 2 5  
1987 2 5 , 2 4 0 , $ 1 0  4 . 6 1 t  L , 1 6 2 , S L 4  
1988 2 8 , 0 1 2 , 1 0 6  8 . 1 5 t  2 , 2 8 2 ~ 9 8 0  
1989 3 0 ° 3 4 2 , 5 4 0  I 0 . 8 4 t  3 , 2 8 8 , 2 0 8  
I990  3 3 , 0 6 4 , 5 3 2  I B . S S t  6 , 2 3 ~ , 7 J 2  
1 9 9 [  ] S , 2 9 9 , 7 9 9  3 S . 2 2 t  1 2 , 4 3 3 , 2 0 3  
1992 3 B , 2 0 9 , 5 9 0  6 6 . 9 5 t  2 S , $ 8 0 , 9 L 9  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ToCa~ 2 6 3 , 7 1 6 , 0 5 3  19 .57~  5 L , 6 1 4 , 6 6 1  



ALGEBRAIC RESE~VZNG EXHtBZT I V - I  

to  
.--k 

o 

A1qebcelc  Method us ing  unA~ocm Annual Ra i l  - S£multaneous £q~at ion  H ~ t r £ x  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C o e t f i c L e n c s  o f  
f2 f3 ° Valuo R! ~ t4 ¢~ t6 ~7 £8 ~9 

........................................................................................................................................................................ 

- 6 3 3 6 1 3 6  1 ,o0o0 0 ,0000 0 .0000  o .0000  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 o  
- 1 2 8 6 7 2 4 7  I , i 0 3 2  1.0000 0 .0000  0 .0000  0 . 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  
- 1 7 1 8 4 6 0 2  1 .2172 1.1032 1 .0000  0 .0000  0 , 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
- 2 1 0 0 5 4 1 2  1 ,3420 1.2172 1 .1032  | . 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
- 2 4 5 4 8 1 0 S  | . 4 8 1 5  1 . 3 4 2 0  1 , 2 1 7 2  1 . 1 0 3 2  1 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 , 0 0 0 0  
-2B431287 1 ,6344 1.4515 1 .3428  1 .3172 1 .1032  1 .0000  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
-3182S299  1 ,8032  1.6344 1 .4015  1 .3435 1 .2172 1 .1032  1 .0000  0 . 0 0 0 0  0 . 0 0 0 0  0 .0O00 
-35436266  1 .9594  1.8032 1 .6344 1 .4015 1 .3428  1 . 2 1 7 2  1 .1033  1 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
-J7763"$60 2 ,1948  1.9894 1 .8032 1 .6344 1 .481S 1 , 3 4 2 8  1 .2172  1 . 1 0 3 2  1 .0000  0 , 0 0 0 0  
- 3 8 | 6 1 2 9 0  ~.4214 1.1948 0 .9094  0 .8032  0 .6344  0 .401S 0 . 3 4 2 8  0 . 2 1 7 2  0 . 1 0 3 2  - 1 ¢ 0 0 0 0  



...I. 

k~G£BRAZC R~$£RV~gG EXI~ZBZT ~V-2 

A / q e b r a L c  Method usLnq UnL~ocm A n n u a l  Rece - z n v e r s e  HstcLx and 5 o z u t £ o n s  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R1 f l  f 2  f 3  ~4 f 5  f 6  0 7  fR f 9  S O k U C £ o n  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 0000000065 0 0 0 0 0 0 0 0 0 6 5  0 0000000065  0 0000000065  0 0000000065  0 0000000065 0 0000000065 0 0000000065  0 0000000065  O 0000000628  R I  6 2807580 00 
1 .0410807432  0 , 0 4 1 0 8 0 7 4 3 2  0 .0410807432  0 . 0 4 1 0 8 0 7 4 3 2  0 . 0 4 1 0 8 8 7 4 3 2  0 . 0 4 1 0 8 8 7 4 3 2  0 .0410867432  0 . 0 4 1 0 8 8 7 4 3 2  0 . 0 4 1 0 0 0 7 4 3 2  - 0 * 3 9 7 9 5 7 3 4 2 9  ~1 - 3 9 . 8 0 ~  

° L , 0 6 5 1 3 8 3 6 8 4  1 . 0 3 8 1 1 0 7 4 5 9  0 .0301107459  0 . 0 3 8 1 1 0 7 4 5 9  0 . 0 3 8 1 1 0 7 4 5 9  0 . 0 3 8 1 1 0 7 4 5 9  0 .0301107459  0 . 0 3 0 1 1 0 7 4 6 9  0 , 0 3 8 1 1 0 7 4 5 5  - 0 . 3 6 9 1 1 4 6 0 6 8  ~2 " 3 6 , 9 1 t  
0 , 0 1 9 3 8 1 9 9 9 0  - I . 0 8 3 0 6 7 1 1 4 S  L , 0 1 9 3 0 1 9 9 9 8  0 . 0 1 9 3 8 1 9 9 0 8  0 . 0 1 9 3 0 1 9 9 9 0  0 . 0 1 9 3 0 1 9 9 9 0  0 , 0 1 9 3 0 1 9 9 9 0  0 . 0 1 9 3 0 ~ 9 9 9 0  0 . 0 1 9 3 8 1 9 9 9 8  - 0 . 1 0 7 7 2 0 7 3 6 5  ~ 3  - 1 8 , 7 7 t  
0 .0132712953  O,O132712953  - 1 . 0 0 9 9 7 7 0 1 9 0  1 .0132712953  0 . 0 | 3 2 ? 1 2 9 5 3  0 . 0 1 3 2 7 1 2 9 5 3  0 .0132712953  0 . 0 1 3 2 7 1 2 9 5 3  0 .O132712953  - 0 . 1 2 0 5 3 6 6 5 0 3  f4  - 1 2 . 0 5 t  
0 .00O9095215 0 . 0 0 8 9 0 9 5 2 1 5  0 .0009096216  - L * 0 9 4 3 3 9 5 9 2 0  1 .0009095215  0 . 0 0 8 0 0 9 5 2 1 6  0 .008909521~  0 . 0 0 0 9 0 5 5 2 1 5  0 . 0 0 0 9 0 9 5 2 1 6  - 0 . 0 0 8 2 9 1 5 0 5 4  fS  " 0 , 6 3 t  
0 ,0087455L43  0 . 0 0 0 7 4 6 5 1 4 3  0 .0007465143  0 . 0 0 8 7 4 5 5 1 4 3  - 1 . 0 9 4 5 0 3 6 0 0 0  1 .0007455143  0 .00O7456143 0 . 0 0 8 2 4 5 5 1 4 3  0 . 0 0 0 7 4 5 5 1 4 3  - 0 . 0 0 4 7 0 3 0 4 4 4  ~6 8 . 4 7 t  
0 .0029733371  0 .O029733371  0 .0029733271  0 . 0 0 2 9 7 3 3 3 7 1  0 , 0 0 2 9 7 3 3 3 7 1  - l .  LO02767?T2 1 .0029733371  0.0029733371 0 . 0 0 2 9 7 3 3 3 7 1  - 0 . O 2 8 7 9 7 7 0 0 6  f?  ~ 2 ,88~  
0 .0021077031  0 , 0 0 2 L 0 7 7 8 3 1  0 , 0 0 2 | 0 7 7 8 3 l  0 . 0 0 2 1 0 7 7 0 3 1  0 , 0 0 2 1 0 7 7 0 3 1  0 .0021077831  - 1 . 1 0 1 1 4 1 3 3 1 2  1 .0021077831  0 . 0 0 2 1 0 7 7 8 3 1  - 0 . 0 2 0 4 1 4 5 3 9 0  e8 - 2 . 0 4 t  

- 0 , 0 0 8 6 3 4 3 4 6 L  - 0 . 0 0 8 6 3 4 3 4 6 1  - 0 . 0 0 8 6 3 4 3 4 6 1  - 0 . 0 0 8 6 3 4 3 4 6 1  - 0 . ~ 0 0 6 3 4 3 4 6 1  - 0 , 0 0 0 6 3 4 3 4 6 1  - 0 . 0 0 8 6 3 4 3 4 6 1  - 1 . 1 1 1 8 0 3 4 6 0 4  0 . 9 9 1 3 6 5 6 5 3 9  0 . 0 8 3 6 2 6 3 4 5 2  ~9 - - 8 . 3 6 t  
eLO - - ~ 1 . 9 9 t  



A.LG E B ~  I C RE:S Ei~V I NG 

. . L  

r o  

&igobra lc  ~ethod ~einq UniForm &nnumi 8a~e - Estlmatod CaLendar Yaar Paid Amounts by ^¢c ldent  Year components 

Yaa~ ~s~ In¢  1983 1984 1985 1986 1987 1986 1989 1990 1991 1992 

. . . . . . . . . . . . . . . . . . .  ; - - - ;  . . . . . . . . .  ; - - ;  . . . . . . . . .  7 - - ;  ~ ; ; ; ; 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

• + , ,  , +  , , , , )  

1965  19,379+169 xx XX 7,7126082 ? , 1 5 J , 1 3 2  ] , 6 3 7 , 8 7 2  2 ,490 ,933  1 ,672 ,258  1 ,641 ,475  $$8,075 395,617 
1986 21,360,051 xx xx  xx 8 , 5 0 8 , 3 4 8  ? ,891,687 4 .013 ,479  2 ,746 ,120  1 ,844 ,917  1,810,955 615,896 
1967 23,587,622 xx x x  

x x  xx  9 ,386,828 0 ,706 ,497  4 ,427 ,867  3 ,031 ,861  2 ,035,403 1 ,997,935 
1988 26 ,022,913 xx xx  xx  x~ xx  10 ,356 ,009  9 ,605 ,438  4 , 8 8 5 , 0 4 0  3 ,344.898 2 .245 ,556  
1989 28 ,709,755 XX xx  xX X .  xx  XX 11 ,425 ,258  10 ,597 ,187  5 ,389,416 3 ,690 ,256  
1998 9 1 , , . , 0 1 ~  : :  . . . . . . . .  : :  ~ 1~,6o4,9o6 11 ,+ ,~ , .?  +,,65.869 
1961 . , 9 4 , , ~ 6  . . . . . . . .  : :  :~ . . 9 o + , ~ .  ~ , 8 9 6 , , .  
1~92 38 ,552,297 x l  XX xX XX xX XX XX ~$ ,342 ,170  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T0~61 xx 6 ,338 ,136  12 ,867,247 17 ,184 ,602  21 ,005 ,412  24,548,105 28 ,431 ,287  31,8256299 35 ,436 ,266  37 ,~63,560 38 ,16~ ,290  

D i f f e r e n c e s  - £s t imaced  1888 A c t u a l  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Year 1983 1984 1985 1986 1967 1988 1969 1690 1991 1992 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

iiii il iiiii!! i+iii++ iiii!+i !ii+ili  +iiiil ;+}i!!! iii++i! 
1988 xx XX xX XX xX 10356008 6605438 4685040 3344698 2245556 
1986 xx x x  xx  x x  xx  x x  11425257 10597187 5389416 3690256 
1990 XX Xx XX xx ~ xx .~ 12.04906 11~91~3, 8965866 
1991 xx  xx  xx  xx  XX x xx  13906351 1 2 8 9 8 4 5 8  
1992 x ~  x x  x x  x x  x x  x x  x x  XX XX 153421?0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

? o r a l  0 1286724& 17186601 21005411 24548184 28431288 31025298 38436265 3??83561 38161290 



r,o 
..-h 

co 

A l g e b r a i c  Method  u l ~ n g  u n i f o r m  Annual  Rate - Deve lopment  P a t t e r n  and Reserve £ l t i m a c e s  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

HeturLty Pattern N e g  V a l  Hod P a t ~  Cum Pstc 
...................................................................... 

1 29.80% O.OOt 30.53% )0.53% 
2 36.91t 0.00% 28.329 58.85t 
3 18 .77•  0.OO• 14.40% 73.25% 
4 12.851 0.OOt 9.86% 83.119 
5 8.639 O.OOt 6 . 6 2 t  89.731 
6 0.471 0.00% 6.50% 96.221 

7 2.888 0.00% 2.21~ 98.429 
O 2.04% 0.00% 1.57• I00.00% 
9 -B.36% B.36% 0 . 0 0 •  100.009 

10 -21 .999  21.999 0.00% 100.009 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T O t a l  100.00% 30.35% 100.00% xx  

Year %st Inc • unpaid Bs~ Unpa£d 
........................................................ 

1882 15,921,846 0.00% 0 
1 9 8 4  17,585,542 0 . 0 0 %  0 
1985 19,379,169 O . O O t  0 
198G 2~,380,051 2 .871  614,181 
1987 2 ) ,587 ,522  4 . 6 1 t  1 ,086,382 
|988 26,022,919 0 .159  2 ,120 ,861  
1989 28,709,755 10.84% 3 ,111 ,264  
1990 31 ,67 ( ,012  18.859 5,969,658 
1991 34,944,326 3 5 . 2 2 •  12 ,307 ,998  
1992 38,552,297 66.95% 25,810,357 

........................................................ 

TOUal 257,737,223 19.80% $I,020,602 
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Cumulative Development Patterns 
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Incurred Loss Estimates 
(Link ratio to left, yearly indices above, and uniform indices to right of accident year.) 
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