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JEFFERY J. SCOTT 

Abstract 

One of the new chnllenges facing the \~orkers co~npensation resewing actuary 
is the incOrporztion of cost cont;limnent me:mres into the reserving process. 
The tlrnslic rrciuction in medic:ll payments clue to these mwsures distorts 
historic2l drvelol~ment p:Ittcrns 2nd mn!ies the prediction of future 
tlevelopmcnt pItterns increxirlgly uncert:di. Cost cont:~inment programs an 
:iffect 7111 ~nedic:~l p:l)ments uniformly, Or, murr likely, affect different types of 
mcclic:ll fxl~‘m~13t5 12). \7lq~ing ckgrws. 

This p:Lpr usa :1ctu:lI m~Ylic:ll p:qw~ent d:~t:L from the Ohio State Insurance 
I’uncl to illustIatC the potcnti:il diixts of c‘ost cOnt:linmei1t measures on meclicnl 
rtzsww. This paper apkiins three reserving methods based On medical 
pnyments, niiil esnmines the effects of metlic~l infkltion nntl cost contnioment 
initinti,<cs on CICII method. The concept Of the persistency of medical 
lxlyments is cxpktiwtl and the stnbility of the historicnl persistency factors is 
used to iilusti;~tu the clil‘f~~-enres in the methods. Data by medicnl provider type 
is shon.11 ill thv appentlis as :III example of the type of segregation possible in 
order to lwitsr r~fkct sprcifis cost COI~M~IN~L’I~~ me:~su~-es. The cl:it;l groupings 
C:III :IISO Ix uxd 111 r<scrving to c;~ptu~-e specific tlcvcloprnrr~t pntterns inherent 
111 the pxrtiwl:ir t)pC of inalic:~l service. 
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Overview 

One of the new cix~llenges facing the workers compensntion reserving actunry 
is the incorporation of cost conrninment measures into the reserving process. 
The drastic reduction in medical payments clue to these measures distorts 
historical development patterns nnd makes the prediction of future 
development patterm increasingly uncertain. Cost containment programs can 
affect all medicnl pnylnents uniformly, or, more likely, affect different types of 
meciic;ll payments by v>uying degrees. 

This paper uses the experience of the Ohio State Instmnce Fund (OSIF), a large 
monopolistic state insurance fund for workers compensation. During 1993 and 
1994, OSIF initialed sulxtnnrinl chnnges in the are:1 of medic;11 cost containment, 
such as use of fee schedules, utilization reviews, and independent medical 
cxnms. Colxequently, the 1993 and 1994 c:knclar year payments were 
sulxtanti;llly lower thnn the recent history. The tmclitionnl xcident year loss 
reserve projection method based on medical payment data produced highly 
volntile factors becxise the xciclent yex development patterns were disrupted 
[or the I:itcsI two ‘cli~gori;ils”. 

Additional issues c:m arise in projecting meclic:~l reserves because medical cost 
contninmenr efforts cm affect each type of health care provider differently. 
lntlntion rates nnd utilizntion rates, which differ by provider type, can 

significnntly affect the future value of payments. By separating medical 
payments by provider type, a reserve based on the unique characteristics of 
each provider type can be olxlinecl. Because n significant amount of historical 
chta separated by provider rype may not be readily avaiklble, the use of the 
cnlendnr year method GUI provide a reserving approach using only two or three 
years of ;lv:~ilal~lc data. It is also possible to use just the latest 12 months of 
cnlencl:lr year payments with this methocl. 

The most COI~I~OII method for estimating reserves using payments is the 
cumulative paid loss development method. This method uses cumulative 
accident year payments to calculate link ratios which are subsequently used to 
project future pnyments using the cumul:uive accident year payments as a base. 
This paper presents 311 :xltemative reserving methocl using relationships 
(persistencies) of incremental payments. 

Persistencv of MedicaI Pavments 

In workers’ compensntion insurnnce, in is often useful to analyze medical 
payments as a function of the current open claims, or prior year medical 
payments. The worker receiving ineclical care, especially after several years, is 
likely to continue to receive these treatments until he or she is fully recovered 
or dies. Ex;l~nples of treatments which can be the szmx from year to year are 
the ndministrntion of phnrmnceutical drug products antI chiropractic treatments. 
For example, fl prescription drug may be taken daily or the injured worker may 
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make 20 visits to a chiropractor each year. As workers recover and payments 
decrease, a persistency of remaining payments cm Ix observed. For example, 
if medical payments made on behalf of workers injured in 1990 totaled 
$100,000 in 1993 and $75,000 in 1994, a persistency Factor of 0.75 
($75,000/$100,000) could be calculated for 1993 to 1994. Persistency can be 
affected by factors such as medical recovery rates, inflation, mortality, 
alternative treatments and procedures, and utilization rates. While payments to 
hospitals and physicians may exhibit one level of persistency, payments for 
pharmaceutical drugs or chiropractic treatments may well exhibit another level. 

In recent years cost containment procedures have resulted in changes to 
historical persistency patterns. For example, a current hospital room charge 
may be limited through use of fee schedules to a maximum daily rate, which 
may be 20% lower than the prior year’s room rate. A reserving method that has 
measured historical accident year persistency now procluces distinctly lower 
persistency factors along the latest calendar year of development. An 
adjustment to account for these types of changes must also be incorporated into 
the accident year methocls of calculating persistency to produce more stable 
and reliable persistency factors. Alternatively, a calendar year measure of 
persistency can be used that will eliminate the neecl for historical cost 
containment adjustments. 

Accident Year Persistencv Methods 

The accident year persistency method uses incremental payments, by accident 
year, to calculate persistency rates From one period to the next. To eliminate 
the effects of inflation, the payments crm be indexed to the medical component 
of the Consumer Price Inclex (CD0 or another appropriate index. For example, 
the triangles of meclicnl payments in Table 1 show actual incremental payments 
and incremental payments that have been indexed for inflation using the 
historical medical CPI. For accident year 1990, the incremental payments made 
in 1993 were $47,359 (000). The medical CPI index For calendar year 1993 is 
1.231 (the 1990 year index has been set equal to I .OOO), producing the indexed 
payments totaling $38,472 647,359/1.231). 

Table 1 
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The calendar year 1993 non-indexed payments For accident year 1990 of 
547,359 cm be compared to the non-indexed payments from calendar year 
1992 for accident ye:u' 1990 of S80.727. The resulting persistency Factor is the 
quotient of these two numbers, or 0.567 (S47,359/$80,727). Similarly, the 
calculation cm be performecl with indexed payments, producing a persistency 
Factor of 0.557 ($38,472/$69,116). The non-indexed Factor is higher, reflecting 
the inflation in the persistency factor. Table 2 contains the resulting persistency 
factors. 
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From these age IO :lge persistency factors, wrrnges cnn be calculated to predict 
future payments. For exnmple, the 1995 expected payments for accident year 
1990 could be calculated by multiplying the three year average non-indexed 
persistency fwtor for the period of clevelopment from 5 to 6 years (0.811) by 
the 1994 payments ($28,940) for accident year 1990. This procluces expected 
payments of $23,470, as shown in Tnble 3. 

Table 3 

With the indexed payment method, the non-indexed payments of $28,940 are 
multiplied by the indexed three year average persistency factor of 0.764 to 
cnlculate payments before inflation of $22,110. This must be adjusted to the 
1995 cost level, requiring :m assumption of medical cost inflation. If the 
medical inflntion is expected to be 5% for 1995, the projected 1995 payments 
would be $23,216 (1.05 x $22,110). 
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Table 4 

*ccldsn( rizv**-~ Yorr 
yet I I 1 i 1 * z 

wn 
wu 
199 20.017 
1990 2b2W 1 19.011- 
199, 26.560 11.391 17.1% 
IPSZ J1,BOB P%IH rn.Lb2 16.512 
19% 57.m 35,YO 26.157 n.ob, 112% 
1994 12.5,782 59.239 ssn I7.W 21.8,1 17.80 

* 13.216 - P.w3 IO.761 11.01 

The two accident year methods described above are influenced considerably by 
the anmal rate of medical inflstior~ and changes in utilization. In the indexed 
method, the wide range of historical inflation is reflected by adjusting payments 
using the medical component of the CPI; however, changes in utilization are 
difficult to quantify. Because of the historical adjustment for inflation, a future 
projection of medical inflation is required. In the method without indexing, 
large annual changes in rates of inflation would impact the magnitude of the 
persistency development factors. The future impact of inflation is assumed to 
be consistent with the rate of inflation inherent in the historical average 
persistency factors. 

Calendar Year Persistencv Method 

This method compares persisrency of calendar year payments from different 
accident years. The level of payments from one accident year is compared to 
the level of payments from an accident year one year further developed, but 
during the same calendar year. Because this involves comparing payments 
from different accident years, an adjustment to bring each accident year to a 
common exposure basis is necessary so that a valid comparison between the 
accident years can be made. This example uses ultimate lost time claim counts 
as the basis for adjusting each accident year to a common base, reflecting the 
average medical payment per injured xvorker. 

For the 1990 accident year, the projected number of ultimate lost time claims is 
50,666, producing a payment per injured worker of $935 ($47,359/50,666 X 
1,000) for calendar year 1993. The age of development for this accident year at 
the end of 1993 is four years. This payment can be compared to the average 
calendar year 1993 payment for the accident year at five years of development 
(accident year 1989) of $726. The payments are at the same cost level, just one 
year apart in development. 
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Table 5 

The relationship, or persistency, between the fourth and fifth years of 
development for calendar year 1993 is 0.776 ($726/$935). By calculnting similar 
fourth to fifth year persistency factors, an average persistency factor for this 
development period can be used to project future payments. The calculated 
calendar year persistency factors are shown in Table 6. 

Table 6 

19* I *TM owe o*,r 0761 0817 Dllk 0.851 
1989 1594 0428 06Y) I)737 OBM 0809 
19% 1088 old* PBS 
1591 1 MY 0 m 

w:ry 

,992 1% 011, ObYI 
199, I.‘l% 0149 
,994 ,.442 

3w*vg L.151 0.47, om 0.756 OS,9 OB39 088, N/A WA 

Along with the selected persistency factor, an assumption of future medical 
intlntion is required because the historical calendar year persistencies are 
multiplied by a prior cnleudnr year average payment. The calendar year 
relationship of the historical factors does not consider the relationship between 
the current calendar year and the projected future calendar year. If the inflation 
assumption for the upcoming year is 5%, the estimated payments for accident 
year 1990 in 1995 are the product of the average persistency factor (0.8371, the 
1994 average payment per injured worker ($5711, the number of injured 
workers (50,666), and one plus the estimated inflation percentage (1.05) for 
1995. This produces expected payments of $25,425 (000). An additional factor 
could be included to reflect the calendar year effect of future cost containment 
measures. 
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Table 7 

Stabtlitv of Develonment Factors 

When inflation is changing little from year to year, all three methods should 
produce reasonably stable development factors. Abrupt changes in cost levels, 
however, can have a significant impact on the development factors of the first 
two persistency methods. Because the third method computes factors using 
payments from the same calendar year at the same cost level, the variability due 
to inflation or other adjustments to cost levels is significantly reduced. 

The OSIF data reflects recent cost containment initiatives such as the use of fee 
schedules, utilization reviews, and inclependent medical exams. When these 
measures we implemented across the board, medical payments for all accident 
years are reduced. This was pnrticularly true for calendar years 1993 and 1994. 
A cleciclc:dly clowm~~nrtl trend in the traditional accidenr year development 
persistency factors illustrates the improvements in payments. The drop is 
pronounced in the 1993 and 1994 diagonals. 

The variability in the resulting persistency factors cnn be measured by the 
coefficient of variation (CV) of the historical persistency factors at each age of 
development. The CV is calculated as the standard cleviation of the persistency 
factors divided by the mean of those factors. Exhibit 1 shows the resulting CVs 
of each method for each age to age development period. For the persistency 
factors calculxtecl using all medical payments combined, the CVs are highest for 
the non-inclexed accident year method, slightly lower for the indexed accident 
year method, and substantially lower for the calendar year persistency method. 
An improvement in the indexed accident year method may be obtained by 
changing the index for each year from the medical CPI to XII index that better 
reflects the cost containment measures implemented for the last two years. 
Because of the limited amount of data available by provider type, the CVs for 
the accident year method are calculated using three observations and the CVs 
for the calendar year methocl shown in the appendix are calculated using both 
the last three and all four observations. 
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The reduction in varinbility with the cnlendnr year persistency method 
disappears after ;Ipproximxtely 15 years. As there are fewer active claimants, 
and differing types of injuries between accident years for these active claimants, 
the comparison of different accident year claimnnts results in persistency factors 
that are probnbly not as useful. This illustrates a potentinl problem with the 
calendar year persistency method. 

AnalvsIs bv Medical Provider 

Because cost containment issues czxn affect different types of medical services 
by varying magnitudes, there may be 3 benefit in analyzing the medical data by 
type of provider. In this nnnlysis, the data is separnted into six components by 
provider type. The sep:\rations are hospital, physician, phnrmaceuticnl, 
chiropractor, reh;lbilit:~tion. :mtl all other. Exunples of cost cont;linment 
mensures th:tt would :~ffect providers cliffercntly woulcl be utilization reviews of 
the number of chiroptxctic trentments per injured worker nncl fee schedules that 
limit daily costs for hospital rooms, x-rays, specific procedures, etc. 

111 the provider type comparison, note that data for only four calendar years 
were avnilable. However, the use of the calendar year persistency method 
allows immedinte use of the data by provider type for reserve projections. The 
treatment of varying future inflation rates by provicler type an also be 
incorporated into the analysis. 

Conclusions 

In this data sample, the effects of cost cont:Cnment :lre observed ns :I recluction 
in medical payments clurirlg the 199.1 ancl 1994 calendar years. The accident 
year persistency methods require juclgnxntnl decisions on the selection of 
persistency factors, as 3 clownward trend is observed. With the calendar year 
persistency method, the factors remain more stable, so that judgment can be 
reduced. 

The estimation of future inflation nnd cost containment measures are required 
in both the nccictent year indexed nnd calendar year persistency methods. This 
allows for the opportunity to est:lblish reserves based on various scenarios of 
future inflation and cost containment initiatives. 

One by-product of the calendar year method is the aclclition of an extra 
diagonal of persistency factors, ns compared to acciclent year methods. It 
should nlso be notecl that the reserve annlysis could be completed using only 
one year of payments. During the early years of construction of the database 
Cat n more detailed level by provider type), some benefit can be derived even 
from the first year of paymem classificntion. 

In addition to the inexact comparison of claimants from different accident years, 
another potential problem with the cnlendnr year persistency method arises 
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when changes in closing mtes ause :1 distortioo in the persistency f;~ctors. A 
speedop iu the rate will c:~use an increase in the persistency factors, which will 
lead to an overstatement of reserves. One must balnnce these factors with the 
distortions due to cost containment procedures to determine the appropriate 
merhod for estimating reserves. In the data presented in this analysis, a slight 
adjustment WDS incorporated into the payment data to nccount For bncklogs in 
the processing of medical payments. 

Continued observation of medical payments by provider type should provide 
additional insight into persistency pnttems and trend assumptions. As different 
areas of the medical system undergo reform nnd economic development, the 
ability to reflect these changes and incorporate them into the process should 
make reserving more xcumte and responsive for medical payments. 
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Exhibit 2 

Supplemental Data Used in Reserve Analysis 

calendar Medical Accident 
Yx f22! YX 

1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 

0.1378 
0.1475 
0.1578 
0.1689 
0.1812 
0.1953 
0.2088 
0.2217 
0.2291 
0.2383 
0.2604 
0.2918 
0.3194 
0.3501 
0.3796 
0.4146 
0.4601 
0.5092 
0.5682 
0.6179 
0.6560 
0.6972 
0.7494 
0.7991 
0.8514 
0.9171 
1.0000 
1.0872 
1.1677 
1.2306 
1.2961 

1964 
1965 
1966 
1967 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
li'81 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 

ultimate 
Lost Time 

Claim 
Corrats_ir 

30,261 
31,415 
32.699 
31,412 
32,188 

34.485 

32.058 

30,846 

32,660 

38,477 

41,369 

36.717 

38,471 

40,003 

41,904 

43,875 

38,614 

36,551 

33.049 

33.605 

40.423 

43,826 

44.601 

47.251 

50,605 

51.393 

50,66b 

47,119 

45.822 

45.969 

45.153 

’ Source for 1989-1994 Indices: U.S. Dept. of Labor: Bureau of Iabor Statistics, “THE CPI 
DETAILED REPORT’, 1994, Washington, D.C. 
Source for 1970-1988 Indices: U.S. Bureau of the Census, Statistical Abstract of the United 
States 1990, (110th Edition), Washington, D.C. 1990. 

‘* Ultimate Lost Tie Claims are estimated 
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The data contained in the appendix shows medical payment experience from 
1964 to 1994. The data by provider type was available for years 1991 to 1994. 
The CVs for the calendar year persistency are shown using all four years of 
available data, as well as the latest three years. The accident year persistency 
factors shown in Exhibit 1 are for three years of persistency factors. 

The persistency factors by provider type are calculated using all accident year 
lost time claim counts contained in Exhibit 2. This is a further limitation to a 
direct comparison of the CVs. 
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AlI Medical Payments 
Appendix A.4 
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Appendix A.5 
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Year I.7 
1964 

1965 

1966 

1967 

1968 

1769 

1970 

1971 

1972 

1973 

1974 

1975 1,647 

1976 1,859 

II)?7 1,753 

1978 705 

Accident 

xc@ u 

1964 

1965 

19GG 

19G7 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 0.919 

197G 0 709 

1977 1064 

1?! 12: 

,,*I* 

1,706 1,432 

1,258 1.244 

1,794 856 

874 

l&E? D.&l 

1.322 

0.768 1w5 

1.010 0.881 

0 727 0.747 

1.018 

20 

1.366 

1.339 

1.234 

610 

0.602 

0.743 

0.869 

0.870 

i7G 

17: 681 

844 879 

99x 361 

598 

0852 

0.961 1.5% 

0.854 0.679 

1.038 1.250 

0.649 

0.948 

1429 1.499 

0 773 I'm 1.572 

0.553 0925 0.921 

I 101 0.771 

1.059 

0.424 

0.498 

0.760 

I zo2 

gg 

,141 

0.695 

0373 
0.760 

1978 1.299 
A"8 AU 0998 0.881 1 0.989 0.771 0.875 1.092 0871 1 1 074 1 1.235 0.72, 0.743 0.842 0939 I 070 

llvg92.94 1.024 0.918 1 0.878 0.827 0x47 I 172 0904[ 09551 1331 O.BZO 0609 0 842 0939 1 010 

C.V. A" 24 9% 17.G%l 24.9% 16.5% 19 3% 37.3911 29 5QS 1 26.841 28.2% 48 7% 426% 14.5% 32 7% WA 

C.V.92.94 29.o?b IS.l%) 147% 89% 2, 0% 39.2% 33.7451 20.9%j rG.8?4 433% 3, 1% T4.5% ?+'A N/A 
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Ycal 

1976 

1977 

1978 

1979 
1980 

1981 

1982 

1983 

1984 

1985 

1986 

198, 

1988 

1989 

1990 

1991 

1992 

1993 

1994 
Accldcnt 

m 

1976 

19n 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

9.347 

14,594 11.627 

30.222 18.434 12.514 

14.199 30.366 17:m IO,31 I 

L4.628 31.523 15.480 

16,051 29,484 

16.257 

0.844 

0.650 0.773 

0.476 0622 0758 
1.979 0.565 0.677 0763 

2019 0 530 0.648 

I970 0.527 

0.867 

0.841 

0.820 

0.833 

0881 

0.894 

O.yoO 

11.836 

0.795 

0885 

0 a94 

0.900 

0.940 

0.897 

0.866 

0.875 

1994 I .781 t 

nvs All 1937 0 524 0649 0 784 0.840 0 878 0.868 0895 0.869 0 874 ” Y,? 0.871 0.871 o.R67 0.895 "745 ? 
*vg92-94 1923 054l 0.649 0.765 0.812 Il.876 0.893 0.879 0.867 0.865 0 ')36 O.ROZ 0891 0848 OR98 0911 2 

C.". A" 5.5% 7.0% 35% 51% 23% 3.3% 5 7% 3.7% 2.5% 59% b.5% 4.8% 59% 5 1% 51% 10 0% 9. 

C.Y.92.91 65% 3.9% 43% I 0% I 5% 4 1% 09% 18% 3.w 68% 79% 5.4% 4.4% 3 0 63% I I 4% 2 

7.362 

8,848 

9,625 

8,465 

M 

5,212 
6,022 5,863 

6,951 6,534 

?.7?4 5.887 

7,155 

3.820 

5,098 

5,511 

4.950 

2,559 

2,565 2,593 

2.5% 2.994 2,797 

4,217 3.679 2,663 

4,690 3,6a9 

4.090 

0941 

0.902 0876 

0.874 0.880 "913 

0.854 0.915 1.019 

0.851 0.800 

0.89U 

2.545 

2,512 

2.513 

2.255 

0 896 

0.912 

0.854 

0819 

2.591 

2.421 

2,374 

l,aka 

0.812 

0.847 

0.902 

0.924 

*.ow 
2.331 
2,262 

l,a5a 

0.923 

0.879 

0841 

0.823 

I5 

,,7?, 

I.958 
2,161 

1,617 

ti 

0.889 

0.862 

0.869 

0.962 

16 
1.514 
lbl! 

1.793 

1,767 

l&L2 
0.991 

1.015 

0910 

0.809 



Accldem 

Ytar 

1964 

1965 
1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

Accident 

Yfar 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1,067 

1,487 1.393 
1,432 1.292 1,236 

1,573 1,398 1,147 

1,557 1.261 

1.365 

0.722 

0.861 

0.934 

0 771 

0.957 
0.927 

0.946 

0.911 

0.826 

0.931 

0.813 

zo 

a25 

1.070 

1.2% 

890 

0.828 

0918 

0 a72 

I.015 

a 

615 

a34 

lsl51 

1,018 

0.925 

0.81 I 
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