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Director, Actuarial Section
Ohio Bureau of Workers’ Compensation

30 W. Spring St.
Columbuas, Ohio 43215

Re: Analysis of
Development

Dear Paul: -

We have completed the major portion of our analysis concerning the experience
rating plan. The attached report presents the results of our analysis in three
sections. The first section shows the results of superimposing the current NCCI
plan on BWC’s risks. The second section discusses the results of updating the
current credibility table and retaining all other characteristics of the current
plan. The third section illustrates differences in the loss experience of group

and non-group rated employers.

The main conclusion derived from this analysis is that the use of either the
updated Ohio plan (with major revisions to the credibility table) or the NCCI

plan would increase the actuarial equity of the experience rating program as
compared to the current Ohio plan. The NCCI plan performs somewhat better

for the largest risks, and the revised Ohio plan performs better for the medium
size risks.

In our August 1994 report concerning the differences between group and non-
group risks, we had indicated that maximum credibilities of approximately 70 %
to 80% were required to restore equity in the loss ratios between these two
types of risks. In this analysis, we have updated the maximum credibility
estimates, as well as looked at the loss ratio differences. The results are
approximately the same, namely that the maximum credibility should be
approximately 70% to 75%. We looked at the experience for groups by year
of formation, and found that the older groups had lower loss ratios than those

that were newly formed.
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At the conclusion of our last study, it appeared that the desired course of action
was to revise the current credibility table over a two to three year period. At
this point in time, a 10 point reduction in credibilities per year would allow the
plan to achieve the current indicated 70% to 75% maximum in three years,
This revision takes into account marketing considerations, especially with
respect to the changes experienced by individual employers.

Another factor to consider is the strategy to implement NCCI rating procedures.
This strategy has been addressed by converting to NCCTI class definitions, and
could be extended by adopting the NCCI experience rating plan. In support of
this strategy, the NCCI plan produces more equitable rates than the current or
proposed Ohio plans for most sizes of experience rated employers.

The attached report provides the detail that supports the conclusions outlined in
this letter. Please let us know if we can be of further assistance.

Sincerely,

T u

e

James G. Inkrott, FCAS, MAAA. CPCU, CLU
Principal

Jeffery J. Scott, FCAS, MAAA
Consultant
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SUMMARY

William M. Mercer, Inc. has analyzed the current experience rating plan of
BWC for policy years 1991 through 1993. In this analysis we have:

. Updated our study dated January 30, 1995 that considered the use of the
current NCCI experience rating plan in Ohio.

) Considered the results of retaining the current Ohio experience rating
- plan characteristics and updating the current credibility table.

. Quantified the impact of each plan on individual employers.

. Updated (using new data evaluated at 3/31/95) our August 1994 study
that developed some conclusions concerning group and non-group risks.

Update of NCCI Plan

We have analyzed rating years 1991 through 1993 by superimposing the current
NCCI plan on the risk structure as it existed in each rating year. This update
considers resulting losses evaluated at 3/31/95, which represents an additional
12 months of development. We have also increased the primary loss limit from
$5,000 per claim to $10,000 to increase the accuracy - of the NCCI
methodology. Our current analysis also evaluates the effect of varying the other
parameters of the formula used in calculating the experience modification factor.

The following table presents the test statistics for each policy year resulting
from the NCCI plan and the current Ohio plan. A lower test statistic indicates
a lower variance in loss ratios between risks of differing modification factors.

| Rating Year 1991 | Rating Year 1992 | Rating Year
ESize Group | Current | NCCI | Current | NCCI | Current | NCCI
I 1.5881 00193 | 1.2858 |0.1127 | 4.4526 | 0.1009
P 02125 |0.0394 | 1.4125 [0.0677 | 1.5555 | 0.0996
E 0.0211 |0.0657 |0.3633 | 0.0959 | 0.2445 | 0.1465
| 4 0.0835 | 0.0879 | 0.0476 | 0.0518 | 0.0344 | 0.1906
gs (02681 | 0.1524 | 0.2678 | 0.1107

ize Group | represenis ndividual risks with largest prerium. N
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As can be seen above, the current plan has higher test statistics in almost all of
the size groups. The largest risks (size group 1) exhibited the most
improvement under the NCCI plan. For the smaller risks (size group 4), both
plans provide essentially the same amount of equity.

Rating year 1993 is included in this study, which exhibits similar statistics as
the prior rating years. As to which rating year is most appropriate for
evaluation of results, the older years have resulting losses that are more mature,
but the risk structure is substantially different than the current environment.
The more recent policy years contain less mature loss development, but better
reflect the group risk distribution in the current environment. The fact that the
results are similar may indicate that the NCCI plan will work under changing

environments.

The impact on individual risks has the potential to be quite substantial. The
following table presents the number of risks experiencing premiurmn changes due
to the use of the NCCI experience rating plan.

Number of Risks and Impact of NCCI Plan

Premium Rating Year " Rating Year Rating Year

Increase 1991 1992 1993

20% - 30% 1,019 824 614

| 30%-50% 868 748 657

| 50% - 80% 431 425 366

80% - 120% 176 175 131

> 120% 117 163 162

-10% - -20% 19,014 2,651 19,669

-20% - -30% 1,076 545 14,449
<-30% 107 195 158 |

| Off Balance 4.2% 6.6% 10.4%

*Tase rated risks would have premium decreases equal 1o off balance percentage

The advantages of adopting the NCCI plan are that the actuarial equity between
risks would be improved, for both size and rating status (credit or penalty).
The NCCI experience rating formula places a higher credibility on the primary
portion of losses (first $10,000 per claim).
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Some disadvantages are that the formula is more complicated than the current
one, which will require educational support for the new system. There will also
be a few risks that experience large increases in premium (which will be true
of any plan that restores the actuarial equity between risks).

Revision of Current Credibility Table

As an alternative to the NCCI plan, we have performed an analysis on the use
of the current plan with a revised credibility table. We have analyzed the
experience rating plan using credibilities reduced by 30% and 10%. These
reductions were selected as a result of our August 1994 study, which indicated
a reduction in credibilities of approximately 30%, and the suggestion that it be
phased in over a short time period (we have used 10% per year for three years).
NCCI also has a maximum credibility in the 60% - 70% range.

‘The resulting test statistics for the updated credibility table and the NCCI plan
are shown below. As can be seen using 70% as the maximum credibility, the
test statistics are close to the NCCI plan, but not quite as low for the largest
risk groups. The smaller risks also favor the NCCI plan. However, risk sizes
2 and 3 are better served by the 70% maximum credibility revision.

[ Rating Yr 1991 | Rating Year 1992 | Rating Year 1993 ]

Size 70% NCCI 70% NCCI 70% NCCI
Max : ‘ - Max : Max

0.0889 | 0.0193| 0.1951| 0.1127] 0.2403| 0.109 |
0.0099 | 0.0394| 0.0211| 0.0677] 0.0053 | 0.0996 |
0.0538 | 0.0657| 0.0199| 0.0959| 0.1112] 0.1465 |
0.2052 | 0.0879| 0.0783 | 0.0518 | 0.1399 | 0.1906 |
0.2988 | 0.1524| 0.3026] 0.1107| 0.3207] 0.1676 |

ot e e

By implementing the 70% maximum credibility adjustment, the distribution of
premium change is shown in the following table. The distribution is similar to

the adoption of the NCCI plan.
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Number of Risks and Impact of 70% Credibility Revision T
Premium Rating Year | Rating Year Rating Year |
Change 1991 1992 1993 |
20% - 30% 496 407 308 |
30% - 50% 174 208 197 |
50% - 80% 82 100 102 |
80% - 120% 45 49 68 |
> 120% 23 63 80 .
| -10% - -20% 854 971 964 |
| 20% - -30% 1) 49 1}
< -30% 0 0 1]
Off Balance 23% _44% 6.6%

e rated risks would have premjum decreases equal to off balance percentage

~ The advantages to using this approach are that the changes (update to the
credibility table) are straightforward and easily explainable. There is no change
to the existing experience rating formula and the plan provides considerable

improvement over the existing plan.

The disadvantage is that it does not produce as favorable results as the NCCI
plan for the largest and smallest risk groups. It also represents a difference
between Ohio and NCCI, when the legislature and employer community is
striving for consistency with NCCI. Additionally, it produces lirge premium"

changes for some risks.

Differences in Group and Non-Group Rated Risks Pertaining to Conclusions
in August 1994 Report

The conclusions drawn from our August 1994 study led to the analysis of the
experience rating plan. With the additional year of data, we can provide an

update on some of the items cuatained in that report.

One of the major conclusions in our 1994 report was that the loss rations for
group rated employers were relatively higher that those for non-group rated
employers. The additional 12 months of development has not altered this
conclusion. Comparisons of the group and non-group loss experience is shown
in Exhibit 9 and the relative loss ratios are shown below.

7
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Relative Loss Ratios for Group and Non-Group Employers

Rating Year

1991 1992 1993
Using Losses @ 3/31/95
Group 1.40 1.28 1.30
Non- Group 0.99 0.96 0.93
Using Losses @ 3/31/94
Group 1.48 1.32
Non- Group 0.98 0.96

As indicated in the chart above, the relative loss ratios for group rated
employers have decreased somewhat between 3/31/94 and 3/31/95, indicating
relatively better loss development for group rated employers during this period.
Exhibit 9 provides details of these developments, separately for payments,
reserves, and total losses. It is notable, too, that the average claim costs

continue to be lower for group rated employers.

To further analyze differences in claim developments for group employers, it
was suggested that we determine closing rates for group and non-group
employers. To calculate closing rates, we defined an "open" claim as a claim
with a compensation payment (other than permanent total, death, permanent
partial or percent permanent partial) in the previous two quarters. The
percentages of "open" claims as of 3/31/95 were as follows:

Percentages of Lost Time Claims Open as of 3/31/95

Rating Yr 1991  Rating Yr 1992
Group 2.7% 4.6%

Non-Group 3.7% 5.1%

We also reviewed another component of the loss experience for group rated
employers, namely, the difference in loss experience as a group matures.
Exhibit 10 displays the relative loss ratios and indicated maximum credibilities
for rating year 1993, separately by the year of formation. The relative loss
ratios appear fo decrease as a group "matures”. The exhibit also calculates
indicated maximum credibilities for group-rated employers using a much
simplified (and less accurate) method of determining maximum credibilities than
was used to study the experience rating plan credibilities. The method, which
was also used in a prior study of group experience, is based on the indicated
required reduction in credits for group employers. The indicated maximum
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credibilities are 77%, 74%, and 68% for
1993, respectively,

groups formed in 1991, 1992, and

Finally, we have also separated the largest two premium size groupings into
separate pieces, in order to further analyze the differences between group and
non-group experience rated risks and to show the effect of the various
credibility plans on each type of risk. The table below shows the test Statistics

for the various credibilities and rating years.

Test Statistics For Large Group and Non-Group Risks

| Type | MaxCred | RYOI RY 92 RY 93
Group 65% 0.4727 0.2214 0.1583
| Non-Group 65% 00193 0.0386 0.1488
{ Group 0% 0.5137 0.1910 02903 |
Non-Group 0% 0.0069 0.0244 0.1233 |
Growp 75% 0.6328 0.2342 0.5610 |
| Non-Group 5% 0.0090 0.0110 0.0947
| Group NCCI | 0.4319 0.1493 00778 |
| Non-Growp | Nccr 0.0383 |  0.2029 0.1762
| Group BWC 8.0253 3.7426 14.4293 |
| Non-Group BWC 0.3055 0.3377 0.0795 I

This table shows that the various revisions to the credibility table perform better
for non-group rated risks than for group rated risks. Also, a comparison of

group and non-group experience rated loss ratios shows that
ratios are higher than the non-group rated large risks

the group loss
after experience rating.
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METHODOLOGY

The difference in the credibility standard currently used in Ohio (100 % for risks
with expected losses greater than $1 million) compared to the NCCI standard
(60%-70% for the largest risks) helps explain why large credit rated risks (of
which groups are the largest members) have higher experience-rated loss ratios
than the average for all risks. The process we have used to study this problem
is to revise the experience premium, on a per risk (or group) basis, and evaluate
the loss ratios that would apply if the NCCI plan was used in Ohio and if a
reduced credibility table was used with the current plan. The plan is applied to
all risks, and no special modifications are made to groups.

Data Used in Calculation

For rating years 1991 and 1993, we have used the experience file used by BWC
to calculate the experience modifications and base rates for that rating year.
The data was limited to $250,000 per claim and included handicap surplus,
section 27 claims, and medical and compensation pure surplus. We have
removed the section 27 claims, and adjusted the remaining claims to exclude the
handicap surplus and medical and compensation pure surplus portions of each
claim. The result is a file that duplicates the experience used by BWC to
calculate the individual private employer premium for the rating year effective
7/1/91 and 7/1/93. We have included medical only losses and lost time claims.
All individual claims have been separated into primary and excess portions,
using the current NCCI limit of $10,000 as the limit of primary losses.

For rating year 1992 the data was obtained using a reserve file, which is not the
same file as was used in the 1992 experience rating process. This file contains
essentially the same information; however, there are several differences in the
layout and composition of the losses. The losses contained in this file were on
an unlimited basis and excluded medical only losses for base rated employers.
Also, the compensation reserve field and payment fields contained the present
value of the award as of the award date for allowed PTD and death claims. To
avoid double counting, we removed the amount in the reserve field for these
claims. The compensation payment field then contained all compensation paid
prior to the PTD or death award, along with the present value of the award as
of the date of the award. Losses were limited to $250,000 per claim, and
section 27 claims were removed. The handicap surplus portion for applicable

claims was also removed.

We also were given a file for experience period premium and payroll. For each
risk, the payroll and premiums were further separated by manual class. This file

10
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was balanced to the payroll and premium results shown in the experience rating
totals for both rating years.

We have also used a data file that contains the results of the 1991 through 1993
rating years, valued as of 3/31/95. This file contains losses including reserves,

by risk, for lost time claims and medical only losses.

Expected Loss Rate Calculations

One advantage of the rating process in Ohio is that the experience modification
for all risks (private employers) are calculated at the same time using losses as
of March 31 each year. The experience periods used in the calculation are the
oldest four of the most recent five calendar years. For example, the experience
modification calculation for rating year 1991 used losses for the four calendar
years 1986 through 1989. This enables BWC to calculate expected losses by
class, which will balance to the losses actually used in experience rating. For
cxample, all fosses and payroll for the four year period can be separated by
manual class, and the expected amount by class can be calculated.

In our analysis, we are swudying the loss ratio results using a split plan.
Therefore, we have separated each individual claim into primary and excess
components, with the first $10,000 representing the primary portion. We
scparated losses and payroll by manual class and calculated expected primary
and excess loss rates, per $100 payroll. We further summarized the losses and
payroll by industry group, of which there are ten in Ohio. From this we

calculated an excess loss rate, by industry group.

In this analysis, we have calculated the class excess loss rate based on the
industry group to which the class belongs. We have shown the results using

two methods. The first method calculates the expected primary and excess loss

rates for each industry group. The industry group excess loss rate is divided
by the industry group primary loss rate, which results in a factor that is used
to calculate manual class excess loss rates. This is accomplished by multiplying
the manual class primary loss rate by the excess factor for the group to which

the manual class belongs.

The second method calculates the excess loss rate as a percentage of the
industry group total expected loss rate. For example, if the excess loss rate is
80% of the total expected loss rate for an industry group, the class excess [oss
rate is calculated as 80% of the class total expected loss rate.

From these expected loss rates, the expected primary and excess losses are
calculated by risk using the four year experience period payroll by manual class

11
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and the expected primary and excess loss rates for each class. The individual
expected losses by class are totalled for each risk.

For the current Ohio plan, we have used the actual expected losses as calculated
by BWC during the particular rating year. Thus, the losses were limited by the
credibility group maximum loss limitation.

Credibility

The current experience rating plan calculates credibility based on expected
losses for the experience period. For expected losses less than $8,000, no
credibility is assigned to the risk’s experience. These risks are termed base-
rated risks. For risks with expected losses of $1,000,000 or greater, the
experience is assigned 100% credibility. For risks with expected losses in
between these two extremes, the credibility is the square root of the ratio of the
expected losses divided by $1,000,000.

For this study, we have used various maximum credibilities, with the required
expected losses to be $1 million for a risk to receive the maximum credibility.
For example, with the selected maximum credibility at 70%, the risks with
expected losses of $1 million or more would receive 70% credibility.

The formula used to calculate the experience modification factor is shown
below.

1 + {(TML - TLL)/TLL X C%} = Experience Modification

TML = Actual losses limited to maximum per claim value. "
TLL = Total Expected Limited Losses
C% = Credibility percentage o

In this analysis, we have not changed the maximum loss limitation ranges or the
expected limited losses for each risk.

With the NCCI plan, credibility is calculated in a different manner, with several
major differences. The first is that two credibilities are calculated, one for
primary losses and one for excess losses. The second difference is that no risk
receives full credibility for either primary or excess losses.

The credibilities calculated for primary losses are considered using a ballast

value, B, which is added to the actual primary losses in the numerator and to
the expected primary losses in the denominator. Thus, the actual credibility for

12
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primary losses is calculated as Z, = E / {E + B}. The excess credibility is
considered in the term W, and is called the weighting value. It varies between
0 and 1 and is multiplied by the actual excess losses. The complement of the
weighting value is multiplied by the expected excess losses, and the sum of
these two products is included in the numerator of the experience modification
equation. The excess credibility considered in the experience modification
formula is Z, = E/ {E + K,} = WZ,. The complete modification equation

is as follows:

M= {A, + WA, + (I-W)E, + B} / {E, + E, + B}

where,
A, = Actual primary losses

A, = Actual excess losses

E, = Expected primary losses
E, = Expected excess losses
W = Weighting value

B = Ballast Value

The calculation of the B and W values are based on the current NCCI constants
and an adjustment factor, G, to relate it to Qhio experience. The G value was
based on the values used in several states to reflect Ohio’s severity. The
formulas and values can be found in Exhibits 4 and 5.

Experience Modification Calculations

For each risk, we used the formula shown in the credibility section to calculate
an experience modification factor. If the modification was greater than 1, then
the actual losses were higher than expected, and the risk is referred to as a debit
rated risk. It should be noted that there is no cap on how high this factor can
be in the proposed analysis. If the resulting modification is less than 1, then the
risk’s actual losses were less than expected, and the risk is referred to as a

credit rated risk.

The resulting factor is used to modify the manual premium to arrive at a new
experience-rated premium. This premium will be used to compare to the
preeyium generated by the current plan, and the differences in the resulting loss

ratios will be analyzed.

Loss Ratio Calculations

In this analysis, we have calculated three loss ratios for each risk. The first
ratio calculated is the manual loss ratio. This compares the actual rating year

3



WILLIAM M.

NCORPORATED

losses (evaluated at 3/31/95) to the premium that would have been generated if
no experience modification was allowed. The second loss ratio is the actual
historical loss ratio, which is calculated using the premium actually paid by the
risk, after modification by the plan used in each rating year. The third loss
ratio used is the proposed loss ratio, which uses the premium that would have
been collected had the proposed plan been in effect in each respective rating

year.

From these three loss ratios, we can compare differences and measure how well
the current and proposed plans would have predicted the actual losses.

Test Statistic Calculations

A successful experience rating plan should identify risk differences and correct
for these differences. One method for testing how well the plan accomplishes
these two objectives is to group risks of similar size into quintiles (five equal
divisions) according to their experience modification factors. After they are
grouped, the manual loss ratio (actual losses divided by manual premium)
should increase as the modification increases. If this has occurred, then the
plan has identified the risk differences; but the plan must also correct for the
differences it identifies. To evaluate whether or not the plan has accomplished
this objective, the actual loss ratio (actual losses divided by the experience
modified premium) of the risk groupings should be nearly equal, i.e, all risks
as a category (of credible size) should produce a similar loss ratio. By looking
at the results by quintile, all five categories should have nearly the same loss

ratio.
A test statistic to measure the relative strengths of experience rating plans can
be based on the variance of the quintile loss ratios. The calculation of such a

statistic is shown for each method and size group in Exhibits 1 - 3. It is based
on the sum of the squared deviations of the actual loss ratios and the manual

loss ratios, adjusted for any differences in the overall loss ratios, i.e.

Test Statistic for Current Plan =

Variance of Actual Loss Ratios / (Mean of Actual Loss Ratig)®

Variance of Manual Loss Ratios / (Mean of Manual Loss R=tio)?

The smaller the statistic, the better the plan is relative to other plans. We have
provided below the sample test statistics generated by NCCI in their initial 15

state analysis.

14
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| NCCI Sample Test Statistics * ]
Risk Size PY 1980 PY 1981 |
Size | 0.0042 0.0782 !
Size 2 0.0169 0.0331 |
Size 3 0.0459 0.0688
Size 4 0.0519 0.0838
Size 5 0.0852 | o110

AS Proceedings, "Parameterizing the Workers Compensation
Plan,” by Williamn R. Gillam.

IS5
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CAVEATS AND LIMITATIONS

1. The study conclusions are developed in the text and exhibits which
together comprise the report.

2. The report was prepared for the sole use of the Ohio Bureau of Workers’
Compensation. The report may be distributed only in its entirety.

3. The data for this study was provided by BWC. In the study we relied
on the accuracy and completeness of this data without independent audit.
If the data is inaccurate or incomplete, our findings and conclusions may

need to be revised.

4, In addition to the assumptions stated in the report, numerous other
assumptions underlie the calculations and results presented herein.

5. The study conclusions were based on analysis of available data and on
the estimation of many contingent events.

6. Numbers in the exhibits are genefally shown to more significant digits
than their accuracy suggests. This has been done to simplify review of

the calculations.

7. Due to the uncertainties inherent in the estimation of future costs, it
cannot be guaranteed that the future premium distribution set forth in the
report will not prove to be inadequate or excessive, and actual costs may

vary significantly from our estimates.

8. Unanticipated changes in factors such as judicial decisions, legislative
actions, claims consciousness, claim management, claim settlement
practices, and economic conditions may significantly alter the

conclusions,

16
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