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Abstract

This paper presents a method for estimating the pre-
mium asset on retrospectively rated policies, using the
functional relationship between the losses and the ret-
rospective premium. This relationship is examined using
the historical premium and loss development data and
the retro rating parameters sold in the underlying policy.
The cumulative ratio of premium development to loss
development, when applied to the expected future loss
emergence, gives the expected future premium develop-
ment on the retro rated policies. The sum of all future
premium development is the premium asset.
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1. INTRODUCTION

On retrospectively rated policies, premium that the insurer ex-

pects to collect based on the expected ultimate loss experience,
less the premium that the insurer has already booked, is called the
premium asset. Many insurers call this the Earned But Not Re-
ported premium (EBNR). The admitted portion of the premium
asset appears on the balance sheet as the “Asset for Accrued

Retrospective Premiums.”

In recent years, retro rated policies have become popular for
several reasons.
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612 ESTIMATING THE PREMIUM ASSET

1. A retro rated policy returns premium to the insured for
good loss experience. This feature is attractive for a cus-
tomer who anticipates favorable loss experience through
loss control and loss management. By offering retro rated
policies, the insurer may be able to attract these good
customers.

2. A growing number of commercial insurance buyers are
taking advantage of the cash flow feature in a retro rated
policy. A retro rated policy allows the insured to pay
premium as losses are reported or paid, depending on
the contract, rather than paying all premiums up front.
This allows the insured to hold on to cash longer.

3. Inflation, rate regulations, uncertainty in claims com-
pensability, increasing utilization of the insurance ben-
efits, and growing attorney involvement have made the
cost of insurance much harder to predict today than in
the past. Since the premium for a retro rated policy varies
directly with the insured’s actual loss experience, writ-
ing retro policies allows an insurer to shift a large portion
of the actual risk to the insured. This makes the insurer
more willing to write insurance.

As a result of the growth of retro rated policies, estimat-
ing the premium asset for them is a growing need for many
commercial lines insurers. This asset frequently exceeds 10% of
surplus. Despite the growing importance of the premium asset,
there have been few articles written on this subject. Berry [1]
and Fitzgibbon [2] have presented methods of calculating the
“retro reserve,” defined as the difference between the premium
deviation to date and the ultimate premium deviation.! The retro
reserve is the negative equivalent of the premium asset referred

IThe ultimate premium deviation is the amount by which the ultimate premium for a
retro rated policy is expected to differ from the standard premium (manual premium
adjusted for experience rating). The premium deviation to date is the amount by which
the currently booked premium differs from the standard premium.



ESTIMATING THE PREMIUM ASSET 613

to in this paper. Their approach is to analyze the historical rela-
tionship between the loss ratio and the premium deviation using
statistical techniques, and then apply such a relationship to the
projected loss ratio to calculate a projected ultimate premium de-
viation. This ultimate premium deviation is then reduced by the
premium deviation to date to produce the retro reserve. Berry
uses a second approach, which is to estimate ultimate premium
using the historical premium emergence pattern, and then sub-
tract current premium to get the retro reserve.

While the statistical methods presented in [1] and [2] may
be theoretically sound, they lack intuitive appeal, particularly as
they relate to how a retro rating formula actually works. On a
retro rated policy, premium is calculated as a function of loss.
This function is composed of retro rating parameters such as the
loss conversion factor, tax multiplier, retro minimum, and retro
maximum; they define how much premium an insurer can collect
given a certain amount of loss. Therefore, the premium asset on a
retro rated policy should be established as a function of reported
losses and the reserve for loss development, where this function
is defined by the retro rating parameters.

This paper will present, through an example, a method of
calculating the premium asset as a function of current losses,
expected future loss emergence, and the retro rating parame-
ters. Specifically, the method looks at how premiums develop
as losses develop. The relationship can be expressed as the ra-
tio of premium development to loss development, referred to
here as the PDLD ratio. There are two methods of calculating
the PDLD ratio—from historical premium and loss development
data, and from the retro rating parameters. The latter approach
will be developed first, and will be followed by the calculation
of the PDLD ratios from historical data. Once the relationship
between premium and loss is determined, it can be applied to the
expected future loss development to get the expected future pre-
mium development. The sum of all future premium development
is the premium asset.
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This method applies only to retro rated polices (or similar loss
sensitive rating plans), and not to prospectively rated policies.
There may be a premium asset on prospectively rated polices
due to changes in exposure, but this topic will not be discussed
here. This method is intended to be applied to an aggregate book
of business, or large segment of a book of business, rather than
at the individual policy level.

2. THE FORMULA APPROACH TO CALCULATING PDLD RATIOS

The first step is to derive the formula for a PDLD ratio. This
starts with the first retro adjustment. On a retro rated policy, the
premium calculation is based on a retro formula. A commonly
used formula is

P, =[BP + (CL, x LCF)] x TM, (2.1)
where
P, = Premium at the n'™ retro adjustment,
BP = Basic premium,
CL,, = Capped loss at the nth adjustmentz,
LCF = Loss conversion factor, and
TM = Tax multiplier.

For example, P, denotes the premium computed for the first
retro adjustment; P, denotes the premium computed for the sec-
ond retro adjustment. Note that BP, LCF, and TM typically stay
the same throughout all retro adjustments. For a more thorough
discussion of the retro rating formula, see Gillam and Snader [3].

Using formula (2.1) and denoting L; as the amount of loss
developed for the first retro adjustment, the first PDLD ratio

2Losses that contribute to additional premium: these are total losses subject to a minimum
and a maximum amount corresponding to the plan minimum and maximum premiums.
Individual claims may also be capped by a per accident limitation, which limits the
adverse impact of any single large claim on the premium calculation.
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can be stated as follows:
P,/L, = [BP + (CL; x LCF)] x TM/L,
= [(BP/L,) x TM] + [(CL, /L) x LCF x TM]. (2.2)

The first term of this formula is (BP/L,) x TM. This is basic pre-
mium divided by the loss emerged for the first retro adjustment
times the retro tax multiplier. One can approximate this as

BP x TM/(SP x ELR x %Loss,), (2.3)

where

SP = Standard premium,3

ELR = Expected loss ratio

= Expected ultimate loss divided by
standard premium, and

%Loss; = Expected percentage of loss
emerged for the first adjustment.

Formula 2.3 is equivalent to (BP/SP) x TM/(ELR x %L.oss,),
which is the basic premium factor in a retro rating formula times
the tax multiplier, divided by the expected loss ratio emerged for
the first retro adjustment. The expected loss ratio for the first
retro adjustment would depend on the ultimate expected loss
ratio and the percentage of losses emerged at the first adjustment.
Typically, losses emerged as of 18 months are used to compute
the first retro adjustment.

In Formula 2.2, the term CL, /L, is the ratio of capped losses
to uncapped losses. This ratio is referred to as the loss capping
ratio. Capped losses are losses that contribute to an additional

3Manual premium adjusted for experience rating.
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premium. Any change in loss, where total loss exceeds the min-
imum and is below the maximum, will result in additional pre-
mium. Conceptually one can view the difference between the
capped loss (CL) and the uncapped loss (L) as the portion of
loss outside the boundaries of the retro maximum and minimum.
On plans that cap the losses with a per accident loss limit, the
capped loss would also exclude the losses exceeding this limit,
since they do not contribute to additional premium. The loss cap-
ping ratio usually decreases as the data becomes more mature.
This is because an increasing portion of the loss development
occurs outside of loss limitations. The loss capping ratio can be
derived by comparing the capped and the uncapped loss develop-
ment, if such data are available; often they are not. In this paper,
the loss capping ratio is derived using a loss ratio distribution.
Because the explanation of this method is somewhat detailed, it
is presented after the example of the PDLD ratio calculation, in
Section 5.

If the loss data used is already capped (i.e., L, equals CL,
for all n), then the loss capping ratio will be one. Otherwise, this
ratio will have to be estimated. The example assumes that the
loss capping ratio is 0.85 for losses developed through the first
retro adjustment. This means that 15 percent of the losses devel-
oped through the first retro adjustment are eliminated by the net
effect of the retro maximums, minimums, and per accident limi-
tations.

To show how Formula 2.2 can be used to estimate the PDLD
ratio, the example assumes the following retro rating parameters:

Basic premium factor = 0.20
Expected loss ratio = 0.70
Loss conversion factor = 1.20
Tax multiplier = 1.03

JoLoss; = 78.4%.
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These retro rating parameters may be computed as the average
of the sold retro parameters. Substituting these values into For-
mula 2.2, one gets a PDLD ratio for the first retro adjustment
of

[0.20 x 1.03/(0.70 x 78.4%)] + (0.85 x 1.20 x 1.03) = 1.426.

The PDLD ratio for the second retro adjustment period refers
to the incremental premiums developed between the first and the
second retro adjustments, divided by the incremental losses devel-
oped between these two adjustments. Typically, successive retro
adjustments occur at one year intervals. One can view the PDLD
ratio for the second retro adjustment period as the ratio of the
change in premium divided by the change in loss. Algebraically,
this equals

(P, —Py)/(L, -Ly)
— (CL, — CL,) x LCF x TM/(L, — L)
=[(CL, —CL))/(L, ~L)] xLCFx TM.  (2.4)

This example assumes an incremental loss capping ratio of 0.58
for the second retro adjustment period. Substituting this loss cap-
ping ratio and the retro rating parameters into Formula 2.4, one
gets a PDLD ratio of 0.58 x 1.20 x 1.03 = 0.717. The PDLD ra-
tios for the third and subsequent retro adjustments are calculated
in a similar manner.

The advantage of using the retro formula to estimate the
PDLD ratio is that it responds to changes in the retro rating
parameters that are sold, whereas the PDLD ratios derived from
the historical data may not be indicative of the future PDLD
ratios. If the retro rating parameters change significantly over
time, one should give more weight to the PDLD ratios derived
by formula than those derived from the historical data. A
summary of the formula PDLD ratios is shown in Exhibit 4,
Part 2.
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When possible one should retrospectively test the PDLD ra-
tios derived by formula against actual emergence in the subse-
quent retro adjustment periods to determine if any bias exists. A
possible source of bias is the use of average parameters for the
LCEF, tax multiplier, maximum, minimum, and per accident lim-
itation. One should study the appropriateness of the selections
and adjust them as necessary. Such a study could lead to better
parameter selections and more accurate premium estimates.

3. THE EMPIRICAL APPROACH TO CALCULATING PDLD RATIOS

The use of empirical data is another way to calculate the
PDLD ratios. Two types of data are needed for the empirical
approach: booked premium development and reported loss de-
velopment.* For the example presented in this paper, premium
booked by policy effective quarter by valuation quarter is dis-
played in Exhibit 6 and reported loss data is shown in Exhibit 7.
The calculation of the PDLD ratios is shown in Exhibit 4. The
PDLD ratio after the sixth retro adjustment is selected at zero,
which assumes that there are no further retro adjustments.’

Data should be segregated into homogeneous groups by size
of account and by the type of rating plan sold. When appro-
priate, other criteria should be used in grouping the data. Poli-
cies are grouped based on the calendar quarter in which they
became effective. These groups will be referred to as policy ef-
fective quarters. The first policy effective quarter of 1994 will be

4Booked premium on a retro rated policy is the premium computed using the retro rating
formula and the most recent loss valuation. Reported loss is the amount of loss that has
been reported to the insurer. It does not include future loss development for unreported
claims, for such losses are often not entered into the premium calculation.

3The NCCI and ISO retrospective rating manuals prescribe a maximum premium adjust-
ment period of 3 to 4 years. The actual maximum adjustment period varies from one
retro policy to another. A maximum premium adjustment period of six years is common
among major commerical line retro policies. However, due to increasing uncertainty of
loss costs and growing usage of cash flow financing of premiums, retro policies will
probably be written with longer premium adjustment periods in the future.
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denoted as 1994.1, the second quarter will be denoted as 1994.2,
and so on.

The first retro premium computation is usually based on losses
developed through 18 months. However, it takes time to do the
retro calculation and to record adjusted premiums. This paper
assumes that due to time lags in processing and recording, pre-
miums are recorded 3 to 9 months following the recording of
losses. Therefore, it is assumed that premiums booked through
27 months are the result of the first retro adjustment. Since
retro adjustments are usually done in annual intervals, premiums
recorded through 39 months would be the result of the second
retro adjustment, using losses evaluated at 30 months. Premi-
ums recorded through 51 months would be the result of the third
retro adjustment, using losses evaluated at 42 months, and so
on. In practice, the actual length of the retro adjustment period
and the premium booking lag may vary from one insurer to an-
other.

The PDLD ratio for the first retro adjustment equals premiums
booked through 27 months divided by losses reported through
18 months. At the first retro adjustment period, the PDLD ratio
indicated by an overall average of the historical data is 1.460
(see Exhibit 4, Part 1). However, there is an upward trend in
the responsiveness of premium to loss over the latest several
policy quarters and these PDLD ratios are higher than the his-
torical average. Such a trend could be the result of more liberal
retro rating parameters (higher maximum, minimum, or per ac-
cident limitation), but this is probably not the case here since
the PDLD ratio calculated by formula is 1.426 and it reflects
the plan parameters currently being sold. A more likely expla-
nation for the trend is an improvement in loss experience, ei-
ther due to chance or to known changes in the system such as
workers compensation reform. A larger portion of the loss is
within the boundaries of the retro maximum and the per acci-
dent limitation, resulting in more additional premium per dollar
of loss. The formula approach will not reflect a change in loss
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experience unless the formula is revised. (This revision is dis-
cussed in Section 5.) In recognition of these changing conditions,
a PDLD ratio of 1.750 was selected for the first adjustment.

The PDLD ratio for the second retro adjustment period is
the incremental premiums developed between the first and the
second retro adjustments divided by the incremental losses de-
veloped between these two adjustments. It is assumed that losses
developed through 30 months are used to calculate the premiums
for the second retro adjustment and that the resulting premiums
are booked at the 39 month valuation. The selected PDLD ratio
from historical data is 0.700, which is close to the formula ratio
of 0.717. The PDLD ratios from the two methods also compare
closely at the third adjustment.

The historical PDLD ratios may fluctuate significantly after
the first retro adjustment period. This is because the premium and
loss development on a few policies can be a large component of
the total incremental development on policy quarter data. His-
torical PDLD ratios for an individual policy quarter could even
be negative in spite of upward aggregate loss development—this
could happen when there is upward development in high loss
layers (resulting in no additional premium) and downward de-
velopment (and return premium) on layers that are still within
loss limitations. Where the historical PDLD ratios fluctuate sig-
nificantly, one should use an average of as many historical data
points as possible. In situations like this, the PDLD ratios derived
by formula may provide a better indication of the relationship
between premium and loss.

In the example, the historical and formula PDLD ratios begin
to diverge after the third retro adjustment period. Several factors
could be contributing to this. First, since the historical ratios are
lower than the formula ratios, worse than expected loss expe-
rience during the mid-1980s may have caused a larger portion
of the loss to be outside the boundaries of the retro maximum
and the per accident limitation than the formula approach would
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predict. This is the opposite situation from the one described at
the first retro adjustment period above. Second, average retro-
spective rating parameters may be changing over time. In the
case of shifting parameters over time, a single selected PDLD
ratio may not be the best estimate of development for all expo-
sure periods. As with loss development analysis, the actuary
must decide how best to develop each period to “square the
triangle.” For the fourth through sixth adjustment periods, the
PDLD ratios were selected between those indicated by the two
methods.

4. CUMULATIVE PDLD RATIOS

The ultimate goal of this method is to estimate the premium
asset, which is the sum of all future premium adjustments based
on the expected future loss emergence. As shown before, the
relationship between premium and loss can be expressed by the
PDLD ratios. However, the PDLD ratios are incremental factors.
To estimate how much premium can be expected based on all
future loss development, one needs to calculate the cumulative
PDLD ratios, or the CPDLD ratios.

A CPDLD ratio is the average of the PDLD ratios in all sub-
sequent retro adjustment periods, weighted by the percentage of
losses to emerge in each period. For instance, the CPDLD ratio at
the second retro adjustment is the average of the PDLD ratios for
the second and subsequent retro adjustment periods, weighted by
the percentage of losses emerged in each period. The CPDLD
ratio at the third adjustment is the average of the PDLD ratios
for the third and subsequent retro adjustment periods, weighted
by the percentage of losses emerged in each period. The loss
emergence pattern is shown at the bottom of Exhibit 7.

Using the loss emergence pattern derived from the loss de-
velopment data in Exhibit 7 and the selected PDLD ratios from
Exhibit 4, one can calculate the CPDLD ratios. For example, the
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first CPDLD ratio equals 1.492, which is computed as follows:

(1.750 x 78.4% + 0.700 x 9.3% + 0.550 x 4.4% + 0.450
x2.9% + 0.400 x 3.0% + 0.350 x 1.6%)

(78.4% +9.3% +4.4% + 2.9% + 3.0% + 1.6% + 0.4%)
The second CPDLD ratio is 0.556, which is computed as follows:

(0.700 x 9.3% + 0.550 x 4.4% + 0.450
x2.9% + 0.400 x 3.0% + 0.350 x 1.6%)

(9.3% +4.4% +2.9% + 3.0% + 1.6% + 0.4%)

The calculation of the remaining CPDLD ratios is shown in Ex-
hibit 3.

The CPDLD ratio tells how much premium an insurer can
expect to collect for a dollar of loss that has yet to emerge. For
instance, the first CPDLD ratio is 1.492, which means that each
dollar of loss emerged provides the insurer one dollar and 49
cents of premium. The second CPDLD ratio is 0.556, which
means that after the first retro adjustment, each additional dollar
of loss provides the insurer 56 cents of premium.

The relationship of premium development to loss develop-
ment is usually greater than unity at the first retro adjustment.
This is because the basic premium is included in the first retro
premium computation, and because only a small portion of loss
is limited by the retro maximum or per accident limitation at this
early maturity. The application of the loss conversion factor and
the tax multiplier results in more than a dollar of premium per
dollar of loss. As time goes on, however, a decreasing portion
of incremental loss development results in additional premium.
Incremental premium, equal to the loss capping ratio times LCF
and TM, will generally be less than loss and hence the CPDLD
ratios should be less than 1.0 at the later adjustments.

Having calculated the CPDLD ratios, the next step is to
multiply these ratios by the expected future loss emergence to
get the expected future premiums. Adding future premiums to
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the booked premiums gives ultimate premiums. For example,
at 12/31/94, policy effective quarters 1993.1 through 1994.4
have not yet had the first retro adjustment (they are all less
than 27 months old). The expected loss amount for these pol-
icy effective quarters, as computed in Exhibit 2, is $280,844,000
($196,767,000 from 1993, plus $84,077,000 from 1994). Since
the marginal premium per dollar of loss is $1.492, this means
$280,844,000x1.492 or $419,019,000 of future premium is
expected. Since there was no prior retro adjustment, the ex-
pected ultimate premium for these policy effective quarters is
$419,019,000.

At 12/31/94, policy quarters 1992.1 through 1992.4 have
had one retro adjustment (they are older than 27 months but
not yet 39 months old). For these policy periods, the expected
amount of loss yet to emerge is $50,747,000 (see Exhibit 2).
Exhibit 3 shows that for each dollar of loss emerged after the
first retro adjustment, the insurer can expect $0.556 of premium.
This means the insurer can expect to collect $50,747,000x0.556
or $28,216,000 in additional premium. Adding this to the
$328,778,000 of premium booked from the first retro adjust-
ment (the premium for 1992.1 through 1992.4 evaluated as of 27
months), gives an expected ultimate premium of $356,993,000.
Exhibit 1 shows the calculation of the ultimate premium for each
policy period.

The final step is to subtract premium booked as of 12/31/94
from the estimated ultimate premium to get the premium asset
as of 12/31/94. The sum of the premium assets for all policy
periods as calculated in Exhibit 1 is $43 million.

Note that the premiums booked as of 12/31/94 (Column (7)
of Exhibit 1) are close to but not equal to the premiums booked
from the prior retro adjustments (Column (5) of Exhibit 1). This
may be due to differences in the timing of retro adjustments,
minor premium adjustments, or interim premium booking that
occurs between the regularly scheduled retro adjustments.
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5. LOSS CAPPING RATIO

We now return to the subject of the loss capping ratio. The
loss capping ratio, CL/L, is the ratio of capped loss develop-
ment to uncapped loss development. This term is essential to
the calculation of the PDLD ratio, which expresses the relation-
ship between premium development and loss development on
a retro rated policy. Capped loss development includes the ef-
fect of the retro maximum and minimum, and the per accident
loss limit. It is often difficult to obtain capped loss development
data, especially as it pertains to losses eliminated by the retro
maximum and minimum. Hence, it may be necessary to use a
Table MO approach to estimate the impact of the retro plan max-
imum and minimum on loss development. If a per accident limit
is purchased, the treatment of the losses eliminated by the limit
is similar to that for losses eliminated by retro maximum and
minimum.

The loss capping ratio can be solved for using the relationship
CLR = LR(1 — x —LER),
where
x = Table M net insurance charge
= Table M charge at max — Table M savings at min,

LER = Percent of losses eliminated due to
the per accident limitation,

CLR = capped loss ratio
= capped loss divided by standard premium, and
LR = uncapped loss ratio
= uncapped loss divided by standard premium.
6Also called the Table of Insurance Charges. Table M is used to calculate the insurance

charge associated with a retro plan’s maximum and minimum. Gillam and Snader [3]
give a detailed description of this table.
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The loss capping ratio is then:
CLR/LR = (1 — x —LER). (5.1)

To calculate the loss capping ratio, one needs the net insurance
charge at each retro adjustment period. The insurance charge is
typically determined from the values of the retro rating parame-
ters sold under the plan and the presumed loss ratio distribution
underlying Table M. However, the percentage of losses actually
affected by the retro maximum or minimum will differ from
expected due to the random nature of insurance losses and the
fact that losses are not at their ultimate valuation. Therefore, the
charge and savings computed at each retro adjustment period
should be a function of the actual loss ratio as opposed to the
expected ultimate loss ratio under the plan.

If it is assumed that the loss ratio probability distribution func-
tion has the same shape throughout all development stages, then
at each retro adjustment one may enter Table M by defining two
entry ratios:

Entry ratio at the max = (loss ratio at max/actual loss ratio), and
Entry ratio at the min = (loss ratio at min/actual loss ratio).

Loss ratios at the retro maximum and minimum should be
estimated from the sold retro rating parameters. The loss ratio
at maximum is the standard premium loss ratio at which the net
retro premium reaches the maximum premium; for this example,
we assume it is 1.200. Similarly, the loss ratio at minimum is
the standard premium loss ratio at which the net retro premium
reaches the minimum premium; for this example, we assume it
is 0.100.

The actual loss ratio may be computed by dividing the actual
loss at each retro adjustment period by the standard premium.
Alternatively, it can be estimated as the expected loss ratio (ex-
pected ultimate loss divided by standard premium) times the ex-
pected percentage of losses emerged at each retro adjustment.
For instance, if the expected loss ratio is 0.700 and 78.4% of
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losses emerge by the first retro adjustment, one can estimate the
actual loss ratio at the first retro adjustment to be 0.700 x 78.4%,
or 0.549.

If actual loss experience differs from the expected experience
underlying Table M, one should multiply the estimate of the ac-
tual loss ratio by a factor representing the relationship between
actual and expected losses. For example, if the original expected
loss ratio was 0.700 but actual loss experience produces an aver-
age loss ratio of 0.800, multiply 0.549 by a factor of 0.800/0.700.
Such an adjustment factor is needed to calculate the correct entry
ratios for Table M.

The two entry ratios for the first retro adjustment can be com-
puted as:

Entry ratio at the max = (1.200/0.549) = 2.19, and
Entry ratio at the min = (0.100/0.549) = 0.18.

Table M also requires one to estimate the average size of the
accounts insured by the retro rated policies. For this example, the
average size is assumed to be $750,000 in standard premium.
This may be estimated from the sold policy information. The
use of the average policy size is another potential source of bias
between the PDLD ratios calculated using the formula method
and the PDLD ratios that actually emerge. One way to reduce
this bias is by grouping the data according to policy size. The net
insurance charge for a $750,000 account at 2.19 and 0.18 entry
ratios is calculated to be 0.109. This is shown in Exhibit 5.

In the event that a per accident loss limit is sold, losses elim-
inated by such limit divided by total losses should also be con-
sidered in the calculation of the loss capping ratio. Furthermore,
the Table M insurance charge should be adjusted to reflect the
per accident loss limit. One method of making such an adjust-
ment is presented by Robbin [4]. In this example we assume
that 4.2% of losses are eliminated by the per accident limitation
as of the first retro adjustment. Thus, the loss capping ratio at



ESTIMATING THE PREMIUM ASSET 627

the first retro adjustment is one minus 0.109 (the net insurance
charge) minus 0.042 (the per-accident loss elimination ratio), or
85%. Loss capping ratios for the second and subsequent retro
adjustment periods are calculated in Exhibit 5.

By using Table M to calculate the loss capping ratios, one
major assumption is that the loss ratio probability distribution
function underlying Table M is appropriate for all retro adjust-
ment periods. This may not be true. The procedure can be re-
fined by using a loss ratio distribution that is more appropriate
for each retro adjustment period. Such distributions may be cal-
culated from empirical data at the proper evaluation dates, and
be used to replace or modify the Table M distribution, depending
on the credibility of the empirical data.

Thus far the loss capping ratios calculated are those devel-
oped as of each retro adjustment. Since the PDLD ratios are
incremental, one needs to calculate the incremental loss capping
ratios, using the loss capping ratios developed through each retro
adjustment. This is done by algebraic manipulation. For example,
the incremental loss capping ratio for the second retro adjustment
period is [(CL, —CL,)/(L, —L,)] which may be stated as

[(CL,/L,) x (ELR x %Loss,) — (CL,/L;) x (ELR x %Loss,)]
[(ELR x %Loss,) — (ELR x %Loss,)] '

(5.2)

Note L, is the amount of losses emerged as of the nth retro
adjustment, and CL,/L, is the loss capping ratio developed as
of the nth retro adjustment. The ELR is the expected loss ratio,
and %Loss, is the expected percentage of losses emerged as of
the nth retro adjustment. The incremental loss capping ratios are
calculated in Exhibit 5.

6. FURTHER ISSUES

The method described in this paper can be used to calculate
the premium asset for all types of loss-sensitive rating plans,
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as long as the rating formula reflects what is being sold to the
insured. Further issues to think about are:

1. The definition of loss may include allocated loss adjust-
ment expense (ALAE). Frequently, retro rated policies
are written with ALAE included in the definition of loss.
This allows the insurer to pass on to the insured not only
losses, but attorney expenses as well. The loss data used
in computing the PDLD ratios should be consistent with
that used in the rating plan.

2. Changes in the mix of business may change the PDLD
ratio. Changes in the mix of business by state, industry
group, or even geographical region can alter the aver-
age rating parameters sold and the underlying claim fre-
quency and claim severity. This will in turn affect how
sensitive the premium is to loss.

3. Collectibility of premium should be considered. When
the premium asset is secured, there is little question as to
its collectibility. If a portion of the premium asset is not
secured, then a provision should be made to anticipate
bad debt.
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