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Overview

T he development (or lag) method is the
preferred method among health insurance
actuaries for making estimates of the unpaid

claim liability (UCL) for medical benefit plans and
other “short-term” health insurance plans. The start-
ing point for the lag method is usually a single claim
lag report, one that distributes the claims paid during
an experience period on the basis of both the incurred
date and the paid date of the claim. The standard
output of the development method is in an estimate,
or several estimates of the UCL, usually without a
distribution of the UCL into its component parts: the
liability for claims reported but not paid (RBNP) and
the liability for claims incurred but not reported
(IBNR).

This article illustrates a variation of the develop-
ment method that utilizes additional claim lag reports,
ones which distribute reported claims on the basis of
incurred date and reported date and that incorporates
an estimate of the RBNP as a key step toward evaluat-
ing the total UCL. The article also discusses
information that is often available for purposes of esti-
mating the RBNP and concludes with an opinion
concerning appropriate disclosure and actuarial stan-
dards of practice with regard to the estimation of the
UCL.

Tradition of Using Paid 
Claim Data
The actuarial literature includes numerous papers
describing variations of the development method.
The earliest SOA publication on the development
method appears to date from the mid-1960s. Several
informative articles and SOA meeting transcripts
focusing on the development method were
published by the Society in 1985 through 1990.
During the 1990s the Casualty Actuarial Society
continued to publish articles on the development
method that incorporated credibility calculations and
statistical concepts into the estimation process.

In all of the published SOA sources that I
reviewed, the development method clearly refers to a
method relying on a single claim lag report which
distributes claims paid in an experience period on
the basis of date incurred and date paid, usually
month incurred and month paid. That observation is
consistent with discussions that I have had over the
years with colleagues, with the current SOA study
note on health reserves and with the definition of the
development method that was included in the first
two editions of Actuarial Standard of Practice No. 5:

…methods under which historical claim data,
such as the number and amount of claims for the
subject line of business, are recorded by period
incurred and period paid, and this development
pattern is used to estimate the future develop-
ment of existing claims as of the valuation date.

The current version of ASOP No. 5, thanks to the
comments of an actuary who reviewed the exposure
draft of this standard, makes it clear that the develop-
ment method may be based on reported claims as well
as paid claims. The standard goes on to say that when
applying the development method:

[t]he actuary should consider processing fluctua-
tions due to seasonality, claims processing
practices, inflation, or significant changes in
medical practices.

ASOP No. 5 does not offer any suggestions as to
how one should “consider” those fluctuations.

What’s Normal vs. 
What’s Perfect
Practicing health care actuaries know that there are
many factors influencing the utility of a paid claim lag
report. Many of these factors are enumerated in all
three editions of ASOP No. 5 and in the actuarial liter-
ature. The health care actuary who attempts to
employ the development method by starting with a
claim lag report based on incurred dates and paid
dates often poses questions that begin with:

“What would this lag report have looked like, 
if…”

and end with a description of some type of disruption
that has occurred in the “normal” processing of
claims. For example, the disruptions may involve
employee turnover in the claims department, prob-
lems in the mail room or, perhaps the most traumatic
of all disruptive forces, computer system-related prob-
lems.

In many cases, a better question for the actuary to
ask is:

“What would this lag report have looked like if 
all the valid claims were paid the same day they 
were received?”

That question can be answered, at least approxi-
mately, without trying to decide what the “normal”
payments might have been. The answer is that the
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claim lag report would resemble the sum of two claim
lag reports, each based on incurred dates and reported
dates:

Claims paid in the experience period.

Claims reported that remain unpaid as of the 
end of the experience period (i.e. RBNP claims).

The challenge, of course, would be to estimate
both the size of the RBNP (or “claims inventory” or
“claims backlog”) and its distribution by incurred
date. Fortunately it is a challenge that can be met for
many claims processing operations.

Since this enhanced development method uses
three dates, I refer to it as the “3D method.”

The 3D Method: An Example
This numerical example, comparing the 3D method
with the traditional 2D method, is based on informa-
tion for the commercial group business of an HMO that
had experienced considerable growth over a short
period of time and was having difficulty in paying
claims in a timely manner. I have condensed the origi-
nal claims information into 12 months, rather than the
24 months that were available.

Table 1 on page 10 is the traditional claim lag
report that distributes, on the basis of month incurred
and month paid, the $97.5 million of claims paid in
the 12-month experience period ending 10/31/2001,
while Table 2 on page 10 distributes the same claims
on the basis of month incurred and month reported.
Table 3 on page 11 distributes the estimated $11.1

million of claims RBNP as of 10/31/2001 on the basis
of month incurred and month reported. Methods for
estimating these claims are discussed in a separate
section of this article. For example, when submitted
charge information is available, estimates of claim-to-
charge ratios may be used to estimate the company’s
liability for those claims.

Reported But Not Paid Claims
The first fruits of the 3D method are shown in column
9 of Table 4 on page 11: an estimate of the RBNP at the
beginning of the experience period and at the end of
each month in the experience period. The numbers
required for these estimates are derived from Tables 1,
2 and 3 by summing the appropriate rows of those
tables and inserting them in columns 2, 3 and 7,
respectively, of Table 4. After converting the monthly
totals to a cumulative basis (columns 4, 5 and 8), the
RBNP at the end of each month is simply the differ-
ence between what has been reported (columns 5 and
8) and what has been paid (column 4).

At this point, the actuary using the 3D method
should compare the estimated RBNP shown in
column 9 with end-of-month claims inventory infor-
mation that was available during the experience
period. For example, if end-of-month counts of claims
or claim submission forms are available, do the
implied average claim sizes or average claims per
claim form make sense? If end-of-month submitted
charges are available, do the implied paid-to-billed
charges make sense?

(continued on page 10)

Incurred Claims: 3D Method

Distribution of Incurred Claims by Month

� IBNR � RBNP � Paid 
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Unpaid Claim Liability Estimates: 3D vs. 2D
Table 5 on page 13 consists of all relevant reported
claims and is the sum of Tables 2 and 3. This is the
claim lag report that is used to estimate claims
incurred through 10/31/2001. Table 6 on page 13 is
derived from Table 5 by converting the claims
incurred each month to a cumulative and “reporting
duration” or “lag month” basis. For purposes of calcu-
lating completion factors, let CR(i, d) = claims
incurred in month i that were reported through
reporting duration d, with i = 1 through 12 (11/2000
through 10/2001) and d = 0 through 11.

Table 6A on page 15 includes only claims paid in
the experience period and is the incurred date-paid
date version of Table 6. It is derived from Table 1. Let
CP(i,d) = claims incurred in month i that were paid
through “paid duration” d, with i and d as previously
defined.

At this point, the actuary should apply his favorite
method for calculating completion percentages, keep-
ing in mind that the percentages used with the 3D
method represent the percentage of claims incurred
that have been reported through a given reporting dura-
tion. I chose to use the “chain-ladder” method and
have included the details in Table 7 on page 15, with
reported completion factors calculated in the left half of
the table and paid completion factors calculated in the
right half. For example, the reported completion ratio
for duration 10 is CR(1,10)/CR(1,11), the completion
ratio for duration 9 is [CR(1,9)+CR(2,9)]/[CR(1,10)+

CR(2,10)], etc. The completion factors for duration 11
and higher are assumed to be 1.000, while the comple-
tion factor for duration n < 11 is the product of the
completion ratio for duration n times the completion
factor for duration n+1 (for n>=0). The paid completion
ratios and factors are calculated in a similar way from
the various CP(i,d)’s.

Table 8 on page 16 continues the calculation by
dividing the appropriate completion factors devel-
oped in Table 7 into the appropriate cumulative
claims. Note that for comparison purposes, two esti-
mates are obtained, with Estimate 1 based on the 3D
method and Estimate 2 based on the 2D method.
Performing the usual arithmetic results in two esti-
mates of the UCL and two estimates of monthly
claims incurred PMPM.

At this point in the estimation process most
actuaries will adjust the estimated incurred claims
for “reasonableness” or some other criteria, such as
completion percentages that seem too low or too
volatile to be useful, especially if the implied claims
PMPM for “recent” months do not meet hopes or
expectations. In this case, the estimated claims for
October would probably be adjusted by most actuar-
ies on the basis of low completion percentages, low
claims PMPM (3D method) or high claims PMPM
(2D method). The results for August and September
also look suspect and appear too high or too low,
depending on the method. On the other hand, with
reported claim completion percentages in excess of
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Incurred Claims: Traditional Method

Distribution of Incurred Claims by Month
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80 percent, the incurred claim estimates obtained
from the 3D method should probably be assigned a
high credibility.

It is worth noting that reported completion
factors are not only higher than paid completion
factors, they appear to have a lower variability, at least
with respect to a single estimate of the RBNP. In
essence, the variability in paid completion percent-
ages caused by variations in the rate of claim payment
has been replaced with the variation in estimates of
the RBNP claims. In order to test the variability of the
reported completion percentages, it is necessary to
calculate them using alternate assumptions concern-
ing the RBNP claims.

Hindsight Analyses
As with the 2D method, judgment must also be used
with the 3D method, but in this case, judgment can be
applied separately to both the RBNP estimate and the
IBNR estimate. The reasonableness of the RBNP esti-
mates were discussed when Table 4 was presented. The
RBNP estimates can be subjected to additional scrutiny
along with the IBNR and claims PMPM estimates.
Tables 9, 10 and 11 are a three-part report package that
provides hindsight estimates of the total UCL (for each
available end-of-month valuation date), the split of the
UCL into RBNP and IBNR parts, and a split of the IBNR
into claims “run out” and a residual IBNR as of
10/31/2001.

Obtaining Table 9 on page 16 is a straightforward
application of previously developed information. The

function of Table 10 is to obtain information about
claims that were unreported at some point during the
experience period but were reported by 10/31/2001.
It is calculated along the same lines as Table 4.

First, take the sums of rows and columns from
Tables 2 and 3 and insert in columns 2, 3 and 7 of
Table 10 on page 17. Then, convert the monthly
information to cumulative information to create
columns 4, 5 and 8. Finally, subtract what has been
reported through 10/31/2001 from what was
reported through the valuation date to obtain what
was reported through 10/31/2001 but was unre-
ported as of the valuation date. The two IBNR
columns (6 and 10) are transferred to Table 11.

Exposure information is included in Table 11 on
page 17 to help estimate the impact of the change in
enrollment on the IBNR. As is the case with the 2D
method, the focus should be on recent months. The
IBNR is a function of the level of incurred claims and

the time lag between the incurred date and the
reported date and is independent of variations in
claim processing time. The time lag between incurred
date and reported date can be analyzed to produce
weights for the monthly enrollment prior to the valua-
tion date. For purposes of the example, I created an
exposure unit equal to the weighted average of the
enrollment for the valuation month (weight = 4/7),
the previous month (2/7) and the month before that
(1/7). The analysis suggests that perhaps the IBNR as
of 8/31/2001 is a little high while the IBNR as of
10/31/2001 may be a little low. Although we already
suspected this was the case, the analysis suggests that
we should check the portion of our estimated RBNP
as of 10/31/2001 for claims that were incurred in
August 2001 but were reported after that date.

Estimating the RBNP Claims
A key step in applying the 3D development method is
to estimate the RBNP as of the end of the experience
period, 10/31/2001 in the example. It is necessary to
estimate both the dollar value of claims and the distri-
bution of those dollars by their incurred dates. For
statutory reporting purposes, insurance companies
have always been required to perform an “aging analy-
sis” that estimates the RBNP at the end of the financial
reporting period and distributes the estimate on the
basis of dates that the claims were reported to the
company. There are a variety of techniques that can be
used to obtain the required distribution by incurred
date, depending on the available information.

The Electronic Backlog
For many companies, a combination of electronic claim
submissions and scanning of manually submitted claim
forms results in an RBNP database that includes
submitted charges, date of service, date reported and
type of claim (e.g. institutional vs. non-institutional).
The appropriately quantified RBNP can be obtained by
estimating a set of claim-to-charge ratios that vary by
month incurred, type of service and any other promis-
ing variable (e.g. month reported). The claim-to-charge
ratios are obviously influenced by applicable provider
contracting arrangements and may also be influenced
by more subtle factors. These factors include, for exam-
ple, practices regarding the reporting of encounter data
on capitated services, an increase in duplicate claims
due to delays in making timely payments, changes in
provider filing practices or changes in claim payment
practices.

In any event, the estimated claim-to-charge ratios
should be supported by a historical analysis of all
claims submitted and eventually adjudicated. As is
always the case, the actuary must apply judgment in
using historical studies.

The Paper Backlog
Part of the claim backlog may be in a “pre-
processed” state and not as quantified as the

...insurance companies have always been
required to perform an “aging analysis” that
estimates the RBNP at the end of the financial
reporting period...

ESTIMATING INCURRED HEALTH CLAIMS... | FROM PAGE 13
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electronic backlog. For example, there may be a
delay between receipt of a claim form in the mail
room and the scanning of the claim form into a
nicely quantified record. Fortunately, the 
pre-processed portion of the total claims inventory
is often only a relatively small portion of the total
inventory.

It is possible that only a claim form count (by
type of claim form) may be available for such claims.
These pre-processed claims can be distributed by
incurred date on an estimated basis by using an
assumed distribution of incurred dates based on an
appropriate study of the available claims history. The
distributed claim counts can be converted to submit-
ted charges or estimated claims by making
assumptions about charges per claim and claim-to-
billed ratios.

Almost Fully Adjudicated Claims
Part of the claim backlog may consist of claims for
which a claim amount has been estimated or accu-
rately determined. If, for example, claims are paid
only once a week, there may be a substantial number
of claims in which the insurance company’s liability is
known. For these claims it makes sense to use the esti-
mated or actual claims amount to determine the value
of the RBNP claims.

Denied Claims
Claims that have been denied are technically not part
of the RBNP. However, in some situations it is a good
idea to review the denied claims as well as the paid
and RBNP claims. For example, if historically 10
percent of all claims submitted have been denied, but
in recent months the denial rate has increased to 30
percent, then questions should be asked regarding
this change. It is possible, for purposes of estimating
the UCL, that the actuary should assume a certain
percentage of the denials will be overturned.

Conclusion
To properly estimate the RBNP claims of an insurance
company, the actuary must become very familiar with
many aspects of the company’s claims administration
practices, the claims system itself, available claims
history and any claim inventory data.

For the HMO that generated the data used in the
example, there was no backlog information prior to
10/31/2001 and time did not allow for the creation of
historical studies to estimate claim-to-charge ratios.
Fortunately, the bulk of the inventory as of that date
was an electronic backlog, including a substantial
number of almost fully adjudicated claims, as
described above. I tested various claim-to-charge
ratios before settling on a set of ratios for different
parts of the backlog (e.g., electronically submitted
claims vs. manually submitted claims) that seemed
reasonable.

[With the benefit of 10 months of additional hindsight,
the incurred claims for the nine months ending
7/31/01 proved to be 1.8 percent lower and 2.3
percent higher than the estimates obtained using the
3D and 2D methods, respectively. The incurred claims
for August 2001 proved to be one percent lower than
the estimate obtained using the 3D method and more
than five percent lower than the estimate obtained
using the 2D method.

Actuarial Education, Standards
of Practice and Disclosure
To my knowledge, neither the 3D method nor meth-
ods for quantifying the claims backlog has been part
of the SOA examination syllabus. Fortunately for my
own education, my early employment experience was
with a company that always calculated its UCL by
separately estimating the IBNR and the RBNP. In
those days when estimating the UCL was largely a
manual calculation done on very large sheets of paper,
we did not use the 3D method as outlined here and
the only available measure of the claim backlog was
an item count, but at least it was always clear how we
“considered” claims “processing fluctuations,” as
required by ASOP No. 5.

According to our Society’s motto, scientists are
supposed to use facts and demonstrations, not appear-
ances and impressions. In my opinion, practitioners of
the 2D method must often supplement science with
appearances, impressions and “judgment” that are not
supported by a quantification of backlog fluctuations.
Worrying about is not the same as considering the impact
of backlog fluctuations.

The ability to properly quantify the claims back-
log and use that information to estimate the UCL is an
achievable skill, the acquisition of which is too impor-
tant to be left to chance. Appropriate material should
be included in the examination syllabus.

ASOP #41, Actuarial Communications, requires
that an actuarial report include any actuarial findings
and also “identify the data, assumptions and methods used
by the actuary with sufficient clarity that another actuary
qualified in the same practice area could make an objective
appraisal of the reasonableness of the actuary’s work.” I
believe that since ASOP #5 requires consideration of
backlog fluctuations, the actuarial report should
describe how the backlog fluctuations were considered
in establishing the UCL. If information pertaining to
backlog fluctuations is not available or not reliable,
then the actuary should also disclose that fact in the
actuarial report.

I look forward to participating in any discussion
that this article may generate. �
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