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Abstract

This paper evaluates reserving trends in the health insurance industry. Our analysis used
2016 to 2019 data from Annual Health Statements and includes 1,749 distinct health companies
and subsidiaries in Medical, Medicare, Medicaid, and the Total of lines of business. We created
and examined various distributions that describe the accuracy and conservativeness of the
industry. Also, we analyzed how past reserving trends relate to future trends and identified
various attributes that are correlated with reserve estimates. Lastly, using our analysis and 2016
to 2018 data, we created a model to forecast future reserve adequacy. We tested the model by

predicting 2019 reserve accuracy and comparing it to the actual 2019 data.
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1.0 Introduction

Health insurers make promises to policyholders to pay for future health costs in exchange
for a monthly premium. In order to pay off these liabilities, they must hold cash aside for the sole
purpose of paying claims, as opposed to investing back into the company or the market. The
money that insurance companies set aside to pay claims is known as a reserve. The claims
department is responsible for setting reserves for each individual claim, actuaries are responsible
for forecasting the reserves, and the CFO makes the final decision about setting the reserve.

When insurers predict and set reserves, they must consider two different types of
uncertainty. Incurred but not reported (IBNR) are the costs that have already happened but have
not been reported to the insurance company yet. Incurred but not enough reported (IBNER) are
claims the insurer already knows about but has yet to pay in full. Health insurance operates on a
fast timeline compared to other insurances, so most claims are fully paid within a few months, as
opposed to the years it can sometimes take property and casualty or other insurers to fully pay
out their claims.

A reserve is considered “conservative” when the estimated amount exceeds the ultimate
claims. An “aggressive” reserve is lower than the ultimate claims. Our project sponsor Milliman
would like to gauge how accurate and how conservative the health insurance industry is with
their reserving estimates. Additionally, they would like us to identify factors that are correlated
with future reserve estimates to help Milliman forecast how accurate and conservative their
current and future clients’ reserve estimates may be in the future. Milliman can also use our
report to identify potential clients who are currently reserving extremely aggressively or

conservatively.



2.0 Background

2.1 Regulation Around Reserves

In order to ensure that insurance companies can adequately pay their policyholders, each
state has insurance regulators. State regulators not only ensure insurers have adequate solvency,
but they also ensure that insurers are not maneuvering around insurance laws with their reserve
practices. Reserves should be slightly conservative, so health insurers can pay their policyholders
in the event that claims were higher than expected. Reserves also play a role in in how health
insurers declare profit, and therefore affect the amount of federal income taxes paid.

Actuaries estimate the losses and then provide a suggestion for the reserve size. The CFO
then takes the suggestion into consideration. However, ultimately the CFO sets the reserve. If the
final reserve greatly differs from than the actuary’s suggestion, an actuary at the company must
submit a report to state regulators explaining why they do not think the reserve number is
correct. The actuaries in these roles are extremely difficult to fire to ensure that they can give
their honest actuarial opinion to the state.

State regulators also want to ensure that health insurers are prepared for a year with
unprecedentedly high claims. They require insurance companies to hold capital outside of their
reserves. This requirement is known as risked based capital (RBC). Reserves are a large factor in
calculating RBC levels, and a larger reserve estimate equates to more required capital. Insurers
that fail to hold enough capital are subject to extra regulatory scrutiny, and in extreme cases,
regulators can take over the insurance company until the capital levels are satisfactory. These
rules apply when the insurer holds less capital than 200% of the calculated RBC amount.
Insurers with an RBC ratio over 200% do not face any additional regulations. An overview of the

regulations is provided in Table 1.



Table 1: Risk Based Capital Regulations (Odmirok, 282)

Adjusted Capital . .
Action Level as a % of ACL A]c)tzoglgz;lse:ite éﬁ:;ona:)ly
Benchmark P pany
Insurance
Mandat trol commissioner will
anda:ory contro Below 70% take over or None initially
level ..
liquidate the
company
Insurance
. o commissioner is .
Authorized control 70-100% authorized to take None initially
over the company
Commissioner can
take discretionary Must submit a plan
Regulatory action 100-150% regulatory action, tap
. o of action
like restricting new
business.
Ty st 150-200% Moo Itilly || sttt gl
of action
- Over 200% None None

2.2 Consequences of Overly Aggressive and Overly Conservative Reserves

Companies with overly aggressive reserves risk not being able to pay their claims or they
face additional scrutiny and regulation from the state. Health insurers want to avoid state
regulators taking over operations, because regulators do not care about the company’s profit, and

instead, only care that the company can pay their claims.

On the other hand, companies that reserve too conservatively are missing out on
profitable opportunities. Reserves cannot be invested back into the company, whereas other
capital can. The median return on equity from the insurers we analyzed was 9%. A company
with this return on equity that was too conservative in their reserving estimates by $1 million,

would effectively miss out on $90,000 of profit.



3.0 Methodology

Our goal of this project was to evaluate the reserving patterns in the health insurance
industry and identify factors to help predict an individual subsidiary’s reserve adequacy in the
future. This section will discuss the methods we utilized. We applied the same steps to the

Medicaid, Medicare, Medical, and Total lines of business.

3.1 Data

The data we worked with is based on information found in the Health Annual Statement.
Each insurer is required to submit this report to their respective state. We relied on summarized
data from Milliman; for 1749 subsidiaries from 2016 to 2019. These subsidiaries are the
individual entities insurers file their statement under. We used the data fields in the reports for

our analysis (Table 2).

Table 2: Fields Pulled from Annual Health Statements

Data Field Location in Health Annual Statement

Claims Incurred in Prior Years (Claims Paid .. .
) Underwriting and Investment, section 2b
and Unpaid)
Estimated Reserve and Claim Liability
December 31 of Prior Years (Estimated Underwriting and Investment, section 2b
Reserves)
Total Adjusted Capital Five-Year Historical Data
Authorized Control Levels Five-Year Historical Data
Net Income Five-Year Historical Data
Revenue Five-Year Historical Data
Stock Ticker Five-Year Historical Data

We worked with data on the subsidiary level, as opposed to the parent organization level
and only used subsidiaries that fit certain criteria. For all our analysis, we removed subsidiaries

with negative actual reserves or negative reserve estimates. These values oftentimes resulted in



extremely aggressive-looking reserving outliers and are not necessarily indicative of the
reserving trends as a whole. We also removed $0 and NA value reserves for similar reasons.
Additionally, in our Risk Based Capital Analysis, we excluded subsidiaries holding capital over
10,000% of their authorized control level and also negative RBC amounts, to prevent huge
outliers.

In order to keep track of the subsidiaries we included for each line of business, we
checked each of the 1749 unique subsidiaries for each criterion and created a list of subsidiaries

that fit all the criteria to include. We also created a list of excluded subsidiaries.

3.2 Difference between Claims Paid and Unpaid and Estimated Reserve
Our analysis focused on reserve estimate inaccuracy. We calculated the inaccuracy for
each subsidiary using the following actual to expected equations (“Claims Paid and Unpaid”

are the “actual” reserves):

Equation 1: Reserve Inaccuracy Equations

By percent = (Estimated Reserve $
— Claims Paid and Unpaid $)/ Claims Paid and Unpaid $

By Dollar = Estimated Reserve $ - Claims Paid and Unpaid $

Using these two equations, a negative value indicates that the estimate was aggressive
whereas a positive value indicates that the estimate was conservative. Therefore, 0% indicates

that the estimated reserve covered the claims exactly; however, no reserve estimate is exact.

Throughout our analysis, we also examined the data through two lenses. First, we
analyzed data by number of subsidiaries. This allowed us to observe how likely a subsidiary is to

have a certain characteristic, such as a conservative reserve estimate. Additionally, we looked at



the data weighed by actual reserve dollars; we could gain insight on the industry as a whole

without small reserve estimates holding too much weight compared to large reserve estimates.

3.3 Creating Distributions

In order to get a full perspective on the industry’s reserving estimate habits, we created
three different types of empirical distributions. We applied each distribution to each year of
analysis; we also created a distribution with all the 2016 to 2019 data. The first distribution
showcased reserve inaccuracy by percent across the industry. We created 22 different groupings
based on accuracy and conservativeness, and we counted the number of subsidiaries in each
grouping. We did not have any data in the >100% aggressive bracket, as that would indicate that
either the reserve estimate was negative or the claims paid and unpaid was negative, data we

excluded.

Table 3: Distribution by Percent Groupings- 22 Groupings

Too Aggressive Too Conservative

<-100% 0 to 10%
-100 to -90% 10 to 20%
-90 to -80% 20 to 30%
-80 to -70% 30 to 40%
-70 to -60% 40 to 50%
-60 to -50% 50 to 60%
-50 to -40% 60 to 70%
-40 to -30% 70 to 80%
-30 to -20% 80 to 90%
-20 to -10% 90 to 100%
-10 to 0% > 100%

Using these same groupings, we also created a distribution weighted by claims dollars.

We calculated each subsidiary’s percentage of the line of business’ total claims using Equation 2.



Equation 2. Subsidiary's Claims Weighted by Line of Business

= Subsidiary’s Claims Paid and Unpaid $
/ Line of Business’ Total Claims Paid and Unpaid $

We added the subsidiaries’ weighted percentages by grouping to calculate the percentage
of total claims in each reserve inaccuracy grouping.

Our third distribution displayed the reserve inaccuracy by dollars. We created 26
groupings by $2.5 million increments and counted the number of subsidiaries in each dollar

grouping.

Table 4: Distribution by Dollar Groupings- 26 Groupings

Too Aggressive ($ millions) Too Conservative ($ millions)
<-30 0to2.5
-30 to -27.5 25t05
-27.5 to -25 5t07.5
-25 to -22.5 7.5t0 10
-22.5 to -20 10 to 12.5
-20 to -17.5 12.5to0 15
-17.5to -15 15t0 17.5
-15t0-12.5 17.5 to 20
-12.5to -10 20 to 22.5
-10 to -7.5 22.5t025
-7.5t0 -5 251027.5
-5t0-2.5 27.5to 30
-2.5t00 > 30

Additionally, we calculated the standard deviation of each distribution.

3.4 Future Reserve Adequacy Based on Past Reserving Patterns
Our goal of the transition analysis was to find trends in how subsidiaries reserve over
time based on how they reserved in the past. We evaluated how past reserve accuracy and

conservativeness correlated to future reserve accuracy and conservativeness. Also, we considered



how past reserve estimate variance and volatility correlated to different likelihoods for future

reserve volatility.

3.4.1 Likelihood of Being in a Reserve Inaccuracy Range
To begin our transition analysis, we split the reserve accuracy percentages into 6

groupings (Table 5) and assigned each subsidiary a grouping for each year it had data.

Table 5: Accuracy and Conservativeness Groupings

Reserve Accuracy percentage Accuracy and Conservativeness Grouping

Less than -50% -3, extremely aggressive
-50% to -15% -2, moderately aggressive
-15%-0% -1, slightly aggressive
0%-15% 1, slightly conservative
15%-50% 2, moderately conservative
50%-100% 3, extremely conservative

We compared subsidiaries’ groupings in 2016 versus 2017, 2017 versus 2018 and 2018
versus 2019. Using this data, we calculated the probabilities of a subsidiary, given their grouping
one year, falling into one of the six groupings the next year. We presented the aggregate of 2016
to 2019 data in transition matrices. Table 6 illustrates the basic concept of our transition
matrices. In this fabricated matrix, we show a likelihood of previously conservative and
previously aggressive reserving subsidiaries (rows) reserving aggressively or conservatively the
next year (columns). If these numbers were our real data, we would conclude that 90% of

previously conservative reserves remained conservative and 10% became aggressive.

10



Table 6. Example Transition Matrix

Conservative Aggressive

LUBIVE R Conservative 90% 10%
Year’s
[ETnre  Aggressive 60% 40%

We created two transition matrices per line of business. One matrix calculated the
probabilities for each grouping by counting subsidiaries and the other by summing claims. In our
results chapter, we presented the information in the transition matrices as bubble graphs. The size
of the bubble correlated to percent associated with each grouping. In addition to the transition
matrices, we also made transition distributions. Using methodology similar to our distribution by
percent, we made 12 distributions for each line of business, six counting subsidiaries for each of
the transition groupings and the other six summing claims. Like the matrices, the distributions
aggregate 2016 to 2019 data.

We also tracked how subsidiaries in 2016 reserved over the next 3 years. First, we split
the subsidiaries by their 2016 reserve groupings. Next, we counted how many subsidiaries in
each 2016 reserve grouping were conservative 0/3, 1/3, 2/3, and 3/3 of the next 3 years.
Afterwards, we defined “accurate” as within a 15% margin of error, and “inaccurate” as greater
than 50% inaccurate. We conducted a similar analysis focusing on how many subsidiaries were
“accurate” and “inaccurate” for 0/3, 1/3, 2/3, and 3/3 years. We repeated both 3-year analyses

summing claims instead of counting subsidiaries.

3.4.2 Likelihood of Changing Reserve Grouping
We also evaluated whether subsidiaries switching from conservative to aggressive
reserving from year to year indicates that they would be more likely to switch in the future. We

split the subsidiaries into groupings based on whether they had switched conservativeness 0, 1 or

11



2 times from 2016 to 2018. Next, we calculated the probability of each group switching
conservativeness in 2019 given the number of times they switched from 2016 to 2018. We
repeated this analysis, focusing on accuracy instead of conservativeness (“accuracy” defined as
within a 15% margin of error and “inaccuracy” defined as over 15% inaccurate). Finally, we
performed this analysis given the number of times a subsidiary switched both accuracy and

conservativeness.

3.4.3 Variance of Reserve Inaccuracy

Lastly, we evaluated whether the relative variance of each subsidiary was related with
their reserving tendencies. To start, we calculated the standard deviation of the percent
inaccuracy of each transition grouping (-3, -2, -1,1,2 and 3) from 2016 to 2018 and the standard
deviation of percent inaccuracy of each subsidiary from 2016 to 2018. We used these two

standard deviations to create a ratio using the following equation:

Equation 3: Standard Deviation Ratio

= (Subsidiary’s Standard Deviation)/ (Subsidiary’s 2018 Grouping’s Standard
Deviation)

Next, we split the subsidiaries into nine groups based on their standard deviation ratios
from 0 to 3.5 in increments of 0.5, with an additional grouping for standard deviations greater
than 3.5. For each grouping, we calculated the probability that aggressive reserves would remain
in the same transition group in 2019 that they were in for 2018 and the probability that
conservative reserves would remain in the same transition group in 2019. Additionally, we

calculated the probability that 2018 aggressive reserves in each standard deviation grouping

12



would remain aggressive in 2019 and the probability that 2018 conservative reserves in each

stand deviation grouping would remain conservative in 2019.

3.5 Analysis by Attribute

In addition to analyzing reserves over time, we also observed connects between different
attributes and reserve estimate inaccuracy and conservativeness to help forecast reserve estimates
in the future. We identified 4 key attributes: RBC, reserve size, revenue, and whether a
subsidiary’s parent organization was a public or private company. For each attribute we
calculated its distribution by both counting the number of subsidiaries and summing claims

dollars. Then, we identified relationships between the attribute and the reserve estimates.

3.5.1 Risk Based Capital

Our initial RBC analysis grouped data according to RBC regulations (refer to Table 1).
We calculated the percent of subsidiaries in each grouping by count of subsidiaries and sum of
claims. Afterwards, we calculated the probability that a subsidiary would reserve conservatively
for each RBC grouping. We also compared RBC ratio to reserve accuracy percentage by plotting

every subsidiary.

3.5.2 Reserve Size

We found the 10" percentiles for the reserve sizes per line of business and grouped
subsidiaries by reserve dollars in increments of 10™ percentile. Next, we found the average
aggressive reserve inaccuracy and the average conservative reserve accuracy percentages for

each grouping.

13



3.5.3 Revenue

Additionally, we examined the correlation between reserve estimates and revenue. We
approached this analysis in two directions. Firstly, we analyzed how revenue and reserve
estimates the same year are correlated. Next, we analyzed how reserve estimates relate to prior
year revenue. Like our reserve size analysis, we found the 10" percentiles for the revenues per
line of business. We grouped subsidiaries by revenue dollars in increments of 10" percentile. For
each grouping, we calculated the average percent inaccuracy with regards to aggressiveness and
conservativeness and the average reserve accuracy percentage regardless of conservativeness or
aggressiveness. We also calculated the percent of conservative subsidiaries and the percent of

conservative estimated reserve dollars for each grouping.

3.5.4 Subsidiary Type: Private or Public

We separated the subsidiaries into public and private and repeated the three types of
distribution calculations as detailed in Section 3.3. Additionally, we calculated the percent of
private companies and the percent of public companies that reserved conservatively,

aggressively, accurately, and inaccurately.

14



4.0 Results

In this section, we will discuss our major findings from our analysis. The first finding
was that the industry, as a whole, estimates too conservatively. Also, we discovered that the
majority of the subsidiaries that reserved extremely conservatively in the past continued to do so
year after year. Lastly, we summarize reserving trends based on reserve and revenue size, RBC

ratio, and whether the subsidiary is public or private.

4.1 The Industry is Too Conservative

The industry should have a slight bias towards conservative reserving since insurers need
to account for greater than expected IBNR and IBNER claims by adding a small margin to their
estimate. We expected the industry to have a 2:1 conservative to aggressive ratio, and ideally

most reserves would be within a 5 to 15% margin of error (MoE). However, the industry was

considerably more conservative. To estimate the consequences of overly conservative
reserving habits, we multiplied each subsidiary’s return on equity by their dollar inaccuracy. The
industry potentially could have earned an additional $6.61 billion, from 2016 to 2019, in returns
if money in overly conservative reserves was invested elsewhere. Not only did the industry miss
out on billions of dollars, but the money the industry lost out on increased each year from 2016

to 2019 (Appendix A). From 2016 to 2019, Medical, Medicare and the aggregate of all

reserves, Total, were too conservative by over 20%. Only Medicaid reserved within a 15% MoE

(Table 7).
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Table 7: Industry Reserving Aggregated 2016 to 2019

Average Claims

Total Claims Paid Number of

Line of Business Inaccurate ~ragl g Subsidiaries Dolla.rs.per
Subsidiary
Medical 25% $66 Billion 442 $148 Million
Medicare 36% $49 Billion 425 $114 Million
Medicaid 14% $58 Billion 237 $244 Million
Total 23% $191 Billion 874 $219 Million

Medicare was significantly less accurate than the Total reserves, and Medicaid was
significantly more accurate than the Total reserves. Overall, from the 2016 to 2019, 86% of
subsidiaries reserved conservatively and 14% of subsidiaries reserved aggressively. While the
industry’s total claims paid and unpaid dollars increased each year, conservative reserving
remained consistent (Appendix B). Figure 1 shows the Total distribution in 2019 of the reserve
estimate percent accuracy (calculated with equation 1) for conservative (blue) and aggressive

(red) subsidiaries.

Total: 2019 Percent Difference in Actual to Expected Reserves
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% Difference Between Actual to Expected Reserve
Figure 1: 2019 Reserves Distribution by Percent Difference
The Medicare and Medical lines of business followed an accuracy percentage distribution
similar to the Total. The mode of the Total distribution is the 0 to 10% too conservative range.
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However, the mean was 65% too conservative. This is due to a significant portion, about 50,
of the subsidiaries reserving over 100% too conservatively. On the other hand, 60% of the
aggressive reserves fell within a 10% MoE. This is expected; extremely aggressive reserves
should be rare, as state regulators want to see slightly conservative reserves. In 2019, the
standard deviation of accuracy percentage was 338.25%. This large variation is due to the
extremely conservative outliers, some of which were over 1,000% too conservative. In
summary, aggressive reserves are typically only slightly aggressive, whereas conservative
reserves tend to have more variation.

Next, we examined the inaccuracy distribution by dollars. This distribution helped to
identify subsidiaries with a large reserve and a high dollar inaccuracy, but a low reserve accuracy
percentage (Figure 2).

Total: 2019 Dollar Difference in Actual to Expected Reserves
300

250
200
150

W Aggressive

100 Hm Conservative

Number of subsidaries

) J
0 _I _l A = B 5 8 uom -
129 ,&0‘) 19 A0 {L-% Ox‘? \:\.‘) 20 S )2

N 0¥
o X0 xS X0 ™ %o E
’L'C) 5¢ 1 ) A0 XO N i NG O A s 10 © ’):l'(j % o

o)
-
Q\o 4 ’lj .‘9‘0

Difference Between Actual to Expected Reserve (in $ millions)
Figure 2: 2019 Dollar Difference Distribution
The majority of the subsidiaries, both conservative and aggressive, were accurate in

reserving within a $2.5 million MoE. Notably, very few subsidiaries were aggressive by over
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$2.5 million. However, in 2019, over 100 subsidiaries reserved too conservatively by over
$30 million each. These subsidiaries contributed significantly to the industry’s overall
conservative tendencies.

We investigated the 150 subsidiaries from 2016 to 2019 with reserves over $30 million
too conservative. Over 60 of these subsidiaries were consistently too conservative by over $30
million. Their parent organizations seemed to have overarching conservative reserving
philosophies. For example, the mutual company, Health Care Service Corporation, was too
conservative by over $1.6 billion from 2016 to 2018 and $423 million too conservative in 2019.
Many subsidiaries under parent organizations like Humana and Blue Cross Blue Shield were
overly conservative by over $30 million for multiple years. We hypothesized that mutual
companies may have a pattern of conservative reserving since their main objective is paying all
claims as opposed to maximizing their profits. Companies with more conservative reserves are
more likely to be able to pay their claims, however the additional solvency benefit of being
extremely conservative as opposed to moderately conservative is minimal compared to the
amount of money the companies miss out on.

We also considered the number of small reserves that had extremely conservative
percentages, thus overexaggerating the outliers. We found the reserve dollars in weighted
distribution were about half as likely to fall into the over 100% too conservative grouping than
subsidiaries in the unweighted distribution. However, as previously mentioned, a subsidiary
being $30 million dollars too conservative does not necessarily translate into a high accuracy
percentage if the claims are large. The differences between the unweighted and weighted
distributions highlight that subsidiaries with large claims amounts to estimate are most

likely to reserve conservatively (Figure 3).
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Figure 3. Total Weighted Distribution

The ratio of conservative to aggressive was 5:1 for the unweighted distribution, whereas
the weighted distribution had an 8:1 ratio. The weighted distribution also had greater accuracy in
reserving and less variation with subsidiaries’ estimates. In 2019, the average inaccuracy was
20% and the standard deviation of the weighted accuracy percentage was 10%. The significantly
lower standard deviation in the weighted distribution illustrates that small reserves were
responsible for a lot of the excessively conservative estimates.

We also examined how individual lines of business contributed to the overall overly
conservative reserve estimate trend. The unweighted and weighted distributions by line of
business are provided in Appendices C and D. The individual lines of businesses often displayed
similar trends, which was reflected in Total, the aggregate of the lines of businesses. However,
Medicare was significantly more inaccurate, and Medicaid was significantly more accurate.
Additionally, Medicare’s weighted distribution (Figure 4) looked vastly different than any other

line of business.
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Medicare: 2016-2019 Weighted Percent Difference in Actual to Expected Reserves
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Figure 4: Medicare 2016 to 2019 Weighted Distribution

Medicare was the most inaccurate and most conservative line of business we
analyzed. Over 90% of the 2016 to 2019 aggregated Medicare reserves were conservative.
Unlike other lines of business with modes in the 0 to 20% range, the mode of the weighted
Medicare reserve inaccuracy was the 30 to 40% too conservative range. The majority of the
dollars were spread among the 0 to 40% too conservative ranges. Overall, the high amount
moderately conservative Medicare dollars make Medicare the least accurate and most
conservative line of business.

Even though the Medicaid weighted distribution bore resemblance to the Total weighted
distribution, Medicaid was notably more accurate in aggregate. In an ideal distribution, the
majority of the subsidiaries would reserve in the 0 to 20% conservative range and about a third
of subsidiaries would reserve in the 0 to 10% aggressive range. The Medicaid weighted

distribution (Figure 5), out of all lines of businesses, most closely resembled this ideal.
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Medicaid: 2016-2019 Weighted Percent Difference in Actual to Expected Reserves
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Figure 5: Medicaid 2016 to 2019 Weighted Distribution

The main difference between the Medicaid distribution and the Total distribution lied in
the extremely conservative reserving. Whereas the Total distribution had a small but
consequential percentage of claims paid and unpaid dollars lying in the greater than 50% too
conservative categories, Medicaid had a marginal amount of dollars in these buckets. Even
Medicaid’s unweighted distribution had far less outliers. In fact, Medicaid subsidiaries were two

times less likely to be more than 100% too conservative (Figure 6).
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Figure 6: Medicaid 2019 Unweighted Distribution

One explanation for Medicaid’s superior accuracy may be a difference in payment
methods compared to the other lines of businesses. Medicaid oftentimes pays by capitation,
where the insurers and providers agree to pay a set amount per patient. On the other hand, the
other lines of business are more likely to use fee for service, where insurers pay providers
according to the services they perform. Thus, there is less variability in the Medicare claims,

making them easier to predict.

4.2 Subsidiaries Oftentimes Fail to Self-Correct Extremely Conservative Reserves

Our initial analysis revealed the industry’s tendency to conservatively reserve and
showed an abundance of extremely conservative estimates. We examined how past year’s
reserves are correlated with the next year’s estimate (Appendix E). Overall, the health insurers
tended to reserve similarly year-by-year. We tracked conservativeness and accuracy year-to-

year and over three years and identified self-adjustment trends. The extremely conservative
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reserves oftentimes remained extremely conservative, but slightly aggressive oftentimes
switched conservativeness while maintaining accuracy.

4.2.1 Transition Analysis by Grouping

For each line of business, we performed two transitions analyses one based on the
number of subsidiaries and the other based on the dollars of claims paid and unpaid. In Total,
similar to our distribution analysis, the dollar analysis was less aggressive the next year
compared to the subsidiary analysis. Our full transition matrices can be found in Appendices F
and G. Figure 7 illustrates the probabilities associated with a subsidiary in a grouping one year
(rows) transitioning to each of the groupings next year (columns) based on dollar data (the
groupings are explained in Table 4). In Figure 7, larger circles indicate a larger dollar amount

and smaller circles indicate a smaller dollar amount.

Total: Reserve Estimates' Accuracy Prediction for Next Year
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Figure 7: Total Reserve Accuracy as a Prediction for Future Years
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Diagonal patterns from top-left to bottom-right show a tendency to reserve similarly year-
by-year. A diagonal in the opposite direction would show a tendency of companies to change
how they reserve year-by-year, and a random pattern would show no relationship between the
past and future reserve estimates. Figure 7 shows that conservative reserves tended to follow
the same patterns year-by-year. All three conservative reserve groupings had a 60% likelihood
of being in the same grouping next year. Additionally, extremely conservative reserve dollars
were only 2% likely to be aggressive the next year. Alternatively, extremely conservative
subsidiaries were 11% likely to be aggressive the next year. Thus, while most extremely
conservative reserves tend to remain extremely conservative, the extremely conservative reserves
that self-adjusted were typically the smaller reserves. Conversely, aggressive reserves leaned
towards being slightly conservative the following year. Aggressive reserves had around a 2:1
conservative to aggressive ratio the next year. Aggressive reserves were also extremely accurate
compared to conservative reserves. 67% of moderately aggressive reserve dollars and 80% of
slightly aggressive dollars were within a 15% MOoE the next year.

The individual lines of business also showed similar trends. However, there were
some key differences. As seen in Figure 8, extremely conservative Medicaid dollars (row 6)
were more likely to be moderately conservative (column 5) the next year than stay in the same

grouping (column 6).
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Medicaid: Reserve Estimates' Accuracy Prediction for Next Year
(Based on 2016-19 Reserve Dollar Data)
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Figure 8: Medicaid Reserve Accuracy as a Prediction for Future Years

Medicaid was the most effective out of any line of business at adjusting extremely
conservative reserves. The majority of these reserves changed grouping the next year. Only
35% of extremely conservative Medicaid reserves remained extremely conservative the next
year, compared with 65% of the Total extremely conservative. Also, conservative Medicaid
reserve estimates were almost twice as likely to be aggressive the next year as Total reserve
estimates.

One of the largest differences between Medicare and other lines of business was in the
distribution of slightly conservative reserve estimates. Like subsidiaries in other lines of
business, Medicare subsidiaries tended to remain in the same conservative grouping the next
year. However, slightly conservative Medicare reserve dollars were more likely to be moderately

conservative the next year than to be slightly conservative (Figure 9).
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Medicare: Reserve Estimates' Accuracy Prediction for Next Year
(Based on 2016-19 Reserve Dollar Data)
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Figure 9: Medicare Reserve Accuracy as a Prediction for Future Years

Similarly, slightly aggressive Medicare dollars were almost as likely to be moderately
conservative as slightly conservative. Large Medicare reserves within a 15% MOoE the prior
year, were likely to be over 15% too conservative the next year. Thus, Medicare reserve
estimates across the board were less accurate the next year than reserve estimates in other lines

of business.

4.2.2 Distributions by Transition Grouping

We examined each transition grouping’s unweighted and weighted reserve inaccuracy
distributions for the next year. The 2016 to 2019 aggregate graphs by line of business are found
in Appendices H and 1. The distributions for extremely conservative and slightly aggressive were
insightful in terms of self-correction. Extremely conservative needed to improve accuracy and
slightly aggressive needed to become more conservative. Most of the extremely conservative

reserves not only remained extremely conservative but were also over 100% inaccurate.
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Figure 10 shows the weighted and unweighted distributions of reserve estimates that were

extremely conservative the previous year.
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Less than 5% of the extremely conservative reserve dollars were within a 10% MoE the
next year. On the other hand, almost a third of the dollars were over 100% inaccurate the next
year. Comparatively, subsidiaries that reserved extremely conservatively were 11% likely to be
within a 10% MoE and 26% likely to be over 100% inaccurate the next year. This analysis once
again illustrates how subsidiaries with smaller reserves self-corrected more when their estimate
was off.

The Medicare and Medical extremely conservative distributions were similar to the
Total extremely conservative distribution. Only 11% of extremely conservative Medicare
reserve dollars and 6% of Medical reserve dollars were within a 10% MOoE the next year.
Furthermore, 52% of extremely conservative Medicare dollars and 57% of Medical dollars were
extremely conservative the next year. For both Medicare and Medical, 37% of these extremely
conservative estimates were too conservative by over 100%.

We examined the previously slightly aggressive grouping as well to compare levels of
self-correction. Figure 11 shows the weighted and unweighted distribution of estimates that were

slightly aggressive the year before.
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Total: Weighted Reserve Estimate Accuracy for Previously Slightly

Aggressive Dollars
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Figure 11:Total Slightly Aggressive Weighted (Top) and Unweighted (Bottom) Reserve Distribution
The slightly aggressive subsidiaries that were within a 10% MoE the following year had
almost a 1:1 conservative to aggressive ratio. However, in terms of dollars the ratio was closer to
2:1. Therefore, the large previously slightly aggressive reserves oftentimes reserved 0 to
10% too conservative the next year. Also, the extremely conservative estimates were

comparatively more accurate in the slightly aggressive distribution than in the extremely
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conservative distribution. Only 4% of the dollars became extremely conservative. In contrast,
53% of the dollars in the previously extremely conservative distribution were too conservative
by over 100%. Whereas 92% of the previously slightly aggressive reserve dollars and 86% of
subsidiaries were within a 30% MOoE the next year.

Unlike the other lines of business, Medicaid had more variation and self

adjustment. This was true for both the weighted and unweighted distributions (Figure 12).

Medicaid: Weighted Reserve Estimate Accuracy for Previously
Extremely Conservative Dollars
(Based on 2016-19 Data)
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