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Objection Letter
Objection Letter Status PENDING INDUSTRY RESPONSE
Objection Letter Date 09/25/2018
Submitted Date 09/25/2018
Respond By Date 10/02/2018

     Dear Carla Townsend,
     Introduction:
          Thank you for the filing recently submitted to this Department.  Please be advised that although we have begun the review
process, the company remains responsible for assuring that coverage provided to Missouri citizens fully complies with all applicable
statutes and regulations.  Upon preliminary review, the following issues raised concerns and need clarification:

     Objection 1
          - Exhibit 5B, Appendix B (Rate)
          Comments:
As referenced in the SERFF General Instructions document for Missouri, all attachments should be in "PDF" format so that they can
be viewed using PDF Pipeline. Please resubmit your excel attachment(s) in this format.

     Objection 2
          - Filing Memorandum (Supporting Document)
          Comments: How many policyholders in Missouri will be affected by this change and what is the rate impact, if any?

     Conclusion:

Please respond to this letter by the above date.  This submission will be held in suspense pending your response.  Feel free to
contact me at 573.751.1946 should you have any questions or concerns.
     Sincerely,
     Patrick Lennon

SERFF Tracking #: NCCI-131545125 State Tracking #: 987 Company Tracking #: R-1414-A

State: Missouri Filing Company: NCCI Inc
TOI/Sub-TOI: 16.0 Workers Compensation/16.0004 Standard WC
Product Name: R-1414-A Amendment to Item R-1414 - Revisions to Retrospective Rating Plan Manual Appendix B and all Related Rules and

Endorsements
Project Name/Number: /

PDF Pipeline for SERFF Tracking Number NCCI-131545125 Generated 03/07/2019 07:55 AM
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Informational Exhibit 3 

Introduction - Table of Aggregate Loss Factors 
The real-time calculations and output generated by Aggregate Loss Factors on Demand represent a 
paradigm shift from the current approach, whereby values are obtained via lookups within a 
precomputed table. In recognition of this, a special case of the proposed methodology is used to create 
a countrywide Table of Aggregate Loss Factors. 

The Table of Aggregate Loss Factors is conceptually similar to the current approach, in that it is a 
precomputed countrywide table of values used in conjunction with a lookup procedure, rather than an 
application that performs real-time calculations. Even so, the proposed table implements several 
significant improvements over the current Table of Insurance Charges.  

The values contained in the Table of Aggregate Loss Factors are consistent with the general 
methodology underlying Aggregate Loss Factors on Demand, as output from that application is 
leveraged when creating the table. However, due to its countrywide nature, the Table of Aggregate Loss 
Factors does not reflect the state and hazard group differences in severity distributions that are 
incorporated by Aggregate Loss Factors on Demand. Furthermore, because the Table of Aggregate Loss 
Factors is pre-computed, additional supplemental tables and calculations are required to facilitate the 
use of the table.  

The purpose of this document is to provide a detailed explanation of the calculations and methodology 
underlying the proposed Table of Aggregate Loss Factors. 

What is the Table of Aggregate Loss Factors 
The Table of Aggregate Loss Factors provides aggregate excess loss factors (AELFs) at entry ratios 
ranging from 0.01 to 10.00, for use with policies of various sizes and loss limits. 

The values contained in the Table of Aggregate Loss Factors are generated using the general 
methodology underlying Aggregate Loss Factors on Demand, in conjunction with certain differences 
that arise because: 

The Table of Aggregate Loss Factors is a countrywide table intended for use with policies having: 
o Exposure from any combination of state(s) and hazard group(s) 
o Loss limits of any size 
o Any number of expected claims 

When publishing values in tabular form, a balance must be struck between: 
o Ensuring that the table contains enough values so that calculations performed using the 

table will be sufficiently accurate for any given policy 
o Limiting the table to a practical size 
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o Limiting the number and complexity of calculations that the user is required to perform 

Organizing the Table of Aggregate Loss Factors 
Before understanding how the Table of Aggregate Loss Factors was created, it is necessary to first 
understand how the table is organized. 

The Table of Aggregate Loss Factors consists of 18 separate sub-tables, each corresponding to a distinct 
range of policy excess ratios. A policy excess ratio is defined as the expected percentage of total loss (or 
loss plus allocated loss adjustment expense) that will exceed the applicable loss limit for the policy. 

The use of the policy excess ratio is a natural choice for sub-dividing the Table of Aggregate Loss Factors, 
because, in general, aggregate excess loss factors vary by loss limit. All else equal, increasing the loss 
limit (and consequently decreasing the excess ratio) for a policy places upward pressure on aggregate 
excess loss factors. 

Within each sub-table, the aggregate loss factors are grouped by columns, ranging from 15 to 94, based 
on risk size as measured by expected claim count. Each column contains 1,001 rows, with each row 
displaying an entry ratio (ranging from 0.00 to 10.00) and a corresponding AELF. Expected claim count is 
also a natural choice for further dividing each sub-table, because for a given loss limit, increasing the 
expected number of claims puts downward pressure on AELFs at each entry ratio.  This is because there 
is less loss ratio variation as risk size increases. 

The 18 sub-tables are used to customize the calculation to any loss limitation applicable to the retro 
policy agreement, while the columns within each sub-table further customize the calculation to the size 
of the policy. 

Since expected claim count is not stated in dollar terms, the ranges of expected claim counts that are 
used to map to the various columns within a sub-table do not require updating on a regular basis. 
Additionally, the policy excess ratio ranges used for mapping a policy to the appropriate sub-table do 
not do not require regular updates; while inflation may impact the policy excess ratio for any given 
policy, the proposed methodology will automatically adjust for this by mapping a given policy to the 
appropriate sub-table based on the policy excess ratio. 

The following graphic illustrates the organizational structure of the Table of Aggregate Loss Factors:  
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Calculating Policy Excess Ratio Ranges 
Although each of the 18 sub-tables is represented by a policy excess ratio range, in the original 
calculation of the ranges underlying each sub-table, a single countrywide loss limit was used as the 
starting point.  The policy excess ratio points corresponding to each of the countrywide loss limits were 
then expanded to ranges extending half-way to the excess ratio at adjacent loss limits.  In this way, the 
selection of policy excess ratio ranges began with single points of countrywide loss limits, and were then 
expanded to be able to handle various loss limits that correspond to different excess ratio values 
(depending on the state and hazard group). 

The selected loss limits and corresponding policy excess ratio ranges for each sub-table are contained in 
the Table of Policy Excess Ratio Ranges, shown below.  

Sub-Table 1

Column 
15

Column 
16

…

Column 
94

Sub-Table 2

Column 
15

Column 
16

…

Column 
94

…

Column 
15

Column 
16

…

Column 
94

Sub-Table 
18

Column 
15

Column 
16

…

Column 
94
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Table of Policy Excess Ratio Ranges 

Sub-Table 
Starting Point 

Loss Limit Policy Excess Ratio Range 
Sub-Table 1 $50,000,000  0.000 - 0.008 
Sub-Table 2 $10,000,000  0.009 - 0.026 
Sub-Table 3 $5,000,000  0.027 - 0.051 
Sub-Table 4 $2,500,000  0.052 - 0.077 
Sub-Table 5 $1,750,000  0.078 - 0.109 
Sub-Table 6 $1,000,000  0.110 - 0.143 
Sub-Table 7 $750,000  0.144 - 0.178 
Sub-Table 8 $500,000  0.179 - 0.217 
Sub-Table 9 $375,000  0.218 - 0.264 

Sub-Table 10 $250,000  0.265 - 0.309 
Sub-Table 11 $200,000  0.310 - 0.351 
Sub-Table 12 $150,000  0.352 - 0.412 
Sub-Table 13 $100,000  0.413 - 0.475 
Sub-Table 14 $75,000  0.476 - 0.541 
Sub-Table 15 $50,000  0.542 - 0.639 
Sub-Table 16 $25,000  0.640 - 0.758 
Sub-Table 17 $10,000  0.759 - 0.847 
Sub-Table 18 $5,000  0.848 - 1.000 

 
A total of 18 sub-tables were selected in order to keep the size of the published Table of Aggregate Loss 
at a reasonable level, while also including enough sub-tables such that the Table of AELFs is sufficiently 
accurate for any given policy excess ratio within the corresponding range for each sub-table. The 
following chart illustrates the excess ratios which correspond to each Starting Point Loss Limit. 
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Calculating Expected Claim Count Groups 
Every sub-table contains 80 Columns, each corresponding to a range of expected claim counts (E[ ] ), 
known as an Expected Claim Count Group (ECG).  

The next step in the creation of the Table of Aggregate Loss Factors is to determine the expected claim 
count ranges that apply for each ECG. To do this, it is first necessary to compile a database of AELF 
values, referred to as the “Grid.” This Grid contains AELF values over a wide range of risk sizes based on 
expected occurrences (E[ ] ), loss limits and entry ratios: 

Risk Size E[ ] : 245 values ranging from 0.1 to 500,000 
Loss Limit : 18 values ranging from $5,000 to $50,000,000, corresponding to the sub-tables 
shown above 
Entry ratio : 1,001 values ranging from 0 to 10 in uniform increments of 0.01 

The AELF values in the Grid are computed using the proposed methodology described in Information 
Exhibit 1,1 with certain exceptions due to the countrywide nature of the Table of Aggregate Loss Factors:  

The parameters underlying the unlimited claim group per-claim excess ratio function, used in 
calculating the severity distribution, do not vary by state or hazard group. Rather, they are 
based on the countrywide parameters provided in Exhibit V of Excess Loss Factor Parameters 
and Tables 

                   
1 For purposes of computing the AELFs in the Grid, an  of 10 was used 



NATIONAL COUNCIL ON COMPENSATION INSURANCE, INC. R-1414-A

ITEM R-1414-A— AMENDMENT TO ITEM R-1414—REVISIONS TO RETROSPECTIVE 
RATING PLAN MANUAL APPENDIX B AND ALL RELATED RULES AND ENDORSEMENTS
____________________________________________________________________________    
 

The claim count weights used to combine the limited average severities for each claim group are 
based on expected claim counts across all hazard groups in states where NCCI performs 
ratemaking services2. The source data is the same as that which underlies the excess loss pure 
premium factors in National Item R-1415. 

The E[ ]  ranges for each ECG are computed based upon the AELF values at an entry ratio of 1.0 with 
a loss limit equal to the NCCI catastrophe threshold of $50M, and those same ranges are applied to all 
18 sub-tables.   

Specifically, we determine a corresponding range of E[ ]  for each ECG (15 – 94) such that for all E[ ]   within a given ECG range, the applicable ECG is the two-digit AELF value at entry ratio 1, 
multiplied by 100.  Because the Grid only contains AELFs for certain discrete values of E[ ] , these 
values are converted to E[ ]  by multiplying by the Per-Occurrence Constant ɲ с 1.01278,3 and then 
linear interpolation is used to estimate E[ ]  values for AELFs that are not within the Grid. 

Due to the nature of how AELFs relate to risk size, lower ECGs correspond to larger E[ ]   values.  

Populating the Table of Aggregate Loss Factors 
After the Policy Excess Ratio and ECG ranges have been determined, the remaining step is to calculate 
the AELF values that will be published in the Table of Aggregate Loss Factors. 

This is done by first using the Grid to define a piecewise exponential parametric form, and then using 
this parametric form to compute the AELF values that are published within the table.  

The AELF values produced by the parametric form: 

Are based on AELFs for a subset of the Grid values, known as the “Lattice” 
Accurately determine AELFs computed using the methodology underlying the Grid values 
outside of the Lattice 
Are used to calculate AELFs for all entry ratios from 0 to 10 

The AELFs produced using the form must be sufficiently accurate, without making the form itself 
unnecessarily complicated.  

                                                           
2 AK, AL, AR, AZ, CO, CT, DC, FL, GA, HI, IA, ID, IL, IN, KS, KY, LA, MD, ME, MO, MS, MT, NC, NE, NH, NM, NV, OK, OR, 
RI, SC, SD, TN, UT, VA, VT and WV 
3 Additional information regarding the Per-Occurrence Constant is contained in Informational Exhibit 1 
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Defining the Parametric Form 
For an aggregate loss distribution , we denote the Piecewise Exponential Parametric Representation as =  ( ;  ), where =  [ ]  is an entry ratio and ( ;  ) is the approximation to the 

excess ratio function RZ/E[Z] on the entry ratio interval [0,10].  ( ;  ) is defined piecewise as: 

Interval endpoints, :  

    { }с{0,0.01,0.02,...,0.09,0.1,0.2,...1.9,2,2.2,2.4,...,9.6,9.8,10}, i.e.,  

= = 0,  1, … ,9= 10,  11, … ,29= 30,  31, … ,  69 (1) 

Parameters: = RZ/E[Z]( ) , the AELFs within the Grid correpsonding to  = -SZ/E[Z]( ), the negative of the survival probability4 at   

For  = 0,  1, … ,  69 

The parametric formula uses two interpolation formulas, exponential (1) and linear (2), for =0, 1, … , 68: 
1. For ( >  0.001) and (   >  0.0001): ( ;  )  =  +   for  , where (2) 

=  ,  =     ,   =   
2. Otherwise: ( ;  )  =  (1 ) + , where =   (3) 

The linear form is included to avoid division by numbers near 0 in the exponential formulas. The linear 
form is used when the cumulative distribution function does not change much – near entry ratio 0 – and 
where it is flat (survival probability < 0.001). 

Note that the  values make up the Lattice, where the AELFs produced using the parametric form equal 
the Grid values. For entry ratios between , AELFs are determined based on interpolation. 

                                                           
4 The survival probability refers to the complement of the cumulative distribution function at a given point in the 
aggregate loss distribution 
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We use the arrow notation to denote a vector of values. For example, we can denote a vector of 70 
values as = , , … , . 

When referring only to the parameters  and  rather than the aggregate loss distribution , we 
denote the above defined  function for 0 10 as =  ( , ; ): 

( , ; ) = +   (1 ) +  
for ( >  0.001) and (   >  0.0001)  (4) 

for , where , ,  and  are as before, and  = 0,  1, … ,68  

Therefore, we have ( ; ) = ( ,  ; ) when the parameter vectors  and  are defined in 
terms of the aggregate excess ratio and survival functions of the entry ratio distribution / [ ]: = RZ/E[Z]( )  = -SZ/E[Z]( )   

For = 0,  1, … ,  69. 

The coordinates of the parameter vector  are the AELFs (excess ratios) at the entry ratio interval 
endpoints, and the coordinates of the parameter vector  are the negative of the survival probabilities 
at .  

Since both the survival and excess ratio are monotonic functions of the entry ratio, the parameters 
themselves are natural candidates for linear interpolation. However, no curve fitting is needed to find 
parameter vectors  and  used to produce the Table of Aggregate Loss Factors because their 
coordinates are all on the Grid. 

Applying the Parametric Form for Various ECGs and Loss Limits 
Now that we have defined the parametric form ( , ; ), we will expand on this to represent the 
AELF function for an ECG.  

Consider AELFs corresponding to loss limit . For now, assume that = $50 , the NCCI catastrophe 
threshold. 

For each ECG value  in {15, 16, 17, ..., 94} we look in the Grid output for two consecutive values E[N1] 
and E[N2] such that the ECG divided by 100 is between the parametric representation of the AELF at 
entry ratio 1 for the adjacent Grid points:  

 (E[N1], 1)  <   / 100  (E[N2], 1) (5) 

Let Z1 = Z(E[N1], )/E[Z(E[N1], )] and Z2 = Z(E[N2], )/E[Z(E[N2], )], and consider the four 
parameter vectors ,   ,   and : 
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 , = RZj( )  , = -SZj( ) 

For j = 1, 2 and = 0,  1, … ,  69 . 

Then, when = 1, we have: 

               (E[N1], 1) =  , <  /100 , =  (E[N2], 1) (6) 

Note: the 19 subscript in ,  refers to the 19th entry ratio interval endpoint, which corresponds to 
entry ratio = 1.  

We determine the interpolation weight, ,  using the formula: 

 =  (   , )/( ,   , ) (7) 

and set  = (1 ) +  and = (1 ) +  . 
Then the AELF representation for ECG  at loss limit = $50  is the parametric form: 

 , ( ) = ( ;  ;  ) for 0 ч r ч 10 (8) 

Note that: 

  , (1)  =  =  (1  ) , + ,  =  /100 (9) 

With the same ECG, , we next consider all values of the per claim limit . We want to keep the risk size 
ECG ranges for all sub-tables the same as for Sub-Table 1 (i.e., $50M threshold), but adjust the 
parameter vectors   and   by the loss limit.  

Let Z1 = Z(E[N1], )/E[Z(E[N1], )] , and Z2 = Z(E[N2], )/E[Z(E[N2], )], where the claim counts N1 and 
N2 are those determined above for the case = $50 . 

Again, consider the four parameter vectors ,   ,   and  as defined above for the $50  limit but 
now using the limited loss distributions Z1 and Z2  which vary depending on the loss limit . 

We now set  = (1 ) +  and = (1 ) +  , where the weight  is the same as 
determined above for the case = $50 . 

Then the AELF function for ECG с  and loss limit  is the parametric form: 

 , ( ) = ( ;  ;  ), for 0    10 (10) 

, ( ) is used to calculate the AELFs that populate the proposed Table of Aggregate Loss Factors for all 
18 loss limits associated with the policy excess ratio table and ECGs.   
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Several mathematical tests were performed on the final AELF values in the Table of Aggregate Loss 
Factors to ensure that certain desirable properties hold. In general, these properties are: 

AELFs should be monotonically decreasing with respect to entry ratio 
The rate of decrease of AELFs should be monotonically decreasing with respect to entry ratio 
AELFs should be monotonically increasing with respect to loss limit 
AELFs at a given entry ratio should be monotonically decreasing with respect to risk size 
The rate of decrease of AELFs at a given entry ratio is expected to be monotonically decreasing 
with respect to risk size 

These AELF properties were tested while noting that for the Table of Aggregate Loss Factors, ECG is the 
risk size dimension and sub-table corresponds to the loss limit dimension.  

Handling of ALAE and Loss Limit Type 
Similar to the approach for the current Table of Insurance Charges, a single set of AELF values is included 
for use with all policies, whether the applicable loss limit is on a per-claim or per-occurrence basis, and 
regardless of whether ALAE is included with ratable losses for purposes of computing the retrospective 
premium.  

This is based on an analysis observing that the relative change in the AELFs based on including versus 
excluding ALAE with losses, or for applying a loss limit on a per-occurrence versus per claim basis was 
immaterial. The small relative differences are further offset within the calculation of the net aggregate 
loss factors, applicable when there is a minimum and maximum aggregate loss limitation. 

The values contained in the Grid used to populate the Table of Aggregate Loss Factors are based on 
losses excluding ALAE, and loss limits applied on a per-occurrence basis. 

Benefits of the Table of Aggregate Loss Factors 
Because the proposed table contains values that are based on a limited aggregate loss 
distribution, the table eliminates the need for an adjustment to account for overlap between 
the loss limit and aggregate loss limitation. AELFs obtained from the proposed table are more 
accurate for policies with a loss limit than is produced under the current methodology  
The proposed Table of Aggregate Loss Factors does not need periodic updates for claim 
inflation, as the introduction of policy excess ratio lookup ranges incorporates any and all loss 
limitations 
The parametric form , ( ) provides users with a convenient method for calculating AELFs that 
are consistent with the values in the Table of Aggregate Loss Factors 
The values contained in the Table of Aggregate Loss Factors are calculated in a manner that is 
consistent with the proposed methodology underlying Aggregate Loss Factors on Demand, with 
certain exceptions due to the countrywide nature of the table 
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The Table of Aggregate Loss Factors leverages NCCI’s 2014 Excess Loss Methodology, and 
replaces the current Table of Insurance Charges, which was created in the 1990’s 

 



 
 
Carla Townsend 
Regulatory Division 

(P) 314-843-4001    (F) 561-893-5779 
Email: Carla_Townsend@ncci.com 
 

  October 2, 2018 
 

901 Peninsula Corporate Circle, Boca Raton, FL 33487 • www.ncci.com 
 

 
Missouri Department of Insurance,  
Financial Institutions and Professional  
Registration (DIFP) 
PO Box 690 
Jefferson City, MO 65102-0690 
 
Attn: Patrick Lennon, WC Specialist 
 

Re: Item R-1414-A—Amendment to Item R-1414—Revisions to Retrospective Rating Plan 
Manual Appendix B and All Related Rules and Endorsements 
SERFF Tracking Number: NCCI-131545125 State Tracking Number: 177  

 
Dear Mr. Lennon, 

Thank you for your September 25, 2018 objections regarding the above-referenced item filing. After 
review and consideration, we offer the following responses. 

Objection 1: 

As referenced in the SERFF General Instructions document for Missouri, all attachments should be in 
"PDF" format so that they can be viewed using PDF Pipeline. Please resubmit your excel attachment(s) in 
this format. 

Response 1: 

NCCI has resubmitted Appendix B in the requested PDF format. 

Objection 2: 

How many policyholders in Missouri will be affected by this change and what is the rate impact, if any? 

Response 2: 

In Missouri, 1043 policies in policy year 2015 (5151 in policy years 2011-2015) were reported as 
retrospectively rated under NCCI’s Statistical Plan Manual for Workers Compensation and Employers 
Liability Insurance.  This represents 1.2% (1.2%) of the total number of policies in Missouri.  The 
premium represented by these retrospectively rated policies is approximately 3.9% (4.5%) of the total 
workers compensation premium on a standard premium basis. 
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However, out of the 1043 (5151) policies reported as retrospectively rated, 740 (3545) were also 
reported as large deductible.  The remaining 303 (1606) policies that were reported as retrospectively 
rated and not large deductible accounted for 2.5% (2.9%) of the total workers compensation premium 
on a standard premium basis. 

Of the 303 (1606) policies reported as retrospectively rated and not large deductible, almost all, 285 
(1440), were interstate experience rated.  The remaining 18 (166) policies that were not interstate 
experience rated accounted for 0.06% (0.24%) of the total workers compensation premium in Missouri 
on a standard premium basis. 

Estimation of Premium Impact 

It is not possible for us to estimate an actual premium impact of this filing using data reported to us.  
Although we can identify individual policies in the data reported to us under NCCI’s Statistical Plan. This 
is because the premium charged under the plan depends on parameters selected jointly by the insured 
and carrier, and these parameters are not reported to us in the data.  Such parameters include the loss 
limit, the loss conversion factor, and the maximum and minimum premiums.  Finally, it is not clear to us 
how to calculate an impact for policies that are both retrospectively rated and large deductible. 

However, it is possible to estimate a hypothetical impact given certain assumptions.  

Informational Exhibit 1, presented at the February 22nd, 2017 IRRWG meeting, contains a countrywide 
analysis. Slides 12 – 18 (based on actual policies with hypothetical retro parameters) demonstrate 
graphically that the majority of policy combinations are expected to see a decrease in the net insurance 
charge compared to the current methodology. Note that the impacts shown are relative to guaranteed 
cost premium, which in a balanced retro plan is equal to expected retro premium. Therefore, one might 
interpret the impacts shown on these slides as impacts to expected retro premium (for example, a -0.05 
impact would correspond to a 5% decrease in expected retro premium). 

We have compiled Informational Exhibit 2 displaying similar information as the graphs shown on slides 
12-13 and 15-18 of Informational Exhibit 1, but based on the subset of the Informational Exhibit 1
policies that have exposure in Missouri. Using the same hypothetical retro parameters as Informational
Exhibit 1, page 1 of Exhibit 2 contains graphs based on a retro minimum and maximum of 0.5 and 2.0,
while page 2 displays graphs based on a retro minimum and maximum of 0.7 and 1.5.  These graphs
indicate that under the hypothetical assumptions tested, the majority of policyholders in Missouri would
experience a small decrease in retrospective rating premium.

NCCI does not expect material differences in premiums calculated using R-1414 and R-1414-A. 
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Thank you for your consideration of this item. If you have further questions, please do not hesitate to 
contact me. 

Sincerely, 

Carla Townsend 
State Relations Executive 
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Introduction - Table of Aggregate Loss Factors 
The real-time calculations and output generated by Aggregate Loss Factors on Demand represent a 
paradigm shift from the current approach, whereby values are obtained via lookups within a 
precomputed table. In recognition of this, a special case of the proposed methodology is used to create 
a countrywide Table of Aggregate Loss Factors. 

The Table of Aggregate Loss Factors is conceptually similar to the current approach, in that it is a 
precomputed countrywide table of values used in conjunction with a lookup procedure, rather than an 
application that performs real-time calculations. Even so, the proposed table implements several 
significant improvements over the current Table of Insurance Charges.  

The values contained in the Table of Aggregate Loss Factors are consistent with the general 
methodology underlying Aggregate Loss Factors on Demand, as output from that application is 
leveraged when creating the table. However, due to its countrywide nature, the Table of Aggregate Loss 
Factors does not reflect the state and hazard group differences in severity distributions that are 
incorporated by Aggregate Loss Factors on Demand. Furthermore, because the Table of Aggregate Loss 
Factors is pre-computed, additional supplemental tables and calculations are required to facilitate the 
use of the table.  

The purpose of this document is to provide a detailed explanation of the calculations and methodology 
underlying the proposed Table of Aggregate Loss Factors. 

What is the Table of Aggregate Loss Factors 
The Table of Aggregate Loss Factors provides aggregate excess loss factors (AELFs) at entry ratios 
ranging from 0.01 to 10.00, for use with policies of various sizes and loss limits. 

The values contained in the Table of Aggregate Loss Factors are generated using the general 
methodology underlying Aggregate Loss Factors on Demand, in conjunction with certain differences 
that arise because: 

The Table of Aggregate Loss Factors is a countrywide table intended for use with policies having: 
o Exposure from any combination of state(s) and hazard group(s) 
o Loss limits of any size 
o Any number of expected claims 

When publishing values in tabular form, a balance must be struck between: 
o Ensuring that the table contains enough values so that calculations performed using the 

table will be sufficiently accurate for any given policy 
o Limiting the table to a practical size 
o Limiting the number and complexity of calculations that the user is required to perform 
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Organizing the Table of Aggregate Loss Factors 
Before understanding how the Table of Aggregate Loss Factors was created, it is necessary to first 
understand how the table is organized. 

The Table of Aggregate Loss Factors consists of 18 separate sub-tables, each corresponding to a distinct 
range of policy excess ratios. A policy excess ratio is defined as the expected percentage of total loss (or 
loss plus allocated loss adjustment expense) that will exceed the applicable loss limit for the policy. 

The use of the policy excess ratio is a natural choice for sub-dividing the Table of Aggregate Loss Factors, 
because, in general, aggregate excess loss factors vary by loss limit. All else equal, increasing the loss 
limit (and consequently decreasing the excess ratio) for a policy  places upward pressure on aggregate 
excess loss factors. 

Within each sub-table, the aggregate loss factors are grouped by columns, ranging from 15 to 94, based 
on risk size as measured by expected claim count. Each column contains 1,001 rows, with each row 
displaying an entry ratio (ranging from 0.00 to 10.00) and a corresponding AELF. Expected claim count is 
also a natural choice for further dividing each sub-table, because for a given loss limit, increasing the 
expected number of claims puts downward pressure on AELFs at each entry ratio.  This is because there 
is less loss ratio variation as risk size increases. 

The 18 sub-tables are used to customize the calculation to any loss limitation applicable to the retro 
policy agreement, while the columns within each sub-table further customize the calculation to the size 
of the policy. 

Since expected claim count is not stated in dollar terms, the ranges of expected claim counts that are 
used to map to the various columns within a sub-table do not require updating on a regular basis. 
Additionally, the policy excess ratio ranges used for mapping a policy to the appropriate sub-table do 
not do not require regular updates; while inflation may impact the policy excess ratio for any given 
policy, the proposed methodology will automatically adjust for this by mapping a given policy to the 
appropriate sub-table based on the policy excess ratio. 

The following graphic illustrates the organizational structure of the Table of Aggregate Loss Factors:  
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Calculating Policy Excess Ratio Ranges 
Although each of the 18 sub-tables is represented by a policy excess ratio range, in the original 
calculation of the ranges underlying each sub-table, a single countrywide loss limit was used as the 
starting point.  The policy excess ratio points corresponding to each of the countrywide loss limits were 
then expanded to ranges extending half-way to the excess ratio at adjacent loss limits.  In this way, the 
selection of policy excess ratio ranges began with single points of countrywide loss limits, and were then 
expanded to be able to handle various loss limits that correspond to different excess ratio values 
(depending on the state and hazard group). 

The selected loss limits and corresponding policy excess ratio ranges for each sub-table are contained in 
the Table of Policy Excess Ratio Ranges, shown below.  

Sub-Table 1

Column 
15

Column 
16

…

Column 
94

Sub-Table 2

Column 
15

Column 
16

…

Column 
94

…

Column 
15

Column 
16

…

Column 
94

Sub-Table 
18

Column 
15

Column 
16

…

Column 
94
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Table of Policy Excess Ratio Ranges 

Sub-Table 
Starting Point 

Loss Limit Policy Excess Ratio Range 
Sub-Table 1 $50,000,000  0.000 - 0.008 
Sub-Table 2 $10,000,000  0.009 - 0.025 
Sub-Table 3 $5,000,000  0.026 - 0.051 
Sub-Table 4 $2,500,000  0.052 - 0.077 
Sub-Table 5 $1,750,000  0.078 - 0.110 
Sub-Table 6 $1,000,000  0.111 - 0.145 
Sub-Table 7 $750,000  0.146 - 0.181 
Sub-Table 8 $500,000  0.182 - 0.221 
Sub-Table 9 $375,000  0.222 - 0.269 

Sub-Table 10 $250,000  0.270 - 0.316 
Sub-Table 11 $200,000  0.317 - 0.358 
Sub-Table 12 $150,000  0.359 - 0.420 
Sub-Table 13 $100,000  0.421 - 0.484 
Sub-Table 14 $75,000  0.485 - 0.550 
Sub-Table 15 $50,000  0.551 - 0.648 
Sub-Table 16 $25,000  0.649 - 0.765 
Sub-Table 17 $10,000  0.766 - 0.852 
Sub-Table 18 $5,000  0.853 - 1.000 

 
A total of 18 sub-tables were selected in order to keep the size of the published Table of Aggregate Loss 
at a reasonable level, while also including enough sub-tables such that the Table of AELFs is sufficiently 
accurate for any given policy excess ratio within the corresponding range for each sub-table. The 
following chart illustrates the excess ratios which correspond to each Starting Point Loss Limit. 
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Calculating Expected Claim Count Groups 
Every sub-table contains 80 Columns, each corresponding to a range of expected claim counts (E[ܰ]), 
known as an Expected Claim Count Group (ECG).  

The next step in the creation of the Table of Aggregate Loss Factors is to determine the expected claim 
count ranges that apply for each ECG. To do this, it is first necessary to compile a database of AELF 
values, referred to as the “Grid.” This Grid contains AELF values over a wide range of risk sizes based on 
expected occurrences (E[ܰ]ை), loss limits and entry ratios: 

Risk Size E[ܰ]ை: 245 values ranging from 0.1 to 500,000 
Loss Limit 18 :ܮ values ranging from $5,000 to $50,000,000, corresponding to the sub-tables 
shown above 
Entry ratio 1,001 :ݎ values ranging from 0 to 10 in uniform increments of 0.01 

The AELF values in the Grid are computed using the proposed methodology described in Information 
Exhibit 1,1 with certain exceptions due to the countrywide nature of the Table of Aggregate Loss Factors:  

The parameters underlying the unlimited claim group per-claim excess ratio function, used in 
calculating the severity distribution, do not vary by state or hazard group. Rather, they are 
based on the countrywide parameters provided in Exhibit V of Excess Loss Factor Parameters 
and Tables 

                   
1 For purposes of computing the AELFs in the Grid, an ܫܵܯ of 10 was used 
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The claim count weights used to combine the limited average severities for each claim group are 
based on expected claim counts across all hazard groups in states where NCCI performs 
ratemaking services2. The source data is the same as that which underlies the excess loss pure 
premium factors in National Item R-1413. 

The E[ܰ]  ranges for each ECG are computed based upon the AELF values at an entry ratio of 1.0 with 
a loss limit equal to the NCCI catastrophe threshold of $50M, and those same ranges are applied to all 
18 sub-tables.   

Specifically, we determine a corresponding range of E[ܰ]  for each ECG (15 – 94) such that for all E[ܰ]   within a given ECG range, the applicable ECG is the two-digit AELF value at entry ratio 1, 
multiplied by 100.  Because the Grid only contains AELFs for certain discrete values of E[ܰ]ை, these 
values are converted to E[ܰ]  by multiplying by the Per- ,3 and then 
linear interpolation is used to estimate E[ܰ]  values for AELFs that are not within the Grid. 

Due to the nature of how AELFs relate to risk size, lower ECGs correspond to larger E[ܰ]   values.  

Populating the Table of Aggregate Loss Factors 
After the Policy Excess Ratio and ECG ranges have been determined, the remaining step is to calculate 
the AELF values that will be published in the Table of Aggregate Loss Factors. 

This is done by first using the Grid to define a piecewise exponential parametric form, and then using 
this parametric form to compute the AELF values that are published within the table.  

The AELF values produced by the parametric form: 

Are based on AELFs for a subset of the Grid values, known as the “Lattice” 
Accurately determine AELFs computed using the methodology underlying the Grid values 
outside of the Lattice 
Are used to calculate AELFs for all entry ratios from 0 to 10 

The AELFs produced using the form must be sufficiently accurate, without making the form itself 
unnecessarily complicated.  

                                                           
2 AK, AL, AR, AZ, CO, CT, DC, FL, GA, HI, IA, ID, IL, IN, KS, KY, LA, MD, ME, MO, MS, MT, NC, NE, NH, NM, NV, OK, OR, 
RI, SC, SD, TN, UT, VA, VT and WV 
3 Additional information regarding the Per-Occurrence Constant is contained in Informational Exhibit 1 
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Defining the Parametric Form 
For an aggregate loss distribution ܼ, we denote the Piecewise Exponential Parametric Representation as ܴܲܲܧ = ;ܼ)ܴܲܧܲ  ݎ where ,(ݎ  =  []  is an entry ratio and ܴܲܲܧ(ܼ;  is the approximation to the (ݎ 

excess ratio function RZ/E[Z] on the entry ratio interval [0,10].  ܴܲܲܧ(ܼ;  :is defined piecewise as (ݎ 

Interval endpoints, ݎ:  
ݎ}     .1.9,2,2.2,2.4,...,9.6,9.8,10}, i.e.,  

ݎ = ۔ۖەۖ
ۓ ଵ ݅ = 0,  1, … ,9ିଽଵ ݅ = 10,  11, … ,29ିଵଽହ ݅ = 30,  31, … ,  69 (1) 

Parameters: ݕ = RZ/E[Z](ݎ) , the AELFs within the Grid correpsonding to ݎ ݉ = -SZ/E[Z](ݎ), the negative of the survival probability4 at ݎ  
For  ݅ = 0,  1, … ,  69 

The parametric formula uses two interpolation formulas, exponential (1) and linear (2), for ݅ =0, 1, … , 68: 
1. For (െ݉ାଵ >  0.001) and (݉ାଵ െ ݉   > ;ܼ)ܴܲܧܲ :(0.0001  (ݎ   =  ܽ݁ + ܿ  for ݎ  ݎ   ାଵ , where (2)ݎ

ܾ = ݈݊ ቀ݉ାଵ݉ ቁݎାଵ െ ݎ  ,  ܽ = ାଵݕ െ ݁శభ െݕ   ݁ ,   ܿ = ݕ െ ܽ݁  
2. Otherwise: ܴܲܲܧ(ܼ; (ݎ   =  (1 െ ݕ(ݓ + ݓ ାଵ, whereݕݓ = ିశభି  (3) 

The linear form is included to avoid division by numbers near 0 in the exponential formulas. The linear 
form is used when the cumulative distribution function does not change much – near entry ratio 0 – and 
where it is flat (survival probability < 0.001). 

Note that the ݎ values make up the Lattice, where the AELFs produced using the parametric form equal 
the Grid values. For entry ratios between ݎ, AELFs are determined based on interpolation. 

                                                           
4 The survival probability refers to the complement of the cumulative distribution function at a given point in the 
aggregate loss distribution 
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We use the arrow notation to denote a vector of values. For example, we can denote a vector of 70 
values as ݔԦ = ,ݔۦ ,ଵݔ … ,  .ଽۧݔ

When referring only to the parameters ݕ  and ݉ rather than the aggregate loss distribution ܼ, we 
denote the above defined ܴܲܲܧ function for 0  ݎ  10 as ܲܨܲܧ = ,Ԧݕ)ܨܲܧܲ  ሬ݉ሬԦ;  :(ݎ

,Ԧݕ)ܨܲܧܲ ሬ݉ሬԦ; (ݎ = ቐ ܽ݁ + ܿ  (1 െ ݕ(ݓ +  ାଵݕݓ
for (െ݉ାଵ >  0.001) and (݉ାଵ െ ݉   > ݁ݏ݅ݓݎ݄݁ݐܱ (0.0001  ൡ (4) 

for ݎ  ݎ  ݅  are as before, and ݓ ାଵ, where ܽ, ܾ, ܿ andݎ = 0,  1, … ,68  

Therefore, we have ܴܲܲܧ(ܼ; (ݎ = ,Ԧݕ)ܨܲܧܲ  ሬ݉ሬԦ;  Ԧ and ሬ݉ሬԦ are defined inݕ when the parameter vectors (ݎ
terms of the aggregate excess ratio and survival functions of the entry ratio distribution ܼ/ݕ :[ܼ]ܧ = RZ/E[Z](ݎ)  ݉ = -SZ/E[Z](ݎ)   

For ݅ = 0,  1, … ,  69. 

The coordinates of the parameter vector ݕԦ are the AELFs (excess ratios) at the entry ratio interval 
endpoints, and the coordinates of the parameter vector ሬ݉ሬԦ are the negative of the survival probabilities 
at ݎ.  
Since both the survival and excess ratio are monotonic functions of the entry ratio, the parameters 
themselves are natural candidates for linear interpolation. However, no curve fitting is needed to find 
parameter vectors ݕԦ and ሬ݉ሬԦ used to produce the Table of Aggregate Loss Factors because their 
coordinates are all on the Grid. 

Applying the Parametric Form for Various ECGs and Loss Limits 
Now that we have defined the parametric form ܲݕ)ܨܲܧԦ, ሬ݉ሬԦ;  we will expand on this to represent the ,(ݎ
AELF function for an ECG.  

Consider AELFs corresponding to loss limit ܮ. For now, assume that ܮ =  the NCCI catastrophe ,ܯ$50
threshold. 

For each ECG value ݔ in {15, 16, 17, ..., 94} we look in the Grid output for two consecutive values E[N1] 
and E[N2] such that the ECG divided by 100 is between the parametric representation of the AELF at 
entry ratio 1 for the adjacent Grid points:  

(E[N1], 1)ܨܲܧܲ   <  100 / ݔ   (5) (E[N2], 1)ܨܲܧܲ 
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Let Z1 = Z(E[N1],ܮ)/E[Z(E[N1],ܮ)] and Z2 = Z(E[N2],ܮ)/E[Z(E[N2],ܮ)], and consider the four 
parameter vectors ݕଵሬሬሬሬԦ,  ݕଶሬሬሬሬԦ , ݉ଵሬሬሬሬሬԦ  and ݉ଶሬሬሬሬሬԦ: ݕ, = RZj(ݎ)  ݉, = -SZj(ݎ) 

For j = 1, 2 and ݅ = 0,  1, … ,  69 . 

Then, when ݎ = 1, we have: 

(E[N1], 1)ܨܲܧܲ                = ଵ,ଵଽݕ  <  100/ݔ  ଶ,ଵଽݕ =  (6) (E[N2], 1)ܨܲܧܲ 

Note: the 19 subscript in ݕଵ,ଵଽ refers to the 19th entry ratio interval endpoint, which corresponds to 
entry ratio ݎଵଽ = 1.  

We determine the interpolation weight, ݓ,  using the formula: 

ݓ  = െ ݔ)  ଶ,ଵଽݕ)/(ଵ,ଵଽݕ   െ  ଵ,ଵଽ) (7)ݕ 

and set  ݕሬሬሬԦ = (1 െ ଵሬሬሬሬԦݕ(ݓ + ଶሬሬሬሬԦ and ሬ݉ሬԦݕݓ = (1 െ ଵሬሬሬሬሬԦ݉(ݓ +  . ଶሬሬሬሬሬԦ݉ݓ
Then the AELF representation for ECG ݔ at loss limit ܮ =  :is the parameteric form ܯ$50

 Յ,௫(ݎ) = ;ሬሬሬԦݕ )ܨܲܧܲ  ሬ݉ሬԦ;  r  (8)  (ݎ 

Note that: 

  Յ$ହெ,௫(1)  = ଵଽݕ  =  (1 െ ଵ,ଵଽݕ (ݓ  + ଶ,ଵଽݕݓ  =  (9) 100/ݔ 

With the same ECG, ݔ, we next consider all values of the per claim limit ܮ. We want to keep the risk size 
ECG ranges for all sub-tables the same as for Sub-Table 1 (i.e., $50M threshold), but adjust the 
parameter vectors  ݕሬሬሬԦ and  ሬ݉ሬԦ by the loss limit.  

Let Z1 = Z(E[N1],ܮ)/E[Z(E[N1],ܮ)] , and Z2 = Z(E[N2],ܮ)/E[Z(E[N2],ܮ)], where the claim counts N1 and 
N2 are those determined above for the case ܮ =  .ܯ$50

Again, consider the four parameter vectors ݕଵሬሬሬሬԦ,  ݕଶሬሬሬሬԦ , ݉ଵሬሬሬሬሬԦ  and ݉ଶሬሬሬሬሬԦ as defined above for the $50ܯ limit but 
now using the limited loss distributions Z1 and Z2  which vary depending on the loss limit ܮ. 

We now set  ݕሬሬሬሬԦ = (1 െ ଵሬሬሬሬԦݕ(ݓ + ଶሬሬሬሬԦ and ݉ሬሬሬሬሬԦݕݓ = (1 െ ଵሬሬሬሬሬԦ݉(ݓ +  is the same as ݓ ଶሬሬሬሬሬԦ , where the weight݉ݓ
determined above for the case ܮ =  .ܯ$50

Then the AELF function for ECG  ݔ and loss limit ܮ is the parameteric form: 

 Յ,௫(ݎ) = ;ሬሬሬሬԦݕ)ܨܲܧܲ  ݉ሬሬሬሬሬԦ; for 0 ,(ݎ    ݎ   10 (10) 
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Յ,௫(ݎ) is used to calculate the AELFs that populate the proposed Table of Aggregate Loss Factors for all 
18 loss limits associated with the policy excess ratio table and ECGs.   

Several mathematical tests were performed on the final AELF values in the Table of Aggregate Loss 
Factors to ensure that certain desirable properties hold. In general, these properties are: 

AELFs should be monotonically decreasing with respect to entry ratio 
The rate of decrease of AELFs should be monotonically decreasing with respect to entry ratio 
AELFs should be monotonically increasing with respect to loss limit 
AELFs at a given entry ratio should be monotonically decreasing with respect to risk size 
The rate of decrease of AELFs at a given entry ratio is expected to be monotonically decreasing 
with respect to risk size 

These AELF properties were tested while noting that for the Table of Aggregate Loss Factors, ECG is the 
risk size dimension and sub-table corresponds to the loss limit dimension.  

Handling of ALAE and Loss Limit Type 
Similar to the approach for the current Table of Insurance Charges, a single set of AELF values is included 
for use with all policies, whether the applicable loss limit is on a per-claim or per-occurrence basis, and 
regardless of whether ALAE is included with ratable losses for purposes of computing the retrospective 
premium.  

This is based on an analysis observing that the relative change in the AELFs based on including versus 
excluding ALAE with losses, or for applying a loss limit on a per-occurrence versus per claim basis was 
immaterial. The small relative differences are further offset within the calculation of the net aggregate 
loss factors, applicable when there is a minimum and maximum aggregate loss limitation. 

The values contained in the Grid used to populate the Table of Aggregate Loss Factors are based on 
losses excluding ALAE, and loss limits applied on a per-occurrence basis. 

Benefits of the Table of Aggregate Loss Factors 
Because the proposed table contains values that are based on a limited aggregate loss 
distribution, the table eliminates the need for an adjustment to account for overlap between 
the loss limit and aggregate loss limitation. AELFs obtained from the proposed table are more 
accurate for policies with a loss limit than is produced under the current methodology  
The proposed Table of Aggregate Loss Factors does not need periodic updates for claim 
inflation, as the introduction of policy excess ratio lookup ranges incorporates any and all loss 
limitations 
The parametric form Յ,௫(ݎ) provides users with a convenient method for calculating AELFs that 
are consistent with the values in the Table of Aggregate Loss Factors 
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The values contained in the Table of Aggregate Loss Factors are calculated in a manner that is 
consistent with the proposed methodology underlying Aggregate Loss Factors on Demand, with 
certain exceptions due to the countrywide nature of the table 
The Table of Aggregate Loss Factors leverages NCCI’s 2014 Excess Loss Methodology, and 
replaces the current Table of Insurance Charges, which was created in the 1990’s 

 


