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Goals of the Research

The purpose of this study was to investigate and analyze relationships between the 
property and casualty insurance company ratings of Demotech, Inc. (Demotech) and the 
A.M. Best Company (Best).  Specifically, this analysis consisted of the following: (1) 
analyzing whether or not Demotech’s ratings are predictive of Best’s ratings, (2) testing 
the statistical hypothesis of the independence of Demotech’s ratings on company size, 
and (3) investigating the consistency of both companies’ ratings with respect to corporate 
structure.

Data and Calculations Underlying the Analysis

In this analysis, 1,581 companies that were rated by both Demotech and Best were 
considered.  The companies that were not rated by either Demotech or Best were not 
considered in this study.  The data used in this study was supplied by Demotech and the 
1999 Best’s Key Rating Guide®.

The whole population of companies was divided into seven groups, which were based on 
the Financial Size Categories of Best.  In this report, these groups are referred to as FSC 
Groups.  FSC Groups were used as a proxy for firm size.  The groups are defined in 
Attachment 1 to this report. 

Attachment 2 contains tables with computed probabilities corresponding to Demotech’s 
and Best’s ratings by FSC Group.  For each of the seven FSC Groups, four tables, 
numbered one through four, and three auxiliary data tables were created. 

• Table 1 is a frequency distribution table showing the number of companies for 
each combination of Demotech’s and Best’s ratings.   

• Table 2 contains probabilities corresponding to these rating combinations.   
• Table 3 differs from Table 2 by defining groups of Best’s ratings, which are 

displayed in columns.   
• Table 4 contains groups of both Demotech’s and Best’s ratings.  The grouping of 

ratings was done with the purpose of maximizing probabilities and analyzing 
potential relationships between groups of Demotech’s and Best’s ratings. 

• The probabilities in Tables 2, 3, and 4 were computed based on corresponding 
frequencies from Table 1.  These calculated numbers are estimates of actual 
probabilities.
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Confidence Intervals of Probability Estimates

In order to measure the accuracy of these estimated probabilities, a 95% confidence 
interval for each of the estimated probabilities was calculated.  In order to compute an 
upper bound (lower bound) of the 95% confidence interval of any given probability, ½ of 
the length of the 95% confidence interval must be added (subtracted) from the estimated 
probability.  The confidence interval lengths are computed in the three auxiliary tables 
corresponding to Tables 1 through 4 for each FSC Group.  

Finally, to illustrate the results, eight graphs were constructed.  The following graphs are 
contained in Attachment 3: 

• Graph 1 shows the relationship between FSC Group and probability of falling into
the A category for Demotech and Best.  For Demotech the A category consists of
A", A' and A, and for Best it consists of A++, A+, A and A-.

• Graph 2 shows the conditional probability of a Best A rating given a Demotech A
rating (i.e. Prob (A++ or A+ or A or A- | A" or A' or A)) for each FSC Group.

• Graphs 3 and 4 show similar information as Graphs 1 and 2 for Best’s ratings of
B++ or B+ or B or B- (category B) and a Demotech rating of S.

• Graphs 5 and 6 show similar information as Graphs 1 and 2 for Best’s ratings of
Best C++ or C+ or C+ or C- (category C) and a Demotech rating of M.

• Graphs 7 and 8 display the same information as Graph 1 for exclusively Mutual
and exclusively Stock companies respectively.

Table 5 displays the number of companies in Category A for Best and Table 6 divides 
these companies between Mutual and Stock companies.  Tables 7 and 8 display the same 
information for Demotech.  Tables 5 through 8 are contained in Attachment 4. 

Focus of the Study

This analysis focused on analyzing the level of stochastic dependence of Best’s ratings on 
Demotech’s ratings, or alternatively, the evaluation of the ability of Demotech’s ratings 
to predict Best’s ratings.  Attachment 5 consists of a table entitled Compared Ratings 
Table that displays the conclusions concerning the value of Demotech’s ratings as 
predictors of Best’s ratings.  The remainder of this section describes the analysis that 
supports these conclusions. 

Considering conditional probabilities of Best’s ratings given Demotech’s ratings is not 
sufficient for the purpose of determining the value of one rating as a predictor of another.  
If B denotes the event of a certain Best rating, and D denotes a certain Demotech rating, a 
high conditional probability, P (B|D), does not imply that event B is highly “predictable” 
by the occurrence of the event D.  Consider the situation in which P (B|D) is close to 1.00 
but P (B)>P (B|D).  In this situation the occurrence of D does not help to “predict” the 
occurrence of B.  Therefore, in order to measure how useful D is for “predicting” B, it is 
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reasonable not only to consider P (B|D) but also the ratios P (B|D) / P (B), and (1-P (B)) /
(1-P (B|D)).  Both of these additional ratios characterize how valuable P (B|D) is in 
comparison with P (B).  In this analysis, in order to consider the event D to be useful in 
predicting event B, the requirement that either of the two additional ratios be greater than 
1.00 was imposed.  The greater either of these additional two ratios is, the greater the 
level of credibility that can be given to D for its usefulness in predicting B.  

Additionally, the length of the 95% confidence intervals was considered.  If the length of 
the confidence intervals was too large in comparison to the difference P (B|D)–P (B), 
then no further consideration was given to D as a predictor of B.  Thus, considering the 
three values P (B|D), P (B|D) / P (B), and (1-P (B))) / (1-P (B|D)), and the length of these 
three values’ confidence intervals for each of FSC Group, Demotech’s ratings were 
characterized as either Excellent, Very Good, Good, Fair or Poor predictors of Best’s 
ratings.

Results of the Analysis of Demotech as a Predictor of Best by FSC Group

We begin with the largest companies, FSC Group 7.  As shown in Table 4, P (Best A++ 
or A+| A" or A') = .9935 with 95% confidence interval (0.8703, 1]. Also, P (Best A++ or 
A+) = 0.9894.  Hence, P (Best A++ or A+| A" or A')>P (Best A++ or A+), thus a 
Demotech rating A" or A' can be considered as a good predictor of a Best rating of A++ 
or A+.  In the same FSC Group we have that P (A++ or A+/S) = P (A++ or A+/M) = P 
(A++ or A+/L) = P (A++ or A+/S or M)=P (A++ or A+/S or M or L) = P (A++ or A+/M 
or L) = 1.  However, the lengths of the confidence intervals for these probabilities are too 
great to consider these estimates of probabilities to be meaningful.  Similar comparison 
and reasoning is applied in the remaining FSC Groups. 

In FSC Group 6 there were no combinations of ratings through which Demotech could be 
considered to be a valuable predictor of a Best rating. 

In FSC Group 5 there are two predictors with value.  Demotech A" is a good predictor of 
Best A++ or A+ or A, and Demotech A' is a good predictor of Best A+ or A or A-.  Other 
combinations with conditional probabilities that are great enough to be considered as 
good predictors have confidence intervals which are too large to warrant further 
consideration.

In FSC Group 4 there are three predictors with value: (1) Demotech A" is a very good
predictor of Best A++ or A+ or A or A-, (2) Demotech A" is a good predictor of Best A+ 
or A or A-, and (3) Demotech A' is an excellent predictor of Best A+ or A or A-. 

In FSC Group 3 there are two predictors with value.  Demotech A" is a good predictor of 
Best A++ or A+ or A or A-, and Demotech A" is a very good predictor of Best A+ or A 
or A-.  The rest of conditional probabilities in this FSC Group are too low to be 
considered further. 

5



Demotech, Inc. and A.M. Best Ratings Comparison Study 
By Mark Kaminski, Ph. D. 

February 7, 2000 

Page 4

In FSC Group 2, we identify the following predictors with value:  (1) Demotech A" is a 
good predictor of Best B++ or B+ or B or B-, (2) Demotech A" is a very good predictor 
of Best B++ or B+ or B, (3) Demotech S is a good predictor of Best B++ or B+ or B or 
B-, and (4) Demotech L is an excellent predictor of Best C++ or C+ or C or C-.  For this 
fourth combination, the conclusion is based on the fact that P(C++ or C+ or C or C- | L) = 
1, with a very long 95% confidence interval of (0.5474, 1), but a very small unconditional 
probability of P(C++ or C+ or C or C-) = 0.1764.  The rest of the conditional 
probabilities in this FSC are either too small, or have confidence intervals which are too 
great to warrant further consideration. 

In FSC Group 1, there are only 2 companies.  Thus, no analysis was done. 

Again, Attachment 5 summarizes these results by FSC Group. 

Testing the Hypothesis of Independence of Demotech’s ratings on Company Size

A Chi-Square Test was used to test the hypothesis of independence of Demotech’s 
ratings on FSC Group.  The hypothesis of independence of Demotech’s ratings on FSC 
Group was rejected at a significance level of 1%.  After excluding Demotech L ratings, 
the hypothesis of independence of Demotech’s ratings A", A', A, S, M by FSC Group 
was accepted at a significance level of 1%. 

Best’s ratings are clearly highly dependent on Company size as evidenced by Graphs 1, 7 
and 8. 

Consistency of Ratings with Respect to Corporate Structure (Mutual, Stock)

No preferences towards Mutual or Stock companies were observed in the Demotech or 
Best’s ratings.  It is startling that the distribution by FSC Group of companies in the Best 
A category was essentially identical for Stock companies, Mutual companies, and all 
companies combined.  The maximum deviation at all FSC Groups was ±4% points.  This 
can be seen in Tables 5 and 6. 

Under the condition of non-preferential rating, considering only FSC Groups 3, 4, 5, and 
assuming a consistency in the number of companies falling in the A category within 
±4%, the probability of this type of event occurring is estimated to be less than 2.6×10-7.
Therefore, statistically speaking, this extremely high consistency of Best’s ratings cannot 
be a consequence of the policy of non-preferential rating, but rather is more likely 
evidence of an intentional effort to have the same percentage of both Mutual and Stock 
companies obtain each rating. 
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Summary:

Over all, Demotech’s ratings were found to be fair predictors of Best’s ratings.  In FSC 
Groups 3 and 4 Demotech and Best seem to have similar ratings.  They differ for 
companies in FSC Groups 5, 6 and 7, and they differ further for the small companies in 
FSC Groups 1 and 2.  The main source of difference, in my opinion, is the fact that 
Demotech’s ratings seem to be independent of FSC while Best’s ratings are very strongly 
dependent upon FSC.  The strong dependency of Best’s ratings on FSC is well illustrated 
in Graphs 1, 7 and 8. According to Graph 1, a company which belongs to FSC Group 5 
can be 97% certain to be in the Best A category, and a company in FSC Group 6 or 7 can 
be 100% certain to be in the A category.  At the same time, companies in FSC Group 3 
have only a 50% chance of falling in the Best A category.  Companies in FSC Group 2, 
have essentially no chance of obtaining an A category rating from Best.  Graph 3 says 
that the Best B category of ratings is mainly reserved for companies of FSC Groups 2 and 
3.

In FSC Groups 2, 3 and 4, some of Demotech’s ratings are valuable predictors of Best’s 
ratings.  Due to the discrepancy of ratings between Demotech and Best in the larger FSC 
Groups described above, there are not many combinations of ratings for which 
Demotech’s ratings are valuable predictors of Best’s ratings. 

No ratings preferences with regard to corporate structure were found for either the 
Demotech or the Best rating procedures.  As previously mentioned, statistically speaking, 
the extremely high consistency of Best’s ratings with regard to corporate structure cannot 
be a result of the policy of non-preferential treatment, but rather is being forced. 
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Financial Size Category Groups
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Demotech, Inc. and A.M. Best Ratings Comparison Study
Financial Size Category Group Definitions

A.M. Best FSC FSC GROUP
1 1
2 2
3 3
4 3
5 3
6 4
7 4
8 4
9 5

10 5
11 5
12 6
13 6
14 6
15 7

Attachment 1
9
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Tables 1 through 4 for each FSC Group
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