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“general Al possess generalized autonomous preddnmgcapacitiethatare comparable to the
processes of the human brain, thegt are able to adapt to novel situations or information (Macnish
et al, 2019).

It is important to emphasize the ways in which Al modeling techniques tortrasstandard
scientific model employed in classical or traditional statistics:

Classical StatisticsMethod of hypotheticaleductive reasorgin which hypotheses are cleard
narrowlyspecifiegbrioto datatesting, often with a prior understanding of the underlying causal nature
of the relationships between varialflagoose:To further causal understanding

Al: Often employs a type of “data mining” in whichaghire patternseeking algorithm is released

“‘into the wild” to identify possible correlations between variables that may be predictive of some
independent variabldypotheseare not specified prior to data analysis, and the algorithm may very
well identify correlations that would not have occurred to an analyst and whose causal relationship is
constructed podtoc (to the degree that Al users are concerned with caudBliBuapase:Predict

future outcomes or events.

The difference between these two approaches is natdndiaignificant disagreements about the
advantages and disadvantages of Al relh&mof note that Al did not emerge principally from
universiy statistics departments, but rather from the dietdmputer science. Many statisticians

remain skeptical of thechniques arttave offered up a variety of caveats for theiFasexample,

recently thémerican Statistical Socie®pA)reacted tohte “reproducibility crisis” afflicting some
disciplines that have discovered, with much consternation, that a large volume of published works
could not be replicatetihe concern was that increasingly less rigorous statistical methods departing
from the hpotheticadeductive approach were becoming more prominent in a variety of fields
underminingonfidence on research findirigsmarking on departures from a rigorous hypotheA( )13 (i)19
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regulators and insurers regarding the meaning of statistical relationships appeadingven
modelghat lack intuitive gm many casesven plausible explanatioBse Appendix A for further
discussion of the ASA statement.

The discussion abovenist intended to sway state insurareggilators one way or the other with

respect to AlThe purpose is simply to proffer some caveats shared by many stafisfioians.

caveat is the Al techniques were developed to analyze very large data sets consisting of millions of
records and possibly thousands or tens of thousands of vdtisbksd to have an advantage in

that algorithms can perform a large volunanalyses across diffiet constellations of variables in

a way that would be highly impractical employing traditional (and manual) model building.
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Miscellaneaus Data SourcesSome financial data has been incorporated into market information
systemdnsurers that are under financial stress, or that rapidly expand into or contract out of a line
of business, or that exhibit high defense or other adjudicat®muagtoe subjected to additional
analysisVhile financial indicators are only indirect or proxy measures of potential market issues, and
by themselves may have no clear mbdsetd interpretation, interpretation within the context of a
host of other indators may be reflective of the present of a matkgant issue.

The NAIC, in conjunction with state insuramegulatorshasdeveloped &road scopémarket

score” that incorporates much of the data referenced albosle is made available to regulators via

the Market Analysis Prioritization TQdIAPT). One such data are “normalized” by the premium
volume and scope of company operations as necéssaexample, several RiB&ed ratios
express the volume of RIB&ions in relation to premium volume, the number of states in which
they have significant premium, and a composite ratio that incorporates both premium Badtscope.
ratio is given a score, and their contribution to the overall score weighted aoc¢bsdingerceived
predictive relevanc&or example, financial ratios are accorded significantly less weight than
complaints, as their relationship to market misconduct is considered more speculative and indirect.

An important caveat is thatedictiveanalytics is not well developed in market regul@tienatios
employed in théMarket Analysis Review Syst&dARS have not been subjected to rigorous
statistical tests that demonstrate their analytic Mhtle some work has been performed in this
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entities that may merit additibsarutiny and to narrow focus on a much more limited subset of
companies out of a larger pool of compaltigeerefore primarily prioritizes limited regulatory
resources.

State insurancegulators avail themselves of the formal analytical procepses lagl the NAIC.
Quantitative or “baseline” analysis identifies entities with anomalous indicators that significantly
depart for industrwide valuesA “level 1” analysis may be pursued, in which an analyst devotes
additional scrutiny to such things@splaint trends, common reasons complaints are lodged against

an insurer, similarities in RIRS actions,lfettoncern still remains (or additional concerns are
identified) subsequent to level 1 analysis, a structured level 2 analysis may be Adsfanid.
analysis requires a much greater commitment of time and reBouregample, rather than just
manually reviewing complaint data to identify patterns, an analyst may manually review actual
complaint documentation to garner a more detailed tamdkng of the nature of complaints.

As a preliminary to the following discussion, Al/statistical analysis may have two primary functions
within the context of the current market analysis structure:

1. More accurately identify companies that merit theoaddliéxpenditure of resources necessary
to perform the moréaborintensivdevel 1 and lev@ analyse#nalysis processtdsat more
efficiently identify problem companies for this purpose are by definition more effective and more
effectively target resources by avoiding “false positives” (for lack of a better word).

2. Potentially, Al methods could assume many of the functions that are currently performed
manuallyFor example, many of the patteageking analysis performed by analysts in a level 1
review could conceivgldbemore efficient if automateBotentially, Al could identify patterns
that might elude a human analysigery advanced level of Al could perhaps assume complex
analysis involved with manually reviewing complaint files and doctimestzer, while the
possibility is raised here, it is not further pur3ined level of Al suitable for tasks may not even
exist aget or if it doesit may be so specialized that it may not be available iosstedace
regulatorsEven if available, the likely enormous costs themselves would render them highly
impractiel.

Whether such Al exists, is available at a practtamd can actually qaegrform more conventional
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approach that forathe core of conventional statistics may have advaintagess of generating

valid causal conclusiohwever, Al may have certain advantages with respect to confronting the
enormity of modern dat#és Al is welbuitedto performing much more expansive analysis and
patternseeking routines over vaaantiies of data, it may well identify predictive patterns that would
have escaped conventional analysis or that are counterintuitive such that some hypotheses may nevel
have occurred to an analyst employing a standard hypetleeticaive approacHoweverthere

are distinct disadvantages as well, and they are shared by other approaches oftataterimied “

The fact ighat patterns may lack an intuitive meaning, and the manner isughiglatterns are
identified and render interpretatimay be uncleaAdditionally, patterns mggnerate numerous

“false positivesapparent patterns or correlations that are purely random and possess no meaning or
any real predictive power whatsoeMais is not fatal for Al techniques, but it introduces much in

the way of caveats and requires significant remedial measures to be @&mpl@yedlem is so
significant that it merits a much fuller discussion in a separate section below.

The Work of Market Information Systems Research and Development (D) Working Group

The Working Group solicited input frararious partieg.wo partiesdeliverecoreserdtionsto the
Working Group:

1. On June 162021the Working Groupdiscussed a presentation regarding Al methods currently
being explored by NAIC staff to predict which insurers are likely to experience financial stress,
including insolvencyBeginning in January 2024,caitside consulting group was retained to
developboth Al as well as more traditional statistical techrtmwesstruct predictive models
of insolvency risk.he efforts are ongoing at the time of wrifirgsenters believed the methods
were promising and
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As noted above, Al techniques such as text analysis could potentially expand such exercises and
improve the identification of concerning patterns at a deeper level, as well as assess ways to improve
the efficiency of othejualitative tasks.

Recommendation 4:Assess ways Al can improve both the efficiency of qualitatyjses and
facilitate pattern recogniti@trosdarger volume of textual evidence, including most especially
complaing, but perhaps other textual s@arc
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are identified via Al and found useful, standard statistical models should also be employed to test
whether different techniques yield superior predictive phAdditional discussion of caveats is
presented in the appendix.

That said, there is much potential of Al in market analysis, assuming #yahacdgiamyutiata are
availahl&s noted, such techniques are most suited for large datasets nylsize weuld make a
standard statistical approach impractical just given the sheer number of possiltlesavadédile
for testing.

Recommendation 5:Systematically explore potential data sources suitable for Al techniques, with
an eye fodiscovering patterns and relationships in relation to sonuefinvgldoutcome one is
attempting to predict. This may be identifying entities that may merit ald@ityotatory scrutimy

a way that is currently done by the less sophisticated methodedmh@MAPT or withthe

MCAS Larger volumes of data, such as the standard datasyegqudsé subjected to Al to identify
problematic claimsandling underwritingand other insurgaractices.

Summaryof Recommendations

Recommendation 1:Survey currently available market analysis asataidentify substantive
deficiencies based on the nature and substance of the data element&cdlleetihat all data are
consistently reported across insurers to the dagtEglandensure adherence to definitions of
data elements.

Recommendation 2:In conjunction with recommendation 1 (assess data quality), state insurance
regulators should adagimuch more rigorously statistical approach to identify the predictive power

of market scoring systems, assess how each variable should be weighted in terms of its unique
contribution to productiveness, and drop those that lack analytidrutiitgiton, effort should be

made to integrate data into a single overall anatysexample, the MAPT does not incorporate

MCAS data, which is typically subject to a separate andigsM/orking Group believ¢hat a
“piecemeal” approach is likely less effective than a more integrated approach.

Recommendation 3:In undertaking recommendation 2, incorporate various promising Al modes
of analysesas well as traditional statistical mode@mpstantly assess tpeecision of model
outcomes relative to objectiv@sch as identifying potential market issues.

Recommendation 4:Assess ways Al can improve both the efficiency of qualitatyjses and

facilitate pattern recognition across larger volumes of testleaice, including most especially
complaints, but perhaps other textual sodfoegxample, the “level 1” analysis formalized in NAIC
market system may include a review of the “management discussion and analysis” of the financial
annual statement.

Recommendation 5:Systematically explore potential data sources suitable for Al techniques, with
an eye fodiscovering patterns and relationships in relation to sortefimgtl outcome one is
attempting to predict. This may be identifying entities that may merit additional regulatory scrutiny in
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a way that is currently done by the less sophisticated methods empheydAPT or withthe
MCAS.
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AMERICAN STATISTICALASSOCIATION RELEASESSTATEMENT ON STATISTICAL
SIGNIFICANCE AND
P-VALUES

Provides Principles to Improve the Conduct and Interpretattmmeoic@®uantitative
March7,2016

The American Statistical Association (ASA) has released a “Statement on Statistical Significance
andP-Values” with six principles underlying the proper use and interpretationvltiee p
[http://amstat.tandfonline.com/i/abs/10.1080/00031305.2016.1154108#.Vt2XIOaEPMKe ASA

releases this guidance eraloies to improve the conduct and interpretation of quantitative

science and inform the growing emphasis on reproducibility of science research. The statement
also note that the increased quantification of scientific research and a proliferation of large,
complex data sets has expanded the scope for statistics and the importance of appropriately
chosertechniquegroperlyconductednalysesndcorrectinterpretation.

Good statistical practice is an essential component of good scientific practice, the statement
observes, and such practice “emphasizes principles of good study design and condatt, a variety
numerical and graphical summaries of datastemuting of the phenomenon under study,
interpretation of results in context, complete reporting and proper logical and quantitative
understanding afhatdatasummariemean.”

“The p-value was never intended to be a substitute for scientific reasoning,” said Ron
Wasserstein, the ASA’s executive director -f¥ésibned statistical arguments contain much
more than the value of a single number and whether that number exceeds an arbitrary
threshold.The ASA statemensintendedo steeresearcimto a‘pog p<0.05 era.”

“Over time it appears thevplue has become a gatekeeper for whether work is publishable, at
least in some fields,” said Jessica Utts, ASA president. “This apparent editorial bias leads to the
‘file-drawer effect,” in which research wigtistically significant outcomes are much hkeifg

to get published, while other work that might well be just as important scientifeadlyseen

in print.It also leads to practices called by such nanpdsaaking’ and ‘dathedging’ that

emphasize the search for smalllpes over other statistical and sciergdigoning.”

The statement’s six principles, many of which address misconceptions and misuse of the p
value, aréhefollowing:

1. P-valuesanndicateowncompatibhedataare witaspecifisthtisticedodel.

2. P-valuedonot meastheprobabilithatthestudielypothessueorthg@robability that
the dataere produngdndom chance alone.

3. Scientiftonclusi@amebusinesspolicygecisiosisouldotbebaseonlyorwhetharp-
valupasses a sptuiéishold.
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