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Introduction 
As the movement towards consumer-centric, value-based care continues, health insurance plans 
are playing an increasingly critical role. By pursuing innovative measures to actively engage 
members to lead healthy lifestyles, embrace personalized care, and minimize waste, health plans 
are transforming their roles and impacting the entire field of healthcare.  

Ayasdi uses machine intelligence to find patterns and relationships in healthcare data that simply 
cannot be recovered using traditional means. This approach, based in mathematical technique 
called Topological Data Analysis, has proven remarkably successful across a range of key 
challenges in the Payer space. This paper outlines how Ayasdi attacks those problems and what 
one could expect in terms of results.  

It should be noted that Ayasdi’s technology is not simply a data science tool. While the underlying 
power is well documented, perhaps more importantly for a health plan with thousands of 
employees, is the ability to encapsulate that intelligence in applications – abstracting the math but 
leaving the results. Intelligent applications are the endpoints of Ayasdi’s technology and they 
deliver enterprise-wide capabilities for risk management, care optimization, and improved financial 
decision-making.  

Population and Network Risk 
A core component of any health plan is to understand their population and to effectively manage 
the risk that it presents. New machine intelligence techniques that leverage unsupervised learning 
are revolutionizing this work by finding member segments and risk relationships that don’t reveal 
themselves to traditional rules-based approaches or are far more granular than the groups defined 
by legacy systems.  

Provider and Member Segmentation 

Intelligent Segmentation leverages machine intelligence to discover all provider segments or 
member populations in a way that promotes improved quality of service and highly personalized 
plans for healthcare consumers. The key is Ayasdi’s ability to examine millions of attributes per 
data point to create a higher resolution view of the population and of the needs of the individual 
member. Armed with this information, health plans can prescribe the best actions to engage 
members at the highest level and provide more relevant, effective member communications. 

One of the nation’s largest health insurers used Ayasdi to determine the precise enrollment 
characteristics for profitability in the ACA markets where they operated. This analysis required a 
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combination of unsupervised learning as well as prediction to determine the attributes that 
mattered. The data consisted of more than 1.8 million covered lives with more than 8,000 
attributes spanning a timeframe that stretched from prior to enrollment (consumer data), at 
enrollment (plan and actual member info) into post enrollment (claim and health information).  

 

 
Figure 1: Ayasdi's Population Risk Stratification Application. 

 

Risk Prediction 

Organizations can discover even the most nuanced sub-populations through AI and can accurately 
predict future risk trajectories and drivers of risk. Intelligent applications inform the most effective 
interventions for delivering the best outcomes, allowing more effective management of risk-based 
contracts and the ability to foresee and plan for the products and services that will be necessary 
over time. This type of holistic approach made possible by Ayasdi allows health plans to manage 
population health proactively and continuously. 

One of the largest integrated delivery systems on the west coast recognized that their members 
did not fall into a single category (cancer, diabetes, nephrology) rather there were multiple 
comorbidities that obscured risk and thwarted efforts to alter the progression trajectory or 
ultimately treat the patients. For them the first step was to understand the problem better. The IDN 
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deployed Ayasdi’s Population Risk Stratification application to create more granular groups of key 
disease segments. The result was improved risk prediction by as much as 50% in many cases. 
Further, with these more granular groups, the IDN could develop ways to manage and/or treat the 
distinct cohorts more effectively.  This nuanced view of sub-populations allowed the IDN select 
more appropriate care plans and treatments for its members. 

 
Figure 2: A topological model of patient subpopulations colored by expected annual cost. 

Care Optimization 
The value-based care movement requires health plans to work more closely with healthcare 
providers on optimizing care for patients to maintain health and to deliver the best quality care. 

Clinical Variation Management 

The healthcare landscape increasingly demands a hybrid skill set where payers and providers 
become more adept at each other’s perceived competencies. Clinical Variation Management is a 
prime example. Generally considered to be the domain of the provider, payers are realizing that 
their longitudinal perspective can, if distilled correctly, influence a number of critical decisions from 
evaluating the candidacy of an at-risk contract, establishing pricing, developing defensible 
standards of care, creating incentives, to steering members in the direction of the best care. 

Ayasdi’s Clinical Variation Management application is the most sophisticated and widely deployed 
application in the industry and establishes a notion of similarity for patients with similar treatment 
paths and similar outcomes. This immensely complex task includes billions of data points and the 
application produces a consensus care path establishing the exact sequence of event required to 
replicate that performance. The power of this application has been appreciated by providers but is 
now being adopted by payers.  
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Figure 3: A computed clinical pathway in a patient group. 

One of the largest payers in the United States used Ayasdi’s Clinical Variation Management 
application to determine which doctors were the best at performing certain procedures and 
directing their members to those doctors. They started with procedures, medical administration (all 
pharmacy), diagnostics and authorization data for close to 8,000 patients who underwent coronary 
artery bypass graft surgery (CABG). The patients contained slightly more commercial members 
than Medicare members.  Not included in this work but available for subsequent study was 
detailed EMR data, detailed inpatient/outpatient data, socioeconomic data, patient experience, 
referrals, benchmarks and business segment/geographic data. Using this data in conjunction with 
Ayasdi’s Clinical Variation Management application, the Payer discerned the evidenced-based, 
optimal care process model for CABG based on several key outcome variables. Those included 
overall cost, length of stay, readmissions, complications and any ER post procedure. With that 
optimal care process model identified, the Payer then identified providers with strong compliance 
to the care process model and validated the association between compliance and good outcomes 
(LOS, cost, adverse events). Those become “preferred” Providers for CABG. Indeed, most Payers 
already have this designation. This technology makes it far more efficient and effective. 

Financial Performance 
Cost and waste reduction continue to be top of mind for health insurance plans and the ability to 
survey financial and other types of data to detect patterns and anomalies is essential. Ayasdi’s 
application development framework ensures that its platform can be deployed against payer 
specific business problems while existing applications can be tailored to fit the deployment 
scenario at hand.  
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Fraud, Waste and Abuse Prevention 

With today’s data environment, AI consumes much more than claims data, including contextual 
information from provider contracts, company policies, comparative behavior, performance data, 
and external data to detect complex patterns and fine-grained anomalies to improve payment 
decisions. 

Conventional fraud detection models result in a high rate of false positives. AI identifies hotspots, 
such as those of overpayments, and their precise drivers within minutes versus weeks. Intelligent 
applications accurately predict and prevent future fraudulent, misclassified or overpaid claims in 
the future, providing a systematic, automated way of prioritizing leads for investigation. 

An example of Ayasdi’s work in the space was with a one of the country’s largest payers. The 
company was struggling with poorly qualified leads for SIU and the result was significant leakage. 
Using Ayasdi, the payer used claims from more than 700 medical specialties to develop identify 
and rank and explain the features associated with fraudulent claims. By optimizing what to look at, 
the effectiveness and efficiency (limiting false positives) of the SIU increased significantly - 
resulting in a 2X increase in qualified leads and 7X improvement in turnaround time yielding more 
than $1M per month in recovery. 

 
Figure 4: Ayasdi's Overpayments Application identifies and describes key hotspots automatically. 
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Summary 
In the hypercomplex and highly competitive world of healthcare insurance – intelligence matters. 
Ayasdi’s differentiated machine intelligence platform coupled with its intelligent application 
framework and domain expertise mean that payers can access solutions that are deployable today 
while ensuring they have the capabilities to tackle challenges in the future. To learn more about the 
applications in our suite or the technology that powers them reach out to us at sales@ayasdi.com. 



 

 

About Ayasdi 
Ayasdi is the global leader in the development of enterprise-grade, machine 
intelligent applications for financial services, healthcare and the public sector. 
Powered by breakthroughs in both mathematics and computer science, the 
company’s software platform has already solved some of the world’s most 
complex challenges. 

Based in Menlo Park, CA, Ayasdi is backed by Kleiner Perkins Caufield & Byers, 
IVP, Khosla Ventures, Centerview Capital Technology, Draper Nexus, Citi 
Ventures, GE Ventures and Floodgate Capital. 
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