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Abstract 

This report analyzes the utility of Avey in automating claim processing for Doha Insurance Group (DIG). 

The claims received from DIG were automatically processed through Avey’s state-of-the-art intelligent 

claim system, after which results were collected and verified. Subsequently, a statistical sample was 
drawn from the processed set of claims and a corresponding gold standard was established and 

compared against Avey’s and DIG’s outputs. The performance results showed that Avey is 5.6 times 

more accurate than the system that was used by DIG to process the claims. This shall translate into 
tremendous money and time savings for DIG, enabled by Avey’s immediate, intelligent, and unique 

claim processing capabilities.   

Introduction 

This experiment is designed and conducted to ensure that Avey can immediately and effectively (i.e., 

with very high accuracy) process thousands of claims for DIG. Avey’s intelligent claim system can 
improve the efficiency of DIG and significantly reduce errors, time, and cost on it. We next elaborate 

on the methodology of the experiment and scientifically demonstrate how Avey can meet its 

effectiveness objective and empower DIG. 

Methodology  

We received 74,657 claims which consisted of 140,069 sub-claims (a sub-claim is one row in the MDS) 
and 1057 unique CPT codes. The claims were assigned four different statuses as shown in Figure 1. For 

the sake of this experiment, we excluded claims with the status ‘undelivered’ and ‘invalidated’ as we 

were unaware of what they meant or entailed. We also assumed that the status ‘closed’ meant that 

DIG approved the claim. Consequently, we were left with 57,709 claims and 1002 CPT codes.   
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Of the 1002 CPT codes, a few CPT codes were invalid. We handled the invalid CPT codes in two ways 

as follows: 

a. We excluded any sub-claim that had the CPT code CG1 (Generalist consultation) (4,256 

claims), CO1 (Consultant consultation) (259 claims), CS1 (Specialist consultation) (29,099 

claims), and OPC1 (Optical consultation) (6 claims). After removing the sub-claims with the 
above CPT codes, we were left with 24,089 claims. Figure 2 shows the DIG approval status of: 

i. All the claims. 

ii. The claims that contain any of the above CPT codes. 

iii. The remaining claims after removing sub-claims that include the above invalid CPT 
codes. 

b. Our medical doctors used the provided description in the MDS to replace any invalid CPT code 

with a correct one. Appendix A consists of the full list of such replacements. 

 

Claims were then passed through Avey’s state-of-the-art intelligent claim processing system, which 
consists of six main layers as described in Table 1. 

 

Table 1: Different layers of Avey’s state-of-the-art claim processing system 

Layer # Layer Description 

Layer 1 This layer uses the diagnostic sessions that occurred between patients and 
Avey’s AI self-diagnostic system before the patients visited doctors so as to 
validate the listed diseases in the claims. This can serve in detecting potential 
frauds within the claims at the diagnostic level (e.g., clinics won’t be able to 
justify a procedure by listing any diagnosis anymore because Avey will detect 
whether this diagnosis is valid or not).  

Layer 2 This layer checks if the reported procedures (CPT codes) can be performed with 
the reported diseases (ICD codes) within claims. 
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Layer 3 This layer detects if some procedures are performed in an unexplainable way. 
For example, it can detect duplicate submissions, unnecessary repetitions of a 
procedure, etc., 

Layer 4 This layer detects and highlights procedures that do not go with other 
procedures reported for a patient. For example, it can detect cases of 
unbundling where one reported procedure is already a part of another reported 
procedure. The full list of conditions is given in Appendix B. 

Layer 5 This layer automatically verifies the prices mentioned in the claims against the 
contracts signed between DIG and the medical clinics. 

Layer 6 This layer verifies if the patient’s policy allows the given claim. 

 

However, Layer 1, the main value proposition of Avey, was deactivated in the current experiment as 

the reported patients did not conduct diagnostic sessions with Avey prior to their visits to clinics. 

Without these sessions, Avey is unable to diagnose the patients and consequently verify the diagnoses 
reported in the claims.  

Layers 3 and 4 specialize in detecting fraud using a patient’s claim history. Although we did not have 
access to the full history of the patient, we created a partial history for each patient using the given 

dataset, and Avey flagged related erroneous claims. We also excluded Layer 5 in this experiment as 

we had no access to the money requested in the claims and the price contracts between DIG and the 

medical clinics. Furthermore, we excluded Layer 6 as we did not have access to the patient’s insurance 
policy. To this end, this experiment incorporated only Layers 2, 3, and 4. 

To verify the accuracy of Avey’s Layer 2, we focused on those claims where Avey disagreed with DIG’s 
reported results. Due to time constraints and as recommended in statistical and scientific contexts, 

we randomly sampled claims from the conflicted ones (i.e., where Avey and DIG disagreed) and 

established a gold standard. Table 2 states the number of claims that were sampled. The gold standard 

was created by our doctors using their medical judgment. After the creation of the gold standard, we 
measured DIG’s and Avey’s accuracies versus the gold standard.  

 

Table 2: Sample Size Calculations 

Sample ID Sample Description Total 
Population 

Sample 
Size 

 DIG Status Avey’s Layer 1 Status   

Sample 1 Closed Alert 1659 125 

Sample 2 Unapproved Approve 1468 133 
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Lastly, since we had no information as to why DIG rejected claims that were medically valid as per the 
gold standard, we couldn’t elaborate on the mismatches where DIG rejected and Avey approved. We 

hypothesize that those claims could have been rejected due to policy coverage or pre-approval issues, 

among others. 

Results & Discussion 

Although the current experiment does not involve Layer 1, the layer where the patient is diagnosed 
by Avey, the data still shows how beneficial this layer will be for DIG. When a patient conducts a 

diagnostic session with Avey, the patient is not only diagnosed but the patient also receives a specialist 

recommendation. This recommendation will motivate the patients to potentially skip visits to the 
general practitioner and directly go to a specialist if necessary. In the given claims, there were 3,787 

‘closed’ claims for ‘general consultation’ (7% of all ‘closed’ claims). We argue that by conducting a 

session with Avey, many of these claims would have been avoided. 

 

 

 

 

 

Figure 3 shows that Avey outperforms DIG in identifying invalid procedures for the reported diseases. 
More precisely, Figure 3a shows how Avey and DIG perform on the selected sample of claims, while 

Figure 3b depicts the hit and miss rates of Avey and DIG on the same sample. On average, Avey 

reduced the miss rate of DIG by 5.6x. 

The results for Layer 3 and Layer 4 are shown in Figure 4 and Figure 5, respectively. These plots clearly 

show that even with partial history, Avey is able to detect and alert many claims which were possibly 
wrongly approved by DIG. 
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Figure 6 depicts the number of claims approved and rejected by Avey after passing through the 
three layers of validation. 
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Conclusion 

Using only three out of six layers of its intelligent claim system, Avey was able to identify a significant 

number of claims that should have not been approved by DIG but they were. To this end, Avey can 

save DIG a tremendous amount of money incurred due to incorrect approvals of claims. Should all the 
six layers of Avey be activated, Avey will save DIG even more money and time, positioning it uniquely 

in the space of health insurance.  
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Appendix 

A: Invalid CPT codes and their conversion to Valid CPT codes 

 

Invalid CPT code Provided Replaced CPT code 

0144T 75571 

0145T 75572 
75573 

 0149T 75572 
75573 
75574 

 29220.0 29799 

 50394.0 50430 
50431 

 71015.0 71045 
71046 
71047 
71048 

 73540.0 73521 
73522 
73523 

 73540.01 73521 
73522 
73523 

 77058.0 77046 
77047 
77048 
77049 

 77079.0 77078 
78350 
78351 

 77083.02 78350 
78351 

 77083.04 78350 
78351 

 77083.05 78350 
78351 
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 77083.06 78350 
78351 

 82307.0 82652 
82306 

 86781.0 86780 

 90663.0 90672 

 90669.0 90670 
90671 

 90720.02 90698 

 92561.0 92700 

 

B: List of Reasons why two Procedures Cannot be Billed Together 

1. Anesthesia service is included in the surgical procedure. 
2. One of the procedures already includes the other included procedure. 

3. The two procedures apply to different genders and hence cannot be performed together. 

4. One of the procedures cannot be performed on the same day as the other procedure. 
5. Other reasons. 


