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Main Objective: Finding the failure density and hazard rate of various medical devices 
based on their failure reports from the FDA. 

Motivation: Nowadays medical devices are extensively being used in the field of 
medicine. Machines have been well known to increase the efficiency of any process 
and in our project we will be dealing with real data to find the reliability of the devices 
and the probability that a device fails in the next time interval (Important information 
to find the reliability of a machine during a surgery). 

Summary 

Secondary Objective:   
•Finding relationship between different variable to see if they followed any distribution.   
•Doing Hypothesis Testing, using “Model number” and “System Flag” as random 
variables and finding the probability of “Event type” (H1= Death or Injury and H0= 
Malfunction or Others).  
•Use the ML rule to generate alarms.  
 



Original Data-set: 

Data Collection Technique:  The data-set for our project consisted of reports received by 
the FDA regarding failures of various electronic medical instruments. The data was 
provided to us which was originally obtained from the FDA Website.  We moved our 
data to a database and we first filtered our data by removing the variables that were not 
required for our analysis. Then we removed those  event /instances which had either of 
the variables missing. 

Filtered Data-set: 



Some Distributions 





Accessory System 

Injury 0.02007629 0.2921109 

Other 0.01144349 0.60199 

Death 0 0.06183369 

Malfunction 0.9684802 0.04406539 





Failure Density and Hazard Rate Calculations 

Assumptions: 
•All devices start at time t = 0. 
•Number of devices = number of failure events 
•No replacements of failed devices 
 

 

Our data: 
•Every row is a Failure event 
•Manufacture date 
•Event date 
 

 



Failure Density and Hazard Rate of the top 5 Model Numbers  











Failure Density and Hazard Rate for all devices 



Hypothesis Testing 







ML rule vector 



Suggestions:  
 The Final project should have a higher contribution to the final grade of the course. 
The Final Project should be moved before the start of the final exam week. 

Concepts from class:  
• Failure density 
• Hazard rate 
•conditional probability 
• hypothesis testing  
• ML rule  

 

Some Observations: 
•Most of our failure density graphs were close to exponential, and       
hazard rates close to constant. 
•Deaths have occurred only due to System failures. 

 
 

Thank You! Questions? 


