
Introduction 
How do you know if your insurance plan is a good deal? Some health 

insurance companies rip off customers by increasing costs dramatically for 

just small increases in charges, creating discontinuous gaps  between the 

medical charges the customer incurs and the percentage of the charges the 

customer should pay. All insurance plans should operate according to a basic 

model: A customer pays 100% of the medical charges until the deductible is 

met. Once the deductible is met, the customer only has to pay a certain 

percent of the charges, say 40%. Finally, once the customer reaches his or 

her total out of pocket, the customer pays 0% of the medical charges. 

 

Discontinuity in an insurance plan exists where the percentage of medical 

charges that the customer is paying does not match where the deductible is 

met and where the total out of pocket is met, causing the customer to pay a 

higher percentage of charges than he or she should. To model what a “good 

deal” insurance plan looks like, I have selected the BlueEssentials $10,000 

plan and modeled it according to several assumptions: 

 

• The total annual cost is the sum of several costs: medical charges, 

primary care visits, specialist visits, prescription costs, and premiums. 

• Medical charges are charges incurred at the point of service; A medical 

cost is the amount the insured pays after copays and coinsurance.  

• 2 primary care visits at $130 each and one specialist visit at $160 were 

assumed. Prescriptions were assumed to be $30. 

• The insured only utilizes in-network care. 

 

The key aspects of my plan: 

• Primary care physician visits: $30 with copay ($60 per year) 

• Specialist care visits: $50 with copay ($50 per year) 

• Prescriptions: $15 with copay ($180 per year) 

• Deductible: $10,000 

• In-network co-insurance: 40% (after deductible is met) 

• Total out of pocket: $4000 (not including deductible, so 14,000) 

• Premium: $48.40 per month ($580.80 per year) 

 

With this pseudo insurance plan, I will be able to demonstrate that my health 

insurance plan is continuous, meaning the percentage of the charges I am 

paying decrease precisely when I hit my deductible and precisely when I hit 

my total out of pocket.  

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

   Table 1- BlueEssentials Plus $10000 Medical Charges and Annual Cost 

Methods  

To build a model of my plan, I created a table of charges and costs. 

There are three domains to my plan: my charges and costs before I meet 

my $10,000 deductible (not including my copays), my charges and costs 

after I meet my deductible, where I pay 40% of my medical charges plus 

my deductible, and my charges and costs after I meet my out of pocket 

max of $4000, where I then pay 0% of the charges.  

I can construct a model where my annual cost will be a function of my 

medical charges. The x values are the cost; the y values are the medical 

charges. I expect this graph to have three connecting lines, each of which 

rises slower than the other, because I am paying a smaller percentage of 

the charges.  

I can then create a piecewise function, a function that contains several 

linear equations within specific intervals, to model the equations of my 

lines and to show between what medical charges the percentage I am 

paying decreases. I will label my piecewise function 𝐵𝐸𝑃 𝑥 . 

Finding linear equations: 𝑦 = 𝑚𝑥 + 𝑏 

1) Select two points on a line. Find slope: 

 

𝑚 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

 

 

2) Find 𝑏: 

• Once 𝑚 is found, substitute a point into the equation and solve for 𝑏.  

 

3) To make a linear equation to a piecewise function, select the 

appropriate intervals of the domain (x values; aka charges).  

 

Once the piecewise function 𝐵𝐸𝑃 𝑥  is created, I will be able to pick 

any medical charge and input it into its appropriate formula to determine 

what my output cost will be.  

 

Finally, I can use the conditions of continuous limits to prove that the 

function 𝐵𝐸𝑃 𝑥  is continuous, meaning the three lines of my model 

connect precisely where my deductible is met and precisely where my 

out of pocket is met and there are no discontinuous gaps.  

 

The conditions of continuous limits are as follows: 

 

1) 𝑓 𝑎  is defined.  

 

2) lim
𝑥→𝑎

𝑓 𝑥  exists. 

 

3) lim
𝑥→𝑎

𝑓 𝑥 = 𝑓 𝑎  

 

I am looking for continuity at 𝑥 = 10420, where my deductible is met 

and at 𝑥 = 19695, where my total out of pocket is met.  

 

 

 

 

 

 

Results 
From my table, I constructed a graph of my charges and costs. The graph contains 

three, straight lines, each of which rises slower than the other, indicating that the 

percentage of medical charges I am paying decreases as my charges increase. I then 

created 𝐵𝐸𝑃 𝑥 . 

 

1) First line points:       420, 870.8  and 10420, 10870.8  

2) 

𝑚 = 
10870.8 − 870.8

10420 − 420
=  

10000

10000
= 1 

 

3)           870.8 = 1 420 + 𝑏 = 𝑏 = 450.8 

𝑦 = 𝑥 + 450.8 

4) Domain of first line: 

420 ≤ 𝑥 < 10420 

5) Repeat process for all lines to create a piecewise function: 

 

𝐵𝐸𝑃 𝑥 =  
𝑥 + 450.8

0.4𝑥 + 6702.8
14580.8 

    

𝑓𝑜𝑟 420 ≤ 𝑥 < 10420 
    𝑓𝑜𝑟 10420 ≤ 𝑥 < 19695

𝑓𝑜𝑟 𝑥 ≥ 19695
 

 

Is 𝐵𝐸𝑃 𝑥 continuous at 𝑥 = 10420 and 𝑥 = 19695? 

 

1) 𝐵𝐸𝑃 10420 = 10420 + 450.8 = 10870.8  

  -𝐵𝐸𝑃(𝑥) is defined  

 

2) lim
𝑥→10420

− 𝐵𝐸𝑃 𝑥 = lim
𝑥→10420

− = 𝑥 + 450.8 = 10420 + 450.8 

          = 10870.8 

     lim
𝑥→10420

+ 𝐵𝐸𝑃 𝑥 = lim
𝑥→10420

+ = 𝑥 + 450.8 = 10420 + 450.8 

          = 10870.8 

 lim
𝑥→10420

𝐵𝐸𝑃 𝑥  exists 

 

3) lim
𝑥→10420

𝐵𝐸𝑃 𝑥 = 𝐵𝐸𝑃(10420) 

  -The function is continuous at 𝑥 = 10420. 

 

4) I repeated the process for 𝑥 = 19695. The function is continuous at 𝑥 = 19695.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 1- The model of my insurance plan is continuous and the percentage of 

medical charges I am paying decreases as the charges increase. 

 

 

 

Discussion 
When I constructed the graph of my plan, I saw three lines, each of 

which rose at a slower rate. That indicates that my insurance company 

is at least charging me a lower percentage of the charges as my 

charges increased.  

 

1) The first line is my cost before I met my deductible where I had to 

pay 100% of my medical charges. For example, as I increased my 

charges by $4000, my costs also increased by $4000. (100%) 

• Say I have a medical charge of $4200. This falls between the 

domain 420 ≤ 𝑥 < 10420 in the function 𝐵𝐸𝑃 𝑥 . 

• B𝐸𝑃(4200) = 𝑥 + 450.8 = 4420 + 450.8 

          = 4870.8 

 

2) The second line is where I met my $10,000 deductible. Here I pay 

40% of the charges plus my deductible (not including copays). As I 

increased my charges by $2000, my costs increased by $800. (40%) 

• Say I have a medical charge of $16420. That amount falls between 

10420 ≤ 𝑥 < 19695. 

• 𝐵𝐸𝑃(16420) = 0.4𝑥 + 6702.8 = 0.4 16420 + 6702.8 

                                       = 13270.8 

 

3) The third line is where I meet my total out of pocket of $4000. 

Here I don’t have to pay any more than $14000 plus my premium. 

• Say I have a charge of $22,420. That charge falls in 𝑥 ≥ 19695. 

• 𝐵𝐸𝑃(22420) = 14580.8 

 

So the percent I paid decreased as my charges increased, but did the 

insurance company decrease the percentage I was paying precisely 

when I met my deductible at 𝑥 = 10420 and precisely when I met my 

total out of pocket max at 𝑥 = 19695? By using continuous limits, I 

proved that the lines of my graph connected precisely when I met my 

deductible and precisely when I met my out of pocket max. So the 

function of my insurance model, 𝐵𝐸𝑃(𝑥), is continuous.  

 

Sadly, it is possible for insurance companies to take advantage of 

customers by creating discontinuity in insurance plans. For example, 

say a customer reached his or her deductible at $5000 in medical 

charges: his or her cost would be $5000.  But if the customer had 

$5001 in medical charges and their cost suddenly jumped to $5500 

plus 40% of further incurred charges, the insurance company is 

making the customer pay $200 more than he or she actually should, 

because once the customer reaches $5001, he or she should 

immediately pay only 40% of all new medical charges.   

 

$200 can be easily missed, and it may seem like a small amount to get 

upset about, but imagine if a large insurance company is overcharging 

one thousand customers by $200. That’s $200,000 of overpayment.   
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Is Your Insurance Plan a Good Deal? 

Total Medical Charges Total Medical Cost Total Out of Pocket Total Annual Cost 

420 110 290 870.8 

4420 4110 4290 4870.8 

8420 8110 8290 8870.8 

10420 10110 10290 10870.8 

12420 10910 11090 11670.8 

14420 11710 11890 12470.8 

16420 12510 12690 13270.8 

18420 13310 13490 14070.8 

19695 13820 14000 14580.8 

20420 14110 14000 14580.8 

22420 14910 14000 14580.8 


