Medical Informatics, Homework #5
______________________________________________________  (type your name in Russian)
1 Part 1: Physician scheduling
Hospital A hires you to schedule their Emergency Department (ED) physicians. They have five doctors D1, D2, …, D5, who need to be put on a 7-day week schedule:
	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	D1
	
	
	
	
	
	
	

	D2
	
	
	
	0 (not working)
	
	
	

	D3
	
	
	
	1 (working)
	
	
	

	D4
	
	
	
	
	
	
	

	D5
	
	
	
	
	
	
	


You have to devise the most cost-efficient schedule to satisfy the following weekly requirements:

1. Each doctor can work at most MaxDoctorWorkDays=5 days per week

2. Each day, there should be exactly DoctorsPerDay=3 doctors at work

3. D1 and D2 do not like each other, and cannot work together on any day.

4. All doctors are paid in imaginary Salary Units (SU) per each work shift. D2, D3, D4 and D5 are getting 1 SU per shift, and more experienced D1 is paid 2 SUs per shift. The optimal schedule should minimize the total SU payments.
As a result, you should fill all grey cells in the scheduling table above with either 0 ( “not working”) or 1 (“working”) to produce the best schedule, satisfying the requirements.

1.1 Code

Name your Matlab program Scheduler.m, and include Scheduler.m file in your homework submission. I should be able to run Scheduler.m as is, without any additional settings or input.
1.2 Optimal schedule
Copy your optimal schedule table in the space below:
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1.3 Cost
What was the minimal cost (in SUs) achieved by your schedule?
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In the following “what if” analysis questions, provide modified schedule table whenever it is possible

1.4 Cost of personal conflicts
Doctor D2 is gaining the same experience as D1, and wants to be paid the same 2 SUs per shift. Would you recommend him to ask for this salary raise without resolving his personal issues with D2?
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1.5 Number of physicians
Would it be possible to do the same work with 4 doctors instead of 5? Explain your answer
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1.6 Number of physicians 2

Could you reduce the number of doctors if only two physicians are needed on weekends (Saturday and Sunday)? Explain your answer
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2 Part 2: Simulation with Arena
To prepare for this task, I suggest you study “Emergency Room.doe” model included into your Arena installation (search Arena folder for .doe files). You will need to use Create, Process, Decide and Dispose blocks from Arena’s “Basic Process” panel.
Problem: A small team of two healthcare professionals (nurse and physician) was dispatched to vaccinate a remote village. They set up a little tent, and proceed with their task as follows:

1. Villagers arrive to the tent every 4 minutes, following random exponential distribution

2. At the entrance, the villagers meet with the nurse, who does a quick temperature/vitals check (timing distributed uniformly between 2 and 5 minutes).

3. If the temperature is normal (60% of all cases), the villages leave the tent (simply taking oral vaccination pills on their way out). 

4. Otherwise they go to the physician sitting nearby, who does a more detailed exam (normal distribution, 8 min. average, 4 min. STD
) and vaccinates accordingly. Then the villages leave the tent.

Q 1

Build Arena model to simulate the described process; do not forget to attach queues to your nurse and physician processing. Show your model layout (screenshot from Arena) below, and attach the model file (Vac.doe) to your homework. 
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To answer the following questions, run your model until the execution counter in the right-bottom corner of Arena window goes beyond 400,000 hours

Q 2

What is the average number of visitors waiting for the nurse?
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Q 3

What is the average number of visitors waiting for the physician?
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Q 4

If we enforce new policies to reduce physician STD from 4 to 1 minute (with same 8-minute average), would it really help? Why?
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Q 5

If the conditions worsen, and only 50% of the population have normal temperature, would our team be able to handle this vaccination? Why?
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Q 6 (Bonus)
The conditions continue to worsen, and only 40% of the population have normal temperature. Suggest model improvement to handle this problem so that:

· The existing processing (nurse and physician) remains the same, with the same timing parameters

· Instead, you add one more model block – either “Process” or “Decide” – to incorporate some new processing/logic/resource to handle the vaccination on time. Consider local shaman, for instance (
Describe your model modification and its results below (including new model screenshot)


[image: image11]






Cost = _______ SUs


























Paste model screenshot here









































� Standard deviation





