MGSC 1206	Introduction to Quantitative Methods II	Fall 2019
Assignment #5
Due: 1 pm, November 27
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1. Admissions to the emergency department have been grouped by time of admission and patient problem.  Counts for the last week are as follows:
	
	Day
	Evening
	Night
	Total

	Minor injury
	125
	60
	20
	205

	Abdominal pain
	130
	120
	80
	330

	Other
	210
	170
	140
	520

	Total
	465
	350
	240
	1055



a) What proportion of admissions are in the evening?
The proportion of admissions in the evening is given by = Total evening admissions/Total number of admissions, 
=350/1055
=0.3318
b) What proportion of admissions are in the evening and minor injuries?
This proportion is computed as follows;
total admission in the evening and minor injuries/ total number of admission
= 60/1055
=0.0569
c) What proportion of admissions are in the evening or minor injuries?
Law of addition is used as follows;
P (evening) + P (minor injuries) – P (evening and minor injuries)
=(350+205-60)/1055
=0.4692
d) Among admissions in the evening, what proportion are for minor injuries?
By use of Bayes theorem then;
P(minor injuries |evening) = P (minor injuries and evening) / P (evening)
=60/350
=0.1714
e) If the admission was for a minor injury, what proportion are in the evening
P (evening)= 60/205
=0.2927 
f) Are “evening admission” and “minor injury” independent events?  Use probability to justify your answer.
Two events for example A and B are said to be independent if the fact that A occurs and does not affect the probability of B occurring. 
P (evening admission)= 350/1055
			=0.3318
P (minor injury)= 125/465
		=0.2688
P (evening admission and minor injury) =60/ 1055
					=0.0569
Therefore, P (A∩B) =P (A)*P (B) which is the multiplication rule,
Therefore, (0.3318*0.2688)= P(evening and minor injury)
			0.0892= P(evening and minor injury)
			0.0892 ≠  0.0569
The two events therefore are not independent.

2. Among patients to the emergency department, 20% had minor injuries, 30% had abdominal pain and 50% had other ailments.  Among those with minor injuries, only 5% required a staying more than a day in hospital, whereas 30% of those with abdominal pain and 15% of those with other ailments required staying more than a day.

a) Construct a tree diagram that summarizes all possible combinations of type of problem and whether the patient stayed more than one day.  Label all branches with the corresponding event.  Show the corresponding probability at the end of each branch.
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b) What is the chance that are person who comes to the emergency department has to stay in hospital more than one day?
P (more than one day)= 0.01 + 0.09 + 0.075
			= 0.175
c) Among those that stay for more than one day, what proportion are there for abdominal pain?
P (abdominal pain) |more than a day = 0.09/0.175
                                                =18/35 or 0.5143
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