Names ___________​​​​​​​​​​​​​_____________________________________

BA 353: Take Home Exam 3 – Simulation 
Answer each question using simulation.  Attach a screenshot of the first ~12 rows of simulation for each problem.
	Act
	I.P.
	Time
	SD

	A
	--
	5
	1.5

	B
	--
	10
	3

	C
	--
	13
	

	D
	A
	9
	

	E
	A
	3
	

	F
	D
	3
	

	G
	E, B
	8
	

	H
	C
	9
	

	I
	F
	4
	

	J
	D, G
	7
	


1) (7 points)  The data in the table is from the second problem of ICE 7.  Now assume that the standard deviation of each activity is 30% of the activity time; so for A, the standard deviation is 30%*5 = 1,5, for B, the standard deviation is 30%*10 = 3, etc.  

Simulate this network’s completion time at least 2500 times in Excel and then estimate the answers below.  First you will have to draw the network to identify all the paths through the network or go back and look at your work from ICE 7.

a) What is the average completion time?  __________

b) What is the standard deviation?  ___________

c) What percent of the time is the project completed in 21 days or less?  __________

d) What percent of the time does the project take 28 days or more?  __________

e) In how many days will the project be completed with 99% certainty?  __________

f) Graph and attach a cool graph that displays the distribution of the completion times.

g) According to your simulation, what percentage of the time is each path through the network the critical path? (This might be trickier than it sounds.)  Your answer will be five percentages that add up to 100%.
2) (5 points) A supplier always avoids shortages with overtime production.  The company follows a base-stock policy, but the operations manager must decide what base-stock level is optimal.  Demand is normally distributed with mean 8000 and standard deviation 500.  The holding cost is only $0.10 per period per unit but if there is a shortage – of even just one unit! – the supplier must run overtime production with a fixed cost of $200 and an extra cost per unit of $2.  The product can be produced in any quantity during regular or overtime production.  By simulating numerous times, determine the base-stock level that minimizes the average holding/overtime production cost per period. 

a) What are the best base-stock level and b) the corresponding average cost per period?

c) During what proportion of periods is overtime production required (for the best base-stock level)?

3) (8 points) How well is my stock portfolio doing, and how might it do in the future?  The data file online contains information regarding the percentage increase or decrease each day since its inception on February 15th, 2018 – eight hundred and twenty days of data, or a little over three years (excluding weekends and a few holidays per year).
a) Statistics.  What is the average daily return?  What is the median daily return?  These will be small – but positive – percentages, not equal to 0%.  Write them as percents with three decimal places.  Calculate the standard deviation also and write it as a percent with three decimal places.  
b) Although the average daily return may be deceptively small, around 0.1% and really pretty close to 0%, explain why this is actually a pretty decent return and that I probably shouldn’t sell everything and hide my money under my mattress instead.

c) Risk/Reward.  Which date was my best day and which date was my worst?  What were those returns?  Why was the market so volatile around these two dates?
d) Let’s see what the growth of my portfolio looks like over time.  In a new column, add up the cumulative growth over time.  So, the first data point will be just the 3% from 2/15/2018, the second point will be the sum of the 3% from 2/15/2018 and the 0% from 2/16/2018, the third point on 2/19/2018 will be the sum of all three percentages, etc.  What is the total growth as of 4/8/2021?  (Not bad, eh, if I do say so myself.)  Draw and attach a graph of this data over time and attach it here.  You should notice one obvious big downturn in the graph; when was it and why did it happen?
e) Using the average from part a) and assuming that I earn exactly this amount every day, how much should my portfolio increase every week (5 days), every month (~22 days), and every year (~260 days)?  Write answers as percents with three decimal places.  Remember, the interest is compounded here (ask me if you’re not sure what this means).
f) The answers in part e) assume that there is no risk, but of course the market varies. So next, we want to model future returns as normally distributed with μ = the average from part a) and σ = the standard deviation from part a).  But we should justify this first.  Draw a histogram of the data (and attach it here).  Does the picture help justify that the returns on my portfolio follow something like a Normal, bell-shaped distribution?
g) Simulate returns on my portfolio for an entire year (260 days) at least 1000 times.  Assume returns are normally distributed as in part f).  This will be a huge file with data from columns A to IZ (!) and rows 1 to 1000+.  If you’re using your laptop to do this, close all other files when you do it; or, use a fast desktop on campus.
[Hints:  Consider using the =product() function in Excel.  Also, to factor in compound interest, instead of writing a return as 4%, consider writing it as 104%, where the 100% is the initial value and the 4% is the increase.]

We want to calculate three simulated statistics over the course of a week (5 days), a month (22 days) and a year (260 days).  The statistic are 1) what is the average return, 2) what is the standard deviation and 3) what is the chance of losing value during these time periods.  Estimate these numbers and fill in the table below.

	
	One Week
	One Month
	One Year

	Average Return
	
	
	

	Standard Deviation
	
	
	

	P(Loss)
	
	
	


h) Draw a histogram of the simulated annual returns (and attach it here).  Does this distribution look “bell-shaped” or is it now skewed in one direction or the other?  
