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From the question, we assume the Triangular distribution (a, c, b).

Why Triangular distribution? it is used when there is no historical dataset and only expert estimates for min, most likely,
max, and we want quick risk simulation.

    1. Store the three scenario values: 
shortest   <- ?
longest    <- ?
mostLikely <- ?

to be continued on next slide...
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  2. Set trail size n <- 250 this tells R how many simulations to run, and set.seed(1) to ensure consistent results.

  3. Calculate the threshold using (use your variables from step 1):
                threshold <- ???

  4. Use runif function to generate n random numbers, with values between 0 and 1: randomNumbers <- runif(n, 0, 1)

  5. We calculate two possible profit values for each random observation based on the formula:

*hint: use variable names from step 1, x is randomNumbers

resultLT <- ?? + sqrt(??)
resultGT <- ??  - sqrt(??)
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 6. To determine profit the level, use ifelse to compare it to the threshold. If the random draw falls on the left side of the
triangular distribution (before the mode), we select the value from the left-side formula; if it falls on the right side (after the
mode), we select the value from the right-side formula.
result <- ifelse(randomNumbers < threshold, resultLT, resultGT)

 7. Get the statistics to anwer a and b:

length(which(result < 150))
length(which(result < 150)) / length(result)
      Counts how many of the 250 trials finished in less than 150 days, and converts that count into a probability.

length(which(result > 200))
length(which(result > 200)) / length(result)
     Counts how many of the 250 trials finished in more than 200 days, and converts that count into a probability.

In excel: Interpret your simulation results, talk about what the two probabilities imply about project risk!
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We use a triangular distribution to model demand because we only know the minimum, most likely, and maximum values. 
We use Monte Carlo simulation to repeatedly sample from this distribution and estimate probabilities.

    1. Simulate the weekly demand using the triangular distribution
minimum    <- ??
maximum    <- ??
mostLikely <- ??
set.seed(1)
randomNumbers <- runif(??, 0, 1) *hint: ?? is # of trials 
threshold <- ?? *hint: use your variables min max and mostlikely

resultLTThreshold <- ??
resultGTThreshold <- ??
demand <- ??

    2. Get the mean & standard deviation of simulated demand in step 1: 
mean(demand)
sd(demand)

to be continued on next slide...
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3. Simulate weekly production capacity using the historical frequencies, using the table:

a.   Create a vector and store the possible capacity levels (weekly production levels)
     capacity    <- c(???)
b.   Create another vector and store how many weeks each capacity occurred
     frequencies <- c(???)
c.   Convert frequencies to probabilities and save it into “relativeFreq”
     relativeFreq <- ??
d.   Build the cumulative probability distribution using cumsum function and save it into “cumulativeProb”. 
     cumulativeProb <- ??

to be continued on next slide...
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e.   Use inverse sampling to assign capacity
supply <- ifelse(randomNumbers >= cumulativeProb[4], capacity[5],
                 ifelse(randomNumbers >= cumulativeProb[3], capacity[4],
                        ifelse(randomNumbers >= cumulativeProb[2], capacity[3],
                               ifelse(randomNumbers >= cumulativeProb[1], capacity[2], capacity[1]))))
*You dont need to do the graph, it is there for you to visualize whats happening in e

 The first point at 100 boxes is around 0.06: 
            about 6% of weeks had production at 100 boxes or less.

The step jumps at 150 boxes to about 0.22
            22% of weeks had production 150 or below.

........
Finally, the curve reaches 1.0 at 300 boxes 

            100% of weeks had production 300 or below (this is the max).
Example:

If the random number is 0.35 → falls between the 200 and 250 cutoffs → choose 250
If the random number is 0.18 → falls between the 150 and 200 cutoffs → choose 200

f.   Get the mean & standard deviation of simulated capacity
mean(supply)
sd(supply)

to be continued on next slide...
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  4. Probability the company CANNOT meet demand:
Create a “shortage” variable, use ifelse: 1 = demand > supply, else 0

shortage <- ifelse(??)
Count how many weeks had shortages, and convert that count into a probability.

length(which(shortage == 1)) 
length(which(shortage == 1)) / length(randomNumbers)

  5. Probability the company has EXCESS capacity
Create an “excess” variable, use ifelse: 1 = supply > demand, else 0

excess <- ifelse(??)
Count how many weeks had excess, and convert that count into a probability.

length(??) 
length(??) / ??
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Thank you!


