ISyE 6201: Manufacturing Systems

Instructor: Spyros Reveliotis

Homework #5

Reading Assignment:

· Chapter 13 from your textbook.

· The PowerPoint slides on 

· The introduction on production planning, and

· Forecasting 

      presented in class. 

Also, notice that even though the material on confidence intervals is developed in the slides based on the results concerning the part on Multiple Linear Regression, it can be easily extended to the other models, e.g. Moving Average and Exponential Smoothing. The only modifications are that:

i. the factor [1+x0T(XTX)-1x0] will be replaced with the corresponding factor that determines the variance of the error ( from the variance (2 of the disturbance e; e.g., for the case of MA(N), this factor will be (1+1/N) – c.f slide 11;

ii. the degrees of freedom of the t distribution will not be n-k-1, but n-(the number of estimated parameters); e.g., in the case of MA and Single ES, the degrees of freedom will be n-1, since the only estimated parameter is the mean “D-bar” of the underlying distribution.

A. Questions:

Answer Questions 1, 2, 5, 6 and 13 at the end of Chapter 13 of your textbook.

B. Problem set:

I.   Solve Problems 1and 3 at the end of Chapter 13 of your textbook; however, for part c of Problem 3 answer the following question instead of the one posed in the text: “Which type of exponential smoothing model might make more sense for this situation”?
II. Use the MA(5) and MA(7) models that you developed for Problem 1 above, to compute estimates for the expected sales in month 21. What is the probability that the actual demand will exceed the provided estimates? How would you adjust these estimates so that the aforementioned probability is only 10%?

III.  a) Complete the example on seasonal forecasting that was presented in slides 17, 18 and 19. More specifically, using the results of the table in slide 19 and an appropriate forecasting model, first compute an estimate for the average seasonal demand in year 4. Subsequently combine this estimate with the Seasonal Indices computed in slide 19 in order to obtain detailed demand estimates for each season in that year.

b) Also, obtain demand estimates for each season in Year 4 by applying Winter’s forecasting method (cf. slides 20-21 and your textbook) on the raw data of Slide 17. In you calculations, use (=0.3, (=0,2 and (=0.1, and initialize “I-hat”(0) = 85 ,  “T-hat”(0) = 5, and the seasonal indices “c-hat”i(0), i=1,2,3,4, to the corresponding values obtained in slide 19.

C. Extra credit (20%)


Prove that in the case that we apply a simple exponential smoothing model on a demand series with a constant mean, as t ( ( the mean and the variance of the forecasting error, ((t), converge respectively to the values provided in item 4 of slide 14. [Hint: To get the first (resp., second) result, work with the equation provided at the top of the slide by taking the mean (resp, the variance) of both sides of this equation, and recognizing that for 0<(<1,  (i) (t(0 as t ( (, and (ii) (t=0((t=1/(1-().]

Finally, in your study and your work on the homework, please, remember to consult the document with the errata regarding your textbook, that can be found at: http://www.factoryphysics.net/factoryphysics/Documents/Errata_for_Second_Edition.pdf






