INSY 7380-6           Final Exam              M2010   	         S.  Maghsoodloo
        1.  (20 Points)   Consider the Example on p. 156 of my Chapter 9 notes, where 1 = 0.0005/hr and TTF2 has  2 = 0.001/hr, i.e., a NHPP process.   (a) Compute the value of the Renewal function, m(t), at t = 1000 hours, and use it to estimate the R(at 1000 hrs) as suggested by Ebeling.  (b) Compute the exact R(at 1000 hrs), assuming a HPP at the rate  = 0.0005/hour.  [See Table 9.1 on p. 233 of Ebeling, row 4).
  
         2. (30 Points).  Consider the random censoring plan [n= 50 units on test at time zero, U = W/O replacement, (r* = 5, t*=300 hours)].  This plan means that testing stops at the Min(t5, 300 hrs).  Assume a CFR model.  (a) Given that t1 = 67, t2 = 145, t3 = 211, t4 = 277, and no more failures occurred after 277 hours, compute the MLE of exponential MTTF and the failure rate  .  (b) Compute the approximate 90% CI for  .  (c) Compute the exact 90% CI for  and  (see pp. 3 &4 of July 20-discussions).  (d)  Obtain the approximate 90% CI for the L10-life.  (Hint: Obtain the 10th percentile of the exponential and determine its relationship to )
    
         3(40 Points).   The following data is known to have a 2-parameter Weibull distribution with Times TF as ti = 1110.0 hours, 1230.5, 1300.0, 1524.4, 1551.4, 1632, 1900, 2150, 2410 hours.  (a) Use the WGP to obtain the population line (i.e., 50% ranks) and then use it to estimate the slope and characteristic life .  Then plot the  95% ranks on the same WGP and use it to estimate the 95% glb on R(1400).  Verify your rough answers using the normal approximation on p. 256 of my notes (Eq. 134 gives the se).  (b) Use MS Excel to obtain the MLEs  of β and , and use them to obtain the 90% CIs for both β and .  (c) Obtain the LSQ (Least-Squares) estimates of β and .  (see pp. 245-260 of my notes; for ses see the bottom of p. 269 of my notes)
     
       4(40 Points).   Consider the Multiple-Censored (or Arbitrary-Censored) data of Example 15.9 on pp. 403-404 of Ebeling.  (a) Use the MS Excel to obtain his table of adjusted ranks to 4 decimals.  Assuming that the data is Weibull with t0 = 0, use the LSQ method to obtain estimates of β and , and compare your answers with Ebeling’s atop his p. 404.  (b)  Obtain the MLE of β and  and use them to obtain the 90% CIs for both parameters.  [see pp. 274-276 of my notes; for ses see  Eqs. (146b) and (147d) of my notes].  Further, you may download the data for problems 4 & 5 of this Final from my website.

        5(20 Points).   (a) Work Exercise 30 on p. 221 of my notes using the Arrhenius model first (see pp. 219-221 of my notes).  Note that the coefficient of variation at 260C is quite different from the other 3 stressed levels 190, 220, and 240C, a clear indication of over-accelerating.   This problem of over-accelerating is also apparent in the Example 13.15 on pp. 354-355 of Ebeling where the Weibull slope estimates are  2.6795, 2.5855, 3.745, and 3.8681 at 7, 8, 9, and 10 psi stress-levels, respectively, while the Normal Operating Pressure (OP) = 2 psi.  The above slope estimates indicate that the stressed-levels 9 and 10 psi’s changed the shape of the Weibull base-line distribution and hence extrapolation in regression is unwise.  In general, you should bear in mind that in order to extrapolate in regression it is best to apply stress levels that will not change the shape but only the scale of the distribution.  Compute the value of AF(from 180C, to 240C) to 4 decimals.  (b) Repeat part (a) using the Nonparametric regression approach, estimating the same AF.
	
      (15 Bonus Points).  Work Exercise 13.24 on p. 366 of Ebeling (5 bonus points per part).  [see pp. 234-239 of my notes.]  Note that y is the number of survivors (Ns).

