2

Homework 2   STAT 305A   Fall 2008   DUE Tuesday  9/9   Name ________________________________
PROBLEM 1. (25 pts) Book Chapter 2 problem 2 on p. 64 Some possible factors involved in making popcorn include: (F1) corn brand, (F2) cooking temperature, (F3) cooking method, (F4) oil type, (F5) oil amount, (F6) batch size, (F7) corn moisture content, and (F8) person evaluating the batch. Using these and/or any other factors you can think of, address the following:
(a)(5 pts) What is a possible response variable? I would choose the percent of un-popped kernels. Others might include: the percent of burned kernels, or the taste rating of the evaluator.
(b)(10 pts) Pick two possible experimental factors in the context of your answer in (a), and describe a 2x2 factorial data structure. I will choose (F1) and (F4) as my factors. In particular, for (F1) I will test brands A and B, and for (F4) I will consider canola (C)  and olive (O) oil.
(c)(5 pts) Describe how the concept of randomization might be implemented. Since there are 6 conditions, I will use the Table B1 to order them.

(d)(5 pts) Describe how the concept of blocking might be employed. I might desire to include the time at which the batch is removed from the burner. In particular, I might choose two conditions: first, as soon as the peak popping sound has ceased, and second, when popping has become notably slow.
PROBLEM 2. (20 pts) Book Chapter 2, problem 3 on p.64 A study to investigate runout on gears laid flat and hung in a furnace is to be performed. A total of 20 gears will be used.
(a)(15 pts) Randomly divide the gears into the two groups of 10 associated with the two methods of placement. The gears to be used are assumed to have a natural ordering (e.g. they were taken consecutively off the conveyor belt.) For N=20, Table B1. Gives: 12 15 05 11 02 14 10 etc.  I will assign these gears, alternately, to Laid/Flat conditions.
(b)(5 pts) What are some possible purposes of the randomization used in (a)? One purpose was alluded to in (a); namely, to account for any trend that may be present in machining. Were the first 10 gears to be laid flat, if they had a trend of waviness in relation to the lathe operation used to flatten them, then they might naturally have greater runout prior to heat treating.  Similarly, there might be trends related to the casting operation. It could also happen that, due to tool heating, over time, the second 10 gears could have greater face runout variability prior to heating. (NOTE: I have never machined a gear, and so I am speculating.)
PROBLEM 3. (25 pts) Book Chapter 2, problem 11 on p.65 You are to conduct a study to compare the lifetime of two brands of drills in relation to drilling 1045 steel bars. You will use 3 bars from 3 batches that each may have differing physical properties. The lifetimes of a total of 15 drills of each brand will be recorded. Furthermore, any one of the bars is sufficiently long that it could, by itself, accommodate the entire study.
(a)(10 pts) Describe how the concept of control could be used to deal with the possibly differing physical properties of the 3 bars.  Simple: I would use only one of the bars. However, then my conclusions would not necessarily apply to bars from other batches.
(b)(10 pts) Name one advantage and one disadvantage to controlling the ‘heat’ (i.e. batch). The disadvantage was mentioned in (a). The advantage is that I have the largest possible sample size for a specified ‘heat’.
(c)(5 pts) Describe how you could use the concept of blocking to deal with the different ‘heats’. I could test 5 drill bits on each of the 3 heats.
PROBLEM 4. (25 pts) Suppose that your manufacturing firm produces ball point pens at a rate of approximately one million pens per week. You have been assigned to conduct a quality assurance investigation that will utilize a sample of 500 pens. 
(a)(5 pts) Explain why Table B.1 cannot be used to randomly select the pens. Table B1. Has a total of 4000 digits. A sample of 500 6-digit numbers is equal to a total of 3000 digits. So, Table B1. might suffice.  Hence, the problem statement is incorrect.
(b) (20 pts) Write a Matlab code that randomly selects the first 3 pens to be sampled.

% PROGRAM NAME: pens.m
X(1) = ceil(1000000*rand(1,1));        %Number of one of the 1000000 possible pens
Nmax=10000000;                        % Set the maximum number of times rand will be called to 10x 
                                      % the number of needed in case of repeats.
Count=2;
while Count < 4                       % Stop at 3 selected pens
     U=ceil(1000000*rand(1,1));
     Repeats = 0;
              for cc=1:Count-1
                     if U==X(cc)
                         Repeat = Repeat+1;
                     end
              end
              if Repeats == 0
                      X(Count)=U;
                      Count=Count+1;
              end
end
Below is one run of the above code:
>> pens

X =

       97541      278499      546882
% PROGRAM NAME: pens.m

X(1) = ceil(1000000*rand(1,1);        %Number of one of the 1000000 possible pens

Nmax=10000000;                               % Set the maximum number of times rand will be called to 10x 

                                                             % the number of needed in case of repeats.

Count =2;

while Count < 4
     U=ceil(1000000*rand(1,1));

     Repeats = 0;

              For cc=1:Count-1

                     if U==X(cc)

                         Repeat = Repeat+1;

                   end

              end

              if Repeat == 0

                      X(Count)=U;

                      Count=Count+1;

               end

end
