Test 2 (Make-up)             STAT 3610         Spring  2010             Maghsoodloo




1(30 Points).    It is desired to determine if the variance of machine Y exceeds that of machine X?  Accordingly, the same operator obtains the following data from machines Y and X :   ,   and  xi : 19.6, 21.2, 20.2, 24.3, 22.6,  19.4, 22.8, 19.5, 20.1, 22.7, 23.8, 19.7.   (a) Do these data provide sufficient evidence at the 1% LOS that the process standard deviation of Y exceeds that of X ?  Carry 4 decimals.  (b) Obtain the corresponding CI that verifies the test result of part (a).  Use your CI to again test H at  = 0.01.


Ans: (a)  Vx = 3.2820; Vy=13.5646, F0 = Vy/Vx = 4.1330; F0.01;25,11 = 4.01  Reject H0:  ; (b) L = 4.1330/ F0.01;25,11 = 1.0307 1.0307  < 
This lower one-sided 99% CI excludes 1, and hence consistent with the decision in part (a).



	2(40 Points).   Chemical and textile industries are always interested in        increasing  % yield by using nonwood fibers as alternatives to wood pulp in paper manufacture.  In an experiment to investigate the utility of kudzu, kudzu batches were pulped with and W/O the addition of anthraquinone (AQ) to the pulp.  The question of interest was whether the addition of AQ increased the pulp mean yield by at least 3%?  Accordingly a CRD experiment was conducted to test the null hypothesis H0 : y  x = 3  at the LOS  = 0.05, where x represented the mean yield W/O AQ (i.e., the Control group) and y  represented the mean yield with AQ (the Experimental group).  From past experience it was known that X ~ N(x, 25) and Y ~ N(y, 36).  The textile company wished to invest only in making a grand total of N = 46 units and decided to allocate nx = 21 to the control group and ny = 25 units to the experimental group, with the yield results of  = 72.6%  and  = 76.9%.  (a)  Test H0 : y  x = 3  at  = 0.05 and compute the Pr level (i.e., the P-value) of your test.  From a statistical design standpoint, verify the sample size allocations used by the company.  (b) Analytically compute exact the power of your test if y  x = 6.5 %.



ANS: (a) SE= =1.6219, Z0= (76.972.63)/1.6219 = 0.8015  P-value = Pr(Z 0.8015) = 0.2114 > 0.05  do not reject H0;  (b) AR= (-, 5.668)  Z1- = (6.5  5.668)/1.6219 = 0.513  1 = (0.513) = 0.696.







	3(30 Points).    Do the data of problem 1 above provide sufficient evidence, at the 5% level, that the process mean of X is different from Y.  Guesstimate the P-value of your test.    21.3250; 19.0846 2.2404 t0= 2.2404/ = 2.2404/= 2.5124; k= se(y)/se(x) = 0.7223/0.5230,  = 1125(5.1330)2/(114.13302 +25) = 35.752;  AI = (-2.028, 2.028) Reject H0:x=y.
P-value 0.018.
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