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3. (15%) Suppose that the population 1s the set of managers in a large company. We categorize the
managers as those with an MBA degree (the B's } and those without an MBA degree (the B's ). These
categoties are the two “treatment groups.” We also categorize the managers as ‘whose who are hired
directly out of school by this company (theC’s) and those who worked with another company first
(theC's ). These two categories form the two “subpopulations.” Finally, we use as a measure of
effectivencss those mamagers who have been promoted within the past vear (the 4's) Assume the
following conditional probabilitics as given: |

P(ABand C)=0.1, P{’Alﬂandﬂ‘) =0.05
P(AlBand C)=0.35, P(AB and C )=0.20
P(C|B)=09, P(C|B)=03 ;

() Compuse. P(4|Bjand P(AF)

{b)Give your comment sbowt whether emnployees with MBA degrees are more likely 10 be promoted
than those without MBA degrees based on the above mformation.,

4. (15%) We assume that there are N voters in the population, of whom ¥, will vote for Republicat and
Ny will vote for the Democrat. The eventual winner will be the Republican if N, > N, , and will be
Democrat otherwise, but we don’t know which until all of the votes are tabulated. (To simplify the
example, we assume there are only two candidates and that the election will not be in a tie) let’s
suppose that a small percentage of the votes have been counted and the Republican is currently ahead
540 to 460. On what basis can the networks declare that Republican the winner?

5. (10%)Two patts are asecmbled as shown below. The distributions of x,and x,are normal,
with 2, = 20,07, = 0.3, pt, = 19.6,0, = 0.4.. The specifications of the clearance between the mating
parts are 0.5+ 0.4, What fraction of assemblies will fail to meet specifications if assembly is at
random?

EY
B -Ij' h Ij- ---------- [
¥ A 2




+n§fM% ) :p_«lﬁﬂ_lﬁﬁmﬁﬁ
Rde 3T mmacols > ms > W mems 2

6. (15%)A process is controlled with a fraction nonconfornting control chart with 3-sigma limits, n=100,

UCL{upper control imi{)=0.161, CL{Central linc)=0.080, LCL(Lower control limit}=0. {A process is
said to be in control if it lies between UCL and LCL) |
(a) What is the probability of a type 1 etror?

(b) Use the correct approximation to find the probability of a type H emor if the process faction
nonconforming shifts to 0.2,

(c) What is the probability of detecting the shift in part(b) by at most the fourth sample after the
shift?

+

. {15%)A new purification nit is installed in a chemical process. Before its instaliation, a random
sample vielded the following data ebout the percentage of impurity: X, = 9.85, §; =8173, and
n,=10. After installation, a random sample resulted in X, = 8.08, §7 =7846,and n, = 8.

(a) Can yvou conclude that the two variances are equal?

(b) Can you conclude that the new purification device has reduced the mean percentage of impurity?
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