Chapter 5
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20.
 At decision point 1, the choice is to build either a small plant or a large plant.    Chance events A and B show whether the demand will be high or low in the first year.  Decision points 2 and 3 show whether the small plant should be expanded at the end of the first year. Chance events C, D, E, F, G, and H show whether the demand will be high or low in subsequent years. Evaluating your tree from the right-hand side, investment and income are shown below in thousands of dollars:

Event C:  $900 (6) (0.7) +  $300 (6) (0.3)  =  $4,320

Event D:  $600 (6) (0.7) +  $500 (6) (0.3)  =  $3,420

Event E:  $900 (6) (0.2) +  $300 (6) (0.8)  =  $2,520

Event F:  $600 (6) (0.2) +  $500 (6) (0.8)  =  $3,120

Event G:  $900 (6) (0.7) +  $300 (6) (0.3)  =  $4,320

Event H:  $900 (6) (0.2) +  $300 (6) (0.8)  =  $4,520

Decision Point 2:

Expand:   Income = $4,320 - $800 - $3,520

Do not expand:  Income = $3,420

At this point, the decision would be to expand the plant due to the larger income. Event D will therefore be severed from the decision tree.

Decision Point 3:

Expand:  Income - $2,520 - $800 = $1,720

Do not expand:  Income = $3,120

At this point, the decision will be not to expand because the income is larger for this alternative. Event E will be severed from the tree.

Event A: ($600 + $3,520) (0.6) + ($500 + $3,120) (0.4) = $3,920.

Event B: ($900 + $4,320) (0.6) + ($300 + $2,520) (0.4) = $4,260.

Decision Point 4:

Small plant income = $3,920 - $3,400 = $520

Large plant income = $4,260 - $4,000 = $260

Now, the decision will be to build a small plant.  Event B will therefore be severed from your decision tree.

Thus the plant should build a small plant initially for the new office system. At the end of one year, if demand is high, the company should expand the plant. However, if demand for the furniture system is low, the company should not expand the plant. Expected income is $520,000.

21.  Number of standard hours needed:

Men’s suits

150 (4 + 0.5) +  8 (1) =

683 hours 

Women’s suits
            100 (8 + 0)    +  6 (2) =

812 hours

Navy Blazers suits
200 (6 + 1)    + 12 (4) =                   1,448 hours

Total number of standard hours needed        =     2,943 hours

Worker efficiency    


=  0.90

Organizational efficiency 

            = 0.93

Operating efficiency of the machine 
= 0.84

Actual hours needed = 2,943 (  (0.90)(0.93)(0.84) = 4,185.87 hours

Actual hours needed per day = 4,185.87 ( 21 = 199.33

Number of workers required = 199.33 ( 7.5 = 26.58 or 27 workers

