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The Deskside Fitness Training Program for Humongo Corp.

Cumulative Trauma Disorders (CTD's) related to computer workstations and inadequate physical education  are becoming the most common reportable on-the-job injuries.   OSHA is studying guidelines to assure that employees receive adequate training and workplace design to protect them against these injuries.   A typical lost-time CTD has direct medical and lost time costs around $25,000.  On top of that, depending on proclivities toward litigation, attitude of the courts, and structure of OSHA penalties, a CTD lawsuit may cost millions of dollars.  Consider three legal environments and three strategies that a company could take towards training employees to reduce risk of  Cumulative Trauma Disorders:

*Ignore the issue and hope nobody sues.   Cost of injuries--$300K per year. There could also be fines and lawsuits costing $3M, even with a moderate court attitude.

*Provide reasonable review and preventive exercise training, $50K per year. Still a low probability of fines and lawsuits costing $3 Million if the environment is stringent.

*Extensive paperwork trails and documentation, interfering with work.  Nobody has time to get injured. Cost is $1 M, but this would provide defense against losing  lawsuits in a litigious environment.

The probability of a stringent environment is low (1%), but the $3M cost of fines and lawsuits would only be avoided by extensive paperwork.  This gives the costs shown in the table. 

Total cost as a function of  ergonomic review and exercise training  ($K)


combined cost of training, injuries, lawsuits & fines ($K)


Court & OSHA attitude
        loose

  moderate

   stringent

EMLoss

           Probability
0.75

0.24

0.01



No prevention
300

3,300

3,300



Reasonable Preventive
50

50

3,050



Extensive paperwork
1,000

1,000

1,000



Calculate expected monetary loss for each approach. Circle the lowest expected cost.

If costs are "too high",  individuals could be blamed. What result would a minimax regret strategy give?

Total cost of as a function of  ergonomic review and exercise training  ($K)


REGRETS


Court & OSHA attitude
        loose

  moderate

   stringent

worst regret

No prevention








Reasonable Preventive








Extensive paperwork








On average, how much more would it cost the company to have minimax regret strategies used in cases like these instead of expected monetary value?

What could the company do to reduce perceptions of personal risk, make people less defensive and promote decisions based on best average result?

A)  Here is a system with 2 components, one of which has three backups.    Some of the backup parts are a little less likely to work.  The diagram looks like this, with the reliabilities indicated.  What is overall reliability of the system?
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B) A system has three identical components, with the same reliability.   All three must work for the system to work.  If you need an overall system reliability of 0.512, what must the reliability of the individual components be?


C) In the following system, if the cost of a failure is $2000, what is the most you would pay (break even) for the backup of component A, as shown? (Hint: the value of the backup is the difference in expected cost of failure for having the backup part vs. not having it.)




    A     

B

D)   Probability of an airplane engine failing is a normal distribution function of the number of flight hours since its last overhaul.   The mean failure time is  20,000 hours with a standard deviation of  4,000 hours.   If you would like  less than a 2% chance of breakdown, how often should you overhaul the engines?

Collaborative Research can be a game:

Two scientific research laboratories are working on parallel programs in separate buildings at Hoosier U.. The research is fairly significant and could result in Nobel Prizes for breakthroughs.  Future grants depend on how much credit each could claim for scientific findings. The laboratories have complementary expertise and could collaborate on the programs for more rapid progress.  If both are secretive, progress will be slow.

The professors who run these labs, A.Rogant, and B. Zarre, however, don't get along well, and tend to distrust each other.  Each is afraid the other would be secretive over any real breakthroughs until they could claim sole credit for the success. The three strategies that could be pursued are shown in the table,  with A. Rogant's as the rows and B. Zarre's as the columns.  This results in the following payoff matrix, with A's payoffs in the upper left corners and B's in the Lower right.

Future grants  in $K as a function of collaboration strategies

A.Rogant / 

              /   B.Zarre
B secretive
B share some
B collaborate
B.Zarre's Maximum Grants

 A Secretive
    50  /

         /   50
   250   /

          /  40
   1300  /

           / 30


A Share some
  40   /

        /   250
  240  /

         /  240
  1250 /

         /  50


A Collaborative
   30  /

       /  1300
    50  /

         / 1250
  1200 /

         /  1200


 A.Rogant's Maximum Grants

















A)  What  would the best combination of strategies be for A. Rogant and B. Zarre  to maximize Progress & total grants to the University?

B) Assuming that A and B work independently to maximize  their own future grants,  show what A's response would be to each strategy of B and vice-versa.  Use squares for A and circles for B.

C)  Draw lines through rows and columns that represent dominated strategies that wouldn't be pursued by each competitor  regardless of the other's strategy.

D) What is the stable result?  WHY is this result stable?

E)  Is this a zero-sum game?  Why or why not?

a. 0.7856


b.1.7


c.1.5


d.0.947


e.0.728


f.0.5


g.essentially 100%











a.0.1706667


b.1.536


c.0.262


d.0.8


e.0.1733333











a.$1,120


b.$880


c.$544


d.$336


e.$16.956


f.$4,600


g.$16,247,356.98











a.16,000


b.400


c.11,800


d.18,000


e.22,000


f.28,400


g.all of the above.


h.be optimistic, don't worry about it.











�





�





�





Even though I’ve set these up as multiple choice to give a little direction, please give calculations and/or rationale for your chosen responses. Thanks.
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