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3.92 The management of a mining company must decide whether to continue an operation at a certain location. If they continue and are successful, this will be worth $1,000,000; if they continue and are not successful, this will entail a loss of $600,000; if they do not continue but would have been successful, this will entail a loss of $400,000 (for competitive reasons); and if they do not continue and would not have been successful anyhow, this will be worth $100,000 to the company (because funds allocated to the operation remain unspent). What decision would maximize the company’s expected profit if the probabilities for and against success are 0.40 and 0.60?

Answer

If continue, the expected profit of the company is :

(1x106) x 0.40 - (0.6x106) x 0.60 = (0.4-0.36)x 106= 0.04 x106

If NOT continue, the expected profit of the company is:

(-0.4x106) x 0.40 + (0.1x106) x 0.60 = (-0.16+0.06) x106 = - 0.1 x106

So, in order to maximize the company’s expected profit, they should continue.

3.109  An explosion in an LNG storage tank in the process of being repaired could have occurred as the result of static electricity, malfunctioning electrical equipment, an open flame in contact with the liner, or purposeful action (industrial sabotage). Interviews with engineers who were analyzing the risks involved led to estimates that such an explosion would occur with probability 0.25 as a result of static electricity, 0.20 as a result of malfunctioning electric equipment, 0.40 as a result of an open flame, and 0.75 as a result of purposeful action. These interviews also yielded subjective estimates of the prior probabilities of these four causes of 0.30, 0.40, 0.15, and 0.15, respectively. What was the most likely cause of the explosion?

Answer

The likely causes of the explosion due to the four reasons are:

 for static electricity, 



0.25x0.30 = 0.075

 for malfunctioning electric equipment 
0.20x0.40 = 0.08

 for open flame 



0.40x0.15 = 0.06

 for purposeful action 



0.75x0.15 = 0.125 

So, purposeful action was most likely cause of the explosion.

3.111  A contractor has to choose between two jobs. The first job promises a profit of $240,000 with a probability of 0.75 or a loss of $60,000 (due to strikes and other delays) with a probability of 0.25; the second job promises a profit of $360,000 with a probability of 0.50mor a loss of $90,000 with a probability of 0.50.  

(a) Which job should the contractor choose if she wants to maximize her expected profit?

(b) Which job would the contractor probably choose if her business is in bad shape and she will go broke unless she can make a profit of at least $300,000 on her next job?

Answer

(a) Expected profit for her first job is:

240x103x0.75-60x103x0.25 = (180-15)x103 =1.65x105
Expected profit for her second job is:

360x103x0.50-90x103x0.50 = (360-90)x0.5x103 =1.35x105

So, the contractor should choose the first job for maximizing her expected profit.

(b) The only chance she can make a profit of at least $300,000 is successful in her second job and make profit of $300,000.

4.16  The probability that the noise level of a wide-band amplifier will exceed 2 dB is 0.05. Use Table 1 to find the probability that among 12 such amplifiers the noise level of 

(a) one will exceed 2 dB;

(b) at most two will exceed 2 dB;

(c) two or more will exceed 2 dB

Answer

(a) b(1;12, 0.05) = B(1; 12, 0.05) – B(0; 12, 0.05) = 0.8816 – 0.5404 = 0.3412

(b) B(2; 12, 0.05) = 0.9804

(c) 1- B(1; 12, 0.05) = 1 - 0.8816 = 0.1184

4.26A shipment of 120 burglar alarms contains 5 that are defective. If three of these alarms are randomly selected and shipped to a customer, find the probability that the customer will get one bad unit by using 

(a) the formula for the hypergeometric distribution;

(b) the formula for the binomial distribution as an approximation.

Answer

(a) h(1; 3, 5, 120) = 5C1 x 120-5C3-1 / 120C3  = [5 x (115 x 114/2)]/ [120x119x118/(3x2x1)]   ( 0.117

(b) b(1; 3, 5/120)  = 3C1 x (5/120)1 x (1-5/120)3-1 = 3 x (5/120) x (115/120)2 ( 0.115

4.9  Prove that   b(x+1; n, p) / b(x; n, p) = p(n-x) / [(1-p)(x+1)]  for x=0,1,2, …, n-1, and use this recursion formula to calculate the values of the binomial distribution with n=6 and p=0.30. Also, verify the results by means of Table 1.
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From Table 1, we can verify that the results are consistent with those using the formula.

4.28 Binomial probabilities can be calculated using the MINITAB command PDF;  BINOMIAL with n=7, p=.33. Find the binomial probabilities with n=27 and p=0.47.

Answer

Choose “Edit=>Command Line Editor” from Minitab and type in:


PDF;



BINOMIAL with n=27, p=.47.

And then submit the command.

Worksheet size: 100000 cells

Probability Density Function

Binomial with n = 27 and p = 0.470000

         x      P( X = x)

         2        0.0000

         3        0.0001

         4        0.0004

         5        0.0016

         6        0.0052

         7        0.0138

         8        0.0305

         9        0.0571

        10        0.0912

        11        0.1249

        12        0.1477

        13        0.1512

        14        0.1340

        15        0.1030

        16        0.0685

        17        0.0393

        18        0.0194

        19        0.0081

        20        0.0029

        21        0.0009

        22        0.0002

        23        0.0000
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