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Description


Team One Group Members: Jennifer Gilmore Navdip Hothi Denise Keaton Arielle Mizrahi July 6, 2016 MHC 503



Team One Assignment: Chapter 2: Evennumbered discussion questions 2.2 through 2.10, evennumbered questions 2.14 through 2.20, 2.24, 2.26, 2.28, 2.32, the case study (WTVX), and 34 problems from Ozacan.



Even numbered discussion questions 2.2 through 2.10: 2-2 What is the meaning of mutually exclusive events? What is meant by collectively exhaustive? Give an example of each. Mutually exclusive events: Mutually exclusive events mean of any two possible outcomes A and B, the logical expression A and B cannot occur. For example, two propositions are mutually exclusive if the following are true: "If A, then not B" and "If B, then not A." Collectively exhaustive events: Collectively exhaustive events mean of any set of outcomes A, B, C, D, … Z, at least one of the outcomes must occur. For instance, if you roll a dice, you will get a result that is either 1,2,3,4,5, or 6. You cannot get a 7 or a 4 ½ nor can you get no result at all. You are limited from 1 through 6 which is an example of collectively exhaustive event. 2-4 Why is the probability of the intersection of two events subtracted in the sum of the probability of two events? When two events, A and B, are non-mutually exclusive, there is some overlap between these events. This means that there is the probability that A or B will occur, and this is the sum of the probability of each event subtract the probability of the overlap. P(A or B) = P(A) + P(B) - P(A and B) 2-6 What is Bayes’ theorem, and when can it be used? The Bayes’ theorem is a theorem describing how the conditional probability of each of a set of possible causes for a given observed outcome can be computed from knowledge of the probability of each cause and the conditional probability of the outcome of each cause. Bayes' theorem can be applied when the following conditions exist. 



1. The sample space is partitioned into a set of mutually exclusive events { A1, A2, . . . , An }







2. Within the sample space, there exists an event B, for which P(B) > 0.







3. The analytical goal is to compute a conditional probability of the form: P( Ak | B ).







4. You know at least one of the two sets of probabilities described below. 



P( Ak ∩ B ) for each Ak







P( Ak ) and P( B | Ak ) for each Ak



2-8 What is a random variable? What are the various types of random variables? A random variable, X, is a variable whose possible values are numerical outcomes of a random phenomenon. There are two types of random variables, discrete and continuous. A discrete random variable is one which may take on only a countable number of distinct values such as 0,1,2,3,4,.. Discrete random variables are usually counts. If a random variable can take only a finite number of distinct values, then it must be discrete. In example: the number of children in a family, the number of patients in a doctor's surgery, the number of defective light bulbs in a box of ten etc. A continuous random variable is one which takes an infinite number of possible values. Continuous random variables are usually measurements. In example: height, weight, the time required to run a mile, the amount of sugar in an orange. 2-10 What is the expected value, and what does it measure? How is it computed for a discrete probability distribution? The expected value is an anticipated value for a given investment. In statistics and probability analysis, the expected value is calculated by multiplying each of the possible outcomes by the likelihood that each outcome will occur, and summing all of those values. By calculating expected values, investors can choose the scenario that is most likely to give them their desired outcome.



Even-numbered questions 2.14 through 2.20, 2.24, 2.26, 2.28, 2.32:



214 A student taking Management Science 301 at East Haven University will  receive one of the five possible grades for the course: A, B, C, D, or F. The  distribution of grades over the past two years is as follows: If this past  distribution is a good indicator of future grades, what is the probability of a  student receiving a C in the course?



Grade A



                     Probability 0.27(=80/300)



B



0.25(=75/300)



C



0.30(=90/300)



D F



0.10 (=30/300) 0.08(=25/300)



1.0 Total The probability of a student receiving a C in the course is 0.30 30% P(of  receiving a C)= no students receiving a C/ total no student P (c)= 90/300 0.30



216 An urn contains 8 red chips, 10 green chips, and 2 white chips. A chip is  drawn and replaced, and then a second chip drawn. What is the probability of:



Total chips = 20



(a) a white chip on the first draw?



P(w)=2/20=1/10=0.10



(b) a white chip on the first draw and a  red on the second?



P(wr)=P(W) *P(R)



(c) two green chips being drawn?



P(GG) = P(G) *P(G) 



 2/20 * 8/20=0.04



10/20 *10/20=0.25 (d) a red chip on the second, given that  a white chip was drawn on the first?



P(R | W) =P(R)  8/20 =0.40



218 Last year, at Northern Manufacturing Company, 200 people had colds  during the year. One hundred and fiftyfive people who did not exercise had  colds, and the remainder of the people with colds were involved in a weekly  exercise program. Half of the 1,000 employees were  involved in some type of exercise?  Explain your answer.



a) What is the probability that an  employee will have a cold next year



P( c )= Number of people who had  colds/ Total number of employees  200/1000 =0.20 or 20 %



(b) Given that an employee is involved  in an exercise program, what is the  probability that he or she will get a cold next year?



P(c|e)=p(ce)/p€ 



(c) What is the probability that an  employee who is not involved in an  exercise program will get a cold next  year?



P(c|n)=p(cn)/ p(n) 



(d) Are exercising and getting a cold  independent events?



P(c|e)=p(c)p(c|e)= 45/500=0.09 or  9% 



45/500=0.09 or 9%



155/500=.31 or 31%



P©=200/1000=0.02 Both are dependent events



220 David Mashley teaches two undergraduate statistics courses at Kansas  College. The class for Statistics 201 consists of 7 sophomores and 3 juniors.  The more advanced course, Statistics 301, has 2 sophomores and 8 juniors  enrolled. As an example of a business sampling technique, Professor Mashley  randomly selects, from the stack of Statistics 201 registration cards, the class  card of one student and then places that card back in the stack. If that  student was a sophomore, Mashley draws another card from the Statistics  201 stack; if not, he randomly draws a card from the Statistics 301 group. Are these two draws independent events? What is the probability of:  J1 = junior first draw J2 = junior on second draw S1 = sophomore on first draw  S2 = sophomore on second draw (a) A junior’s name on the first draw?



P(J1) =3/10 = 0.3



(b) a junior’s name on the second draw,  P(j2|s1)=0.3 given that a sophomore’s name was  drawn first? c) a junior’s name on the second draw,  given that a junior’s name was drawn  first?



P(j2|j1)=0.8



d) a sophomore’s name on both draws?



P(S1S2) =P(S2 | S1) *P(S1) = (0.7)(0.7) = 0.49



(e) a junior’s name on both draws?



P(s1s2)=p(s2|s1)*p(s1)=(0.8)(0.3)=0.24



(f) one sophomore’s name and one  junior’s name on the two draws,  regardless of order drawn?



P(s1j2)+p(j1s2)P(s1j2)= P(J2|S1)  *P(S1)=(0.3)(0.7)= 0.21 P(J1S2)= P(S2| J1)*P(J1)=(0.2)(0.3)= 0.06 0.21+0.06=0.27



224 The Boston South Fifth Street Softball League consists of three teams:  Mama’s Boys, team 1; the Killers, team 2; and the Machos, team 3. Each  team plays the other teams just once during the season. The win–loss record  for the past 5 years is as follows: Each row represents the number of wins  over the past 5 years. Mama’s Boys beat the Killers 3 times, beat the Machos  4 times, and so on.



(a) What is the probability that the  Killers will win every game next year?



P=p(K over MB) and P (k over M) (0.4) (0.2)=0.08



(b) What is the probability that the  P(M over K) +P(M over MB) P(M  Machos will win at least one game next  over K) *P(M over MB)(0.8)+(0.2) year? (0.8)(0.2)=10.16 =0.84 (c) What is the probability that Mama’s  [P(MB over K) and P(M over MB) (0.6) Boys will win exactly one game next  (0.2)=0.12[P(MB over M) and P(K over year? MB) (0.8)(0.4)=0.32 P1+P2 0.12+0.32=0.44 (d) What is the probability that the  Killers will win fewer than two games  next year?



1 winning every game 10.08=0.92



226 The Northside Rifle team has two markspersons, Dick and Sally. Dick  hits a bull’s eye 90% of the time, and Sally hits a bull’seye 95% of the time (a) What is the probability that either  Dick or Sally or both will hit the bull’s eye if each takes one shot?



P(D or S) = P(D) + P(S)  P(D)P(S)  0.90+0.95(0.90)(0.95)=0.995



(b) What is the probability that Dick  and Sally will both hit the bull’s eye?



P(D and S) = P(D)P(S) (0.9) (0.95)=0.855



(c) Did you make any assumptions in  answering the preceding questions? If  you answered yes, do you think that you are justified in making the  assumption(s)?



It was assumed that the events are  independent. This assumption seems to  be justified. Dick’s performance  shouldn’t influence Sally’s  performance.



228 Compute the probability of “loaded die, given that a 3 was rolled,” as  shown in Example 7, this time using the general form of Bayes’ theorem from Equation 27.



P(A|B)=P(B|A)P(A)/P(B|A)P(A)+P(B| A)P(A) P(F|3)= P(3|F)P(F)/P(3|F)P(F)+P(3|L)P(L) (0.166)(0.5)/ (0.166)(0.5)+(0.6)(0.5) 



P(L)=10.22=0.78



0.083/0.083+0.3 = 0.22



232 There are 10 questions on a true–false test. A student feels unprepared  for this test and randomly guesses the answer for each of these.



a) What is the probability that the  student gets exactly 7 correct?



P(r=7)=10I/7I(107)I (0.5)^7(0.5)^107 



(b) What is the probability that the  student gets exactly 8 correct?



P(r=8)=10I/8I(108)I (0.5)^8(0.5)^108 



(c) What is the probability that the  student gets exactly 9 correct?



P(r=9)=10I/9I(109)I (0.5)^9(0.5)^109



(d) What is the probability that the  student gets exactly 10 correct?



P(r=10)=10I/10I(10 10)I(0.5)^10(0.5)^1010 



=0.1172



=0.0439



 =0.0098



=0.0010 (e) What is the probability that the  student gets more than 6 correct?



P(r > 6) = P(r > 7) = P(r = 7) + P(r = 8)  + P(r = 9) +P(r = 10)  =0.1172+0.0439+0.0098+0.0010 =0.1719



Case Study (WTVX) 1) What are the chances of getting 15 days of rain during the next 30 days? Probability of rain = n! r! (n –r )!



pr q



n-r



n = number of days, 30 r = number of rainy days, 15 p = probability of rain every day is 70% = 0.7 q = probability of sunshine every day is 30% = 0.3 P=



30! 0.715 0.3 15! (30-15 )!



(30-15)



P = .0105670 1.06% is the probability of getting 15 days of rain during the next 30 days. 2) What do you think about Joe’s assumptions concerning the weather for the next 30 days? Joe did not take into account the binomial formula when making his assumptions, therefore his answer was wrong. Joe predicted that the probability of getting 15 days of rain was 35%, the problem he had was he only took into account the 70% probability of rain every day and did not take into account the probability of sunshine. When the binomial formula is used properly we can see that the probability of getting 15 days of rain during the next 30 days is only 1.06%, way less than the 35% Joe predicted.



Chapter 3 Ozacan Questions of choice: 3.1 WECARE, a newly formed primary care group practice, is seeking a location  among five possible sites. For these practices, which are largely unregulated for  their locations, the location decisions are influenced mainly by market forces and  the personal preferences of the key physicians. The data on potential profit for the  demand levels at each possible site are shown in Table EX 3.1.  Physician Preferred Sites



a.



Payoff: Profit in (in $1,000) for Demand Levels High



Medium



Low



A



350



150



(250)



B



590



350



(500)



C



600



225



(250)



D



550



400



(250)



E



475



325



(200)



Some members of the practice are pessimists; which location would they choose?  For those members who are pessimists they would pick location E.



b.



There also are very optimistic members in the group; which location would they choose?  For those members who are optimists they would pick location C.



c.



What would be the Laplace strategy solution for the site? 



Payoff: Profit for Demand Levels



Physician Preferre d Sites



High A B C D E



E (Ai) =Σj pj O jj



Medium



Low



$150,000.00



$250,000.00



$83,333



$350,000.00



$500,000.00



$146,667



$225,000.00



$250,000.00



$191,667



$550,000.00



$400,000.00



$250,000.00



$233,333



$475,000.00



$325,000.00



$200,000.00



$200,000



$350,000.00



$590,000.00 $600,000.00



Expected Value



Once the expected value is calculated using the Laplace strategy, you would pick the one  with highest expected payoff, which would be site D. d.



What is the minimax regret solution to this problem?  Regret (Rij ) = maximum payoff for column j payoffij 



Physician Preferred Sites



Payoff: Profit for Demand Levels High



Medium



Low



Worst



A



$250,000.00



$250,000.00



$50,000.00



$250,000.00



B



$10,000.00



$50,000.00



$300,000.00



$300,000.00



C



$0.00



$175,000.00



$50,000.00



$175,000.00



D



$50,000.00



$0.00



$50,000.00



$50,000.00



E



$125,000.00



$75,000.00



$0.00



$125,000.00



Minimax ruled is applied, in order to minimize worst opportunity losses, the minimum  regret is $50,000.00 which is option D. e.



What is the solution for a Hurwitz optimism value of 0.4?  HV (Ai ) = α (row maximum) + (1  α) (row minimum)  HV (A) = 0.4 (350,000) + ( 0.6 ) (250,000) = 10,000 HV (B) ��= 0.4 (590,000) + ( 0.6 ) (500,000) = 64,000 HV (C) = 0.4 (600,000) + ( 0.6 ) (250,000) = 90,000 HV (D) = 0.4 (550,000) + ( 0.6 ) (250,000) =70,000 HV (E) = 0.4 (475,000) + ( 0.6 ) (200,000) = 70,000 Highest payoff at an optimism value of 0.4 would be site C. 3.2 WECARE group practice hired an analyst who estimated the probability for  each demand level at each site as shown in Table EX 3.2.



TABLE EX 3.2:                                      Probability for a Given Level of Potential Demand Physician Preferred  Sites 



High



Medium 



Low



A



0.10



0.55



0.35



B



0.20



0.50



0.30



C



0.10



0.60



0.30



D



0. 15



0.40



0.45



E



0.30



0.40



0.30



Using data from Exercise 3.1 and the above probabilities, what is the EMV solution to  the site selection? EMV for the Physicians preferred sites:



Site A: (0.10 X 350) + (0.55 X 150) + (0.35 X (250)) = 30 (in $000s) Site B: (0.20 X 590) + (0.50 X 350) + (0.30 X (500))= 143 (in $000s) Site C: (0.10 X 600) + (0.60 X 225) + (0.30 X (250)) = 120 (in $000s) Site D: (0.15 X 550) + (0.40 X 400) + (0.30 X (250)) = 167.5 (in $000s) Site E: (0.30 X 475) + (0.40 X 325) + (0.30 X (200))= 212.5 (in $000s) Above, each EMV is calculated based on the data given in table 3.2 and the table given from the previous question table 3.1. Looking at all of the values the best physician preferred site would be Site E because even at the Low level there is still the greatest EMV value and therefore EMV solution.



3.6  Draw a decision tree for Exercise 3.5, and use the roll back procedure to solve  this problem.  Rollback method to solve problem:  Alliance/ BBMC:  (0.20 X 68) + (0.60 X 70) + (0.20 X 78) = 71.2 (in million $)  General Medical:  (0.30 X 69) + (0.50 X 71) + (0.20 X 78) = 71.8 (in million $) Owens/ Minor:  (,40 X 71) + (0.55 X 73) + (0.05 X 80) = 72.55 (in million $) Based on these calculations the Owens/ Minor would be the most beneficial solution.  Decision tree: 



3.7 Given the decision tree in the figure below, which alternative should be chosen?



Alternative A: (0.2 X 40) + (.35 X 27) + (0.2 X 60) + (0.25 X 37) = 38.7 (in $000s) Alternative B: (0.15 X 18) + (0.2 X 62) + (0.6 X 25) + (0.05 X 120) = 36.1 (in $000s) After calculating the expected value calculation for Alternative A and for Alternative B it is clear to see that the best choice would be Alternative B because the value is 36.1 (in $000s) with comparison to 38.7 (in $000s) seen in Alternative A.



References:
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