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Homework 6

CIS321 Fall, 1999

Thursday  November, 4.


1. A cashier at the dining hall needs to return a customer 11 cents. The cashier has a collection of coins available, which consists of four pennies, five nickels, three dimes and two quarters. She picks the coins one after another, making a random choice from the remaining coins each time. Calculate the probability that she can get the required 11 cents without any changes. [Recall that if cashier is allowed to change the chosen coins, then she returns 11 cents with probability of 1]

2. If the odds are 5 to 3 that event M will not occur, 2 to 1 that event N will occur, and 4 to 1 that they will not both occur, are the two events M and N independent?

3. In the American League and National League champions, the probabilities that a World Series will end in 4, 5, 6, or 7 games are, respectively, 0.125, 0.30, 0.325, 0.25. What is the expected length of the World Series?

4. It costs $50 to inspect a certain component of a machine. If a defective component is installed, it costs $1,000 to repair the resulting damage to the machine. Is it more profitable to install the component without inspection if it is known that 

(a) 4% of all components produced are defective;

(b) 5% of all components produced are defective

(c) 10% of all components produced are defective?

5. Find the mean and the variance of the binomial distribution with n=5 and p=0.80 by using

               (a) Table 1 and the formulas defining ( and (2
  (b) The special formulas for the mean and the variance of a binomial     distribution.

6. A basketball player makes 95% of his free throws. What is the probability he will miss for the first time on the 15th shot?

7. By 

8.  The following is an alternative way of introducing the Possion distribution. Suppose that f(x, t) is the probability of getting x successes during a time interval of length t when (1) the probability of a success during a very small time interval from t to t+(t is (((t;

(2) the probability of more than one success occurring during such a time interval depend on what happened prior to time t.

(a) Show that    f(x, t+(t) = f(x, t) [1-(((t] + f(x-1, t) ((t
(b) Using the result of part (a), show that
                         d[f(x, t)]/dt =  ([ f(x-1, t) - f(x, t) ]  

(c) Verify by substitution that the differential equation obtained in (b) is satisfied by the formula for the Possion distribution with ( =  ( t . 

9. In 12 statistic questions, 7 require SAS and the other 5 require Minitab. If students are expected to select three questions randomly from them as their homework, what are the probabilities that

(a) none of the questions use SAS;

(b) only one of the questions use SAS;

(c) all of the three questions use SAS;

10. The statistical package MINITAB has random number generators. The command

RANDOM 5 observations into C1;

         INTEGER 1 to 6.

produces give random integers between 1 and 6 inclusive. These are placed in column 1 of the MINITAB worksheet.   Suppose that you use the digits 1, 2, 3, 4, 5, and 6 to represent the corresponding faces of a die.

(a) Use MINITAB to simulate 120 rolls of a balanced die and print the result from  MINITAB worksheet.

(b) Use MINITAB to calculate the mean of the above simulation result.

(c) Analyze the expected value of the die by theoretical method.

(d) Compare and comment on the results you get from (b) and (c).

(c).  ( = (xf(x) 

           = 1((1/6) + 2((1/6) + 3((1/6) + 4((1/6) + 5((1/6) + 6((1/6)

           =  21 ( (1/6) 

           = 3.5

(d). Compared the result of (b) with that of (c), it is shown that the simulation result

       is similar to the theoretical solution. We can use simulation approach to approximate the rolling dice problem.






































































































































































differentiating with respect to p both sides of the equation














Show that the geometric distribution


                       f(x) = p(1-p)x-1     for x=1,2, 3 …





has the mean 1/p.





� EMBED Equation.3  ���
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