                 STA2023 Class Test 1,  Tuesday 21 September

1. A high school guidance counselor analyzed the data from a random sample of 500 community colleges collected from throughout the United States. One of his goals was to estimate the annual tuition costs of community colleges in the United States.

a) Describe the population and variables of interest to the guidance counselor.

b) What is the main difference between a population and a random sample taken from it?

2. A survey  was conducted to determine how people rated the quality of  programmes available on television. Respondents were asked to rate the overall quality from 0 (no quality at all) to 100 (extremely good quality). The stem-and-leaf display of the data is shown below.

            Stem       Leaves

       -----------------------------

              3            2  4

4 0  3  4  7  8  9  9  9

5 0  1  1  2  3  4  5

6 1  2  5  6  6

7 0  1

              8

9         2

a) Find the median and range of the data, and describe their usage.

b) Does the data have a symmetric distribution? Give your reasoning. If the distribution is not symmetric, then state whether it is skewed to right or left.

c) The sample mean and standard deviation of the data are calculated to be 54.2 and 12.9 respectively. If  Chebyshev's rule is used, then what statement can be made about the percentage of the respondents who rated overall television quality above 80?  Can we use the Empirical rule in this case and why?

d) Find the exact percentage of the respondents who rated overall television quality above 80, and compare this value with your answer in part c).

e) Suppose that the 25% and 75% quantiles of the data are given by 47.5 and 63.5 respectively. Draw a box plot for the data.  Is there any unusual observations in the data?  Give your reasoning.

3. The manager of a used car lot took inventory of the automobiles on his lot and constrcuted the following table based on the age of his car and its make (foreign or domestic):

                                          Age of Car (in years)

      -----------------------------------------------------------------------------------------

      Make               0-2           3-5           6-10        over 10            Total

      -----------------------------------------------------------------------------------------

      Foreign             40            35            20              5                    100

      Domestic          35            45            15              5                     100

      -----------------------------------------------------------------------------------------

      Total                 75            80            35             10                    200

      -----------------------------------------------------------------------------------------

      Define the events A and B as:

      A = a car is a foreign car

      B = a car  has an age between 3 and 5 years

      Let notation C' denotes the complement of  an event C

a) Find the following probabilities:  P(A'),  P(A(B),  P(A(B),  P(A(B'),  P(A'(B),   P(A|B),  P(B|A').

      b)   What is the definition that two events are mutually exclusive?   Are A and B

            mutually exclusive  events?  Give your reason.

c) What is the intuitive meaning that two events are independent?  Is it true that two independent events must be mutually exclusive?

4.   a)   Describe the multiplication counting rule.

b) In the experiment of tossing a fair coin 15 times, find the total number of sample points.  What probability should be assigned to each sample point and why?  How many of these sample points are contained in the event A that the 15 tosses give 10 heads and 5 tails?  Hence find the probability of P(A).







