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Solutions to first midterm examination
For questions # 1 through 5, see the excel file. 
# 6:  This question was taken from the exercises in the textbook.   The answer is posted on the courseweb:  chapter 3, document containing the responses to all questions and problems. 
# 7:
a)       0.33 + 0.21 = 0.54  (you can add the probabilities since these two events are mutually exclusive)
b)      0.04 + 0.14 = 0.18 (you can add the probabilities since these two events are mutually exclusive)
c)       Rate of return < 0.10
d)      0.04 + 0.14 + 0.28 = 0.46 (you can add the probabilities since these two events are mutually exclusive)
e)      It’s the empty set
f)       Zero
g)      All except the category for 0 % - 10 %
h)      1.0 – 0.28 = 0.72 (because all of those categories are collectively exhaustive, and the prob. of realizing that excluded event is 0.28.)
i)        Yes they are, as their intersection is the empty set.
j)        No, because their union does not comprise the entire sample space. 
# 8
a)      Use the expression:     Substituting in the values that are given gives:  0. 85 = 0.4 + 0.45 – probability of the intersection, so the joint probability = 0.
b)      Use the expression:  .  Substituting in the values that are given gives:  0.08 / 0.10 = 0.8, which happens to be the marginal probability of realizing event A.   The events of A and B are therefore statistically independent. 
c)       Use the result:  .  Substituting in the appropriate values:  0.08 = 0.8 * 0.10.  Yes, the identity is verified.  
# 9  Every observation in the population has an equal chance of being selected into the sample.  As such, the sample becomes representative of the underlying population.   The significance is that statistical analysis derived from a random sample tends to be more reliable.  A sample that is not random is sometimes called a biased sample.   Note that if you are asked to define a term such as a random sample, you cannot employ that very word in your definition. 
# 10  It is a two-dimensional graph whose axes correspond to two variables.  It is a visual tool designed to give a very rough idea of a possible relationship between the two variables.   We label this first-pass technique “Eyeballing the data”.
# 11  Think of any data series, or random variable, as a two-column array.  The first column (the order of them really does not matter) consists of an index, while the second column contains the values of the data.  There is an exact, one-to-one correspondence between them.   For time series data, the index is chronological time.   For instance, if the frequency is annual, there is a data value for 2014, 2013, 2012, etc.  For cross-sectional data, the index is over units, such as households, firms, or individuals.   It consists of a snapshot in that the values for all units are observed at once.   Referring to problem # 1 on this exam, for analysts # 1 and # 2, the data value is the category “between $ 9.95 and $10.45”.  For analysts # 3,4,5,6,7, and 8, the data value the category between “$ 10.45 and $10.95.”      
# 12  They are very much analogous to each other, as they are interpreted as likelihoods.  We use relative frequencies derived from a sample to estimate the probabilities, which are often unknown.  I went over this in class a number of times. 
# 13  As scientists, we always operate in an environment of uncertainty.   We want to investigate a certain topic, such as consumer spending.  Our focus is thus on the population of consumers.   One of the random variables that we would examine would be consumer spending.    Given a particular time period, we cannot predict what the value of consumer spending would be, but we might learn something about the probability distribution that generates the values of consumer spending.   In order to obtain estimates of the probability distribution, we draw a sample, which is hopefully random, of observed values from the population.   Statistical analysis often involves estimating that probability distribution.  
I went over this in class at the beginning of the term.   In grading this question, I accepted responses that were sensible, even though they tended to be incomplete.  I went over this in class at the beginning of the term.  
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