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1. Both economy and avoidance of nonsampling error are legitimate reason for sampling.
The bias of nonresponse can not be minimized by more accurate observations and statistical analysis.
Statisticians often regard a population census as a waste of resources.
A population is positively skewed when its mean is greater than its median.
A and B are complementary events. Therefore Pr{A and B] # 0.
Pr[A] + Pr[B] may be larger than 1 when A and B are independent.
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A quality control inspector only accept 5% of all bad items and rejects only 1% of all good jtems.
Overall population is such that 90% of items to be inspected are good. The probability that an item is
bed and accepted is larger than 0.01.

8. A population of size N=10,000 has & proportion of 0.01 of occurrence of an event. The standard error of
the proportion when a sample of size n=100 is taken randomly from the population is about 0.01.

9. A coin is tossed 100 times. When the coin has a proportion < 0.4 in obtaining a head, the proportion of
the occurrence of heads by the tossing can not be larger than 0.5.

10.A consistent estimator is defined as that it will not be more reliable when it is applied to large samples
than when it is applied to small samples.

11.The 95% confidence interval estimate of the mean time taken to process a new insurance policy is 11< "
<12 days. Therefore, only 5% of all policies take less than 11 days or more than 12 days to process.

12.A machine used to fill jars of instant coffee is shut down for adjustment whenever a mean of 25 sample
jars is more than half an ounce under or over the intended mean of 32 ounces for a perfectly adjusted
machine. The filling process has a standard deviation of 1 ounce per jar. Based on the data, the
probability that the machine will be shut down when it overfills each jar by an average of 0.4 ounce is
0.90.

13.A marketing researcher for Big Sky Enterprises believes that the proportion of persons favoring a new
package design is p=0.6. Suppose that a sample of 100 persons is selected at a random from the entire
market, which numbers in millions. The sample proportion favoring the new design may be
approximately by the normal distribution, Based on the data, the probability that 65% or more of the
persons queried will favor the new package is approximately 16%.

14.The following decision rule has been established for testing the mean under the null hypothesis p< 100.
Accept Hy if X <101.2. The type I error probability assuming that p=100, o=5 and n=100 is
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15.In testing the null hypothesis pa<ps, the critical value of the normal deviate is zgs =1.64. The null
hypothesis H¢ may be rejected when z = - 1.68,

16.In its objective, analysis of variance is most similar to a two-sided test of the population mean.

17.Muitiple regression is always better than simple regression, providing a sufficient number of data points
available

18.Least squares method minimizes the collective squared vertical deviations of data points about the
regression line.

19.The regression coefficient equals the square of the correlation coefficient in simple regression.

20.Except census, all sampling methods, including stratified sample, simple random sample and cluster
sample, involve sampling error.

21,The population standard deviation is the same value as the standard deviation of a future observed value
for a randomly chosen unit

22.The expected value of an observation may equal to the population median

23.The value of the variance and standard deviation of a random variable must always be different, since
the latter is the square root of the former

24.Increasing the sample size is the only way to increase the precision of the interval while maintain the
same confidence level.
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A. A toy company hires 4 production analysts to rate 3 groups of workers on their job performances. The
ratings (see the table below) are then to be used by the company manager to determine whether or not
there is any significant variation among the 4 analysts in the ratings. If no variation exists, then the
manager needs not concern with which analyst is assigned to a particular group; but if the ratings do
differ, the manager must consider this situation in the assigning.

The 4 analysts’ ratings
Group of workers JA B C D Row mean

1 33 36 33 27 (323
2 32 34 28 41 |[338
3 46 49 44 43 455

Column mean 37.0 397 350 370 {Overall mean:37.2

A test of the ANOVA model show that the R Square = 0,7917. Refer to the following blanks of the
ANOVA table and answer O or X to each problem below (25~34).

Source of Degrees Sum of Mean Critical
Variation of Freedom Squares Squares F-value value
Analysts’ Rating (1) (3) 9) (12) (14)
Worker group (2) (6) (10) (13) (15)
Error (3) (7) (11)
Total (4) (8)
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25. The value of cell (1) is 2
26. The value of cell (3) 15 2
27. The value of cell (5) is 33
28. The value of cell (6} is 421.2
29. The value of cell (7)is 119.5
30. The value of cell (9) is 19.9
31. The value of cell (10) is 19.9
32. The value of cell (12) is 0.55
33. The value of cell (14) is 0.55

34. Based on the ANOVA, we can not conclude “manager needs not concern with which analyst is

assigned to a particular group at o=0.05 leve! of significance .

B. A company, selling products to all cities in Taiwan, was told that its customers have an average earning
less than $20,000 per month per person, and the distribution is normal. To confirm this information, a
sample of 36 customers is randomly selected from Tainan. Each customer in the sample is asked how
much money he or she is earning. The sample shows a mean earning of $19,975 and a variance of $10,000
pér month per person. Answer O or X to each problem below (35~39).

35. Based on the data, we can conclude that the average earning of the customers of the company is less
than $20,000 at a significant level of 0.05. '

36. Based on the data, we can not conclude that the average earning of the customers of the company is
less than $20,000 if a two tailed 95% confidence interval for the population mean is applied.

37. Refer to the above problem 36. We can conclude that the average earning of the customers of the
company is less than $20,000 if the width of the confidence interval is increased because increasing
the confidence level is one way to increase the sampling precision of this problem.

38. A sample with an average earning of $20,000 is better than a sample with an average earning of
$19,990. o

39. For this problem, it is beﬁer to assume HO0:U<20,000 instead of assuming HO:U>=20,000.

C. Refer to problem B. If now the test is conducted in terms of asking the customers to answer:
Your personal earning per month is less than $20,000 per month? Yes [] No [

Similarly, a sample of 36 customers is randomly selected. The sample shows 40% of the customers in the

test answering “Yes” for the above question. Answer O or X to each problem below (40~45).

40. Refer to problems B and C. The alternative hypothesis for the current problem C can be assumed as
“over half of the company’s customers have an earning less than $20,000 per month per person”.

41. Refer to problems B and C. The standard error used in testing the hypothesis of the current problem
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42. It the null hypothesis of the current problem C is accepted, we can conclude that the average earning
of the customers of the company is less than $20,000 at a significant level of 0.05.

43. We may have a sample in which over 50% customers indicate their personal monthly earnings are
under $20,000, whereas their average earnings is over $20,000 per month per person.

44. 1t is impossible to have a sample in which the average earning is less than $20,000 per month per
person but over 50% customers indicate their personal monthly earnings are over $20,000.

45. If the company attempts to test the acceptance of a product for customers whose personal monthly
earnings are over 20,000, we should suggest its manager to adopt an approach similar to problem C,
rather than B, to search for the qualified customers.

- MAM
A. Tainan Ltd. Co. provided the following data as an example of selection among 20 male and 20 female

applicants for 15 open positions: (10%)

Applicant Selected No selected Total
Male 10 10 20
Female 5 15 20

Using the above data to show and discuss whether Tainan Co. has a selection bias in favor of males for
the 15 open positions at a statistical significance level of ©:=0.10. State clearly your hypothesis.
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