[bookmark: _GoBack]1.The  quartile 1 and quartile 3 monthly sales of a retail store  for a  three years period  prior to the implementation of new promotion policy were $1.5 million and $3.5 million respectively. After the policy was implemented quartile 1 and quartile 3 sales were $2.5 and $3.5 million respectively. The accurate?
a) The new policy had no significant positive impact on average sales whatsoever.
b) The policy seems to have made a positive improvement in the average sales 
c) There is no real difference in average sales for  the two periods
d) The variance of sales for the two periods is identical.
2. Historically, a certain process produced outcomes   which have measures that are approximately normal, with 25% of the measurements less than a value of 650 and 75% less than 850.  Minimum and maximum values are 550 and 950. A sample is taken and a relative frequency developed that shows 25%  have values less than 675 and 75% less than  825. Minimum and maximum values are 575 and  825 respectively. Based on a box plot for the two sets of data which of the following statements is most accurate,
a) The data support the view that the mean of the sample data is less than the mean of the historical data base.
b) The variance of the distribution of the current outcomes is less than the variance of the historical data. 
c) There are outliers in the distributions.
d) The inner and outer fences of the two distributions are equal to the minimum and maximum values. 
3. The minimums and maximums for two data set A and B are 100 and 300 for data set A; and 50 and 350 for data set B. Assume that  for data sets  A  and  B quartiles 1 are   identical; and that  quartiles 3 are  also  identical for the data sets (  A and B).  The process  generating the two distributions are not believed to be normal
a) It follows that the variances are  equal for both A and B
b) The means of the two data sets are  equal
c) It is not reasonable to assume that μA   =  µB
d) There can be no outliers in the data sets A and B.
4. Under certain circumstances the Box plot can be used  to 
a) Describe the precise shape and peakedness  of the distribution of a data set.
b) Indicate the exact numerical degree of skewness 
c) Indicate the location of the mass of the data within the range for the data. 
d) Determine the variances of the data sets.

5. The Box Plot can be applied to any numerical data set to
a) To assist in determining whether there are outliers in the data.
b) To provide the final rules for  removing an outlier(s) from the data 
c) To create inner and outer fences  around the mean of the data 
d) To avoid using the range as an indicator of variation.

THE SAMPLE SIZE DETERMINATION AND IMPLICATIONS
The deriving sample size is more than just the application of a formula.  Many questions on sample size require an in depth understanding of the concepts involved. 
Start from the fundamental  understanding ,
· That sampling produces  a sampling space  filled with many different sample of the same size n 
· That each sample will produce a sample mean that differs from the population mean 
· Thus, since sampling produces sample estimates  which differ from the true parameter, sampling produces  sampling errors
· Sampling errors are therefore inherent to the process and are unavoidable.

A measure of the sampling error with respect to the estimation of the population mean is  

In any sample space there may be  such errors corresponding to the number of all possible samples , where N is the size of the population and n  is the sample size.
These errors represent distances (± ) of the sample means from the true population mean  for some distribution of distribution(  normal, t, etc). When we know the probability distribution of the sample mean we can derive the probability that an error of a certain size will occur.  While we cannot control sampling errors we can tell the relative frequency certain size errors resulting from the sampling process will occur. 
MATHEMATICALLY WE KNOW THAT THE STANDARD DEVIATION OF THE DISTRIBUTION OF ALL POSSIBLE SAMPLE MEAND  EQUAL 
1. 
FOR NORMAL  DISTRIBUTION    :    

2. 
FOR t-distribution                        :     





Thus we can measure the Error  E =     as equal to  ±  tα/2      or     ±  Zα/2      the distances that the sample estimate () is away  on either side of the  true population mean (µ).

IT IS NOW CLEAR THAT BY CHOOSING THE LEVEL OF CONFIDENCE (1-α) and  the appropriate size n we can  determine the size error (E) that we desire with a certain confidence ( or probability = 1-α) that the sample will produce that result.
Review Chapter 8: Section 8.1-8.3
PAY PARTICULAR ATTENTION TO  DISCUSSION ON Page 314-318
NOTE: When  determining the sample size and σ is not known , but since you have no sample as yet S cannot be used to replace it, what two options may be available to you ? (Study answer  on page 317) 
MULIPLE CHOICE QUETIOONS

1. 
A pollster wishes to determine the sample size n= to poll the voting intention of the electorate in Canada . Which of the following is correct
a) The smaller specified error the smaller the sample size required
b) The smaller p the larger  E for a specified E
c) For a given confidence the  closer p get to 0.5 the greater  n get
d) The larger p gets the greater n.
READ  PAGES 227 and 228 of Text to get a full explanation. STUDY IN DEPTH.

2. 
A pollster wishes to determine the sample size n= to poll the voting intention of the electorate in Canada , but does not know what  the value of p is or could be. He would be acting statistically appropriate if  
a) He assigns p the largest value possible.
b) He chooses the lower bound of the p5% confidence interval for p
c) He put p = 0.5
d) He puts p =α =  0.05

3. 
A pollster wishes to determine the sample size  n= to poll the voting intention of the electorate in Canada . Based on a pilot study he determine that the 95% confidence interval for the mean proportion that intend to vote for the major party is 0.38 and 0.42. If he wishes to get the largest sample  possible  he  should assign p a value 
a) 0.38
b) 0.50
c) 0.40  or mid-point of the range 
d) 0.42
READ SECTION IN TEXT ON PAGES  324-325: SAMPLE SIZE DETERMINATIN (WITH UNKNOWN  p
Rule: Used the largest reasonable value closest to 0.5.
4. A risk averse manager wishes to estimate the sample size that will ensure that the point estimate of the population mean does not differ from the true mean by more than ±2 with a probability of 0.99.  If the sample is to be selected from  a population  which is approximately normal, with σ = 4 then 

a) The sample size = 26.52
b) The sample size = 27
c) The distribution of the sample means is a t-distribution  since < 30
d) The sample size is too small.
THE ISSUE HERE IS READING THE TABLES ACCURATELY AND APPLYING THE ROUNDING UP RULE RECOMMENDED IN THE TEXT FOR THIS TYPE OF PROBLEM. SEE Lo5 pages 222 and 223 of TEXT.
5. The budget for sampling that management has approved for a project limits the statistical research group to no more than 1500 interviews. Management wants to test the claim that its share of the market for a product is between 20% and 45%. In such a case the size of the error management is prepared to accept  with a 95 percent confidence is 
a) α= 0.05
b) Approximately 0.03
c) Approximately 0.02
d) Cannot be determined
Hint: USE THE  sample size formula for proportions and rearrange it  to define E. 

Show that .  Also use the largest reasonable value closest to 0.5 for p.
SAMPLE SIZE, REPRESENTATIVENESS, CENTRAL LIMIT THEOREM,  ACCURACY, AND RELIABILITY
STUDY OF IMPACT OF SIZE OF SAMPLE ON 
· Shape of Distribution of sample means
· 
Sample size affect shape through the standard error : as n gets larger the standard error gets smaller and the distribution clusters in closer around the population mean. Also the distribution become less flat topped and becomes very peaked at the top.
· DRAW DIAGRAMS TO SHOW THIS. 

· Skewness in distribution of sample means 
ALLSO as n gets larger at the same time the distribution of the sample means become more and more symmetric and close in shape to the theoretical or mathematically derived NORMAL DISTRIBUTION. This process is described as the Central limit theorem. SECTION 6. File name: TEACHING THE CENTRAL LIMIT THEOREM

· Interval  estimates for population mean
· Interval estimates for the population mean becomes narrower for any given level of confidence (1-α)
SEE REVIEW NOTES ON MOODLE IN Section 6. File: ESTIMATION POINT AND INTERVAL REVISED
· Confidence intervals for test of hypotheses
· For a given hypothesized mean (µ0) and given confidence, 100*(1-α),  the sample means cluster closer around the hypothesized mean  and the confidence interval gets smaller becoming  nested in previous confidence intervals.  
· DRAW DIAGRAM TO SHOW THIS.
· Representativeness of sample.
It should be noted that simple random sampling does not guarantee representativeness; but the larger the sample the greater the likelihood that the sample would be representative: that is the greater the likelihood that some of the elements that any of the k mutually exhaustive classes that make up the population would be included in the sample. SEE DISCUSSION IN MY NOTES ON MOODLE FILE :  SECTION 6. File:  ESTIMATION POINT AND INTERVAL REVISED
(Absolute must read. You would be very unwise not to review this  and  sections in outline for chapter 8.  Update your notes.)
MULTIPLE CHOICE QUESTIONS
1. The general form of an interval estimate  for  any population parameter,   µ, P, μy/X , βi  is
a. A point estimate ± margin of error
b. 

c. μ ± Margin of error
d. 

Note: b, c, d are not general forms.

2. Four consecutive samples are taken from a large population such that n1 = 16,  n2 = 25, n3 = 100, n4 = 400. Given that the distribution of sample means is normal, then for a specified/given  level of confidence 
a) The interval estimates for the population mean gets larger.
b) The standard error of the sample means is smallest for  n4 = 400
c) The sampling probability distribution gets smaller
d) The margin of error remain constant because level of confidence is fixed/given.

Notes: “a” is incorrect because the interval estimate must be :  Note we are told  that  “the distribution of  sample means  is normal” therefore  the population from which the samples come must be normal and σ is known.  Also the normalized Z does not change since the confidence is fixed.
Based on the above it is clear as n increases from  n1 = 16  to n4 = 400 that the standard error gets smaller, and as a consequence the “interval estimate for the population” must get smaller as opposed to  larger. 

It follows also that the margin of error, , must get smaller so that “d” is also false. 
“c” is neither relevant nor correct: the probability distribution is always 1 by definition. The statement has no meaning.
3. A sample of n=1 is selected from a population that is normally distribute with a variance      (σ2 )  equal to 4.  The standard error of the distribution of the sample means generated by considering all possible samples :
a)   equals  4.
b)  equals  4/√n
c)  equals  2.
d) equals   2/√(n-1)
4. Which of the  statements  below is most accurate? Sampling errors are a result of : 

a) Random sampling
b) Errors in the selection and data recording process
c) Taking a sample that is not representative
d) The existence of normal differences between sample means
e) Changes in the process generating the data

      5. The sample mean is the best statistical estimator of the population mean. The difference  between µ and  its  point estimate  
a) Increases  as  the sample size  n  increases.
b) Reduces as  σ  increases.
c) Increases as σ/√n  decreases
d) Gets smaller as both  n  and ( σ/√n) smaller
e) decreases  as  the sample size  n  increases.

6. When sampling, the sample mean may differ from the population mean µ   for the following reasons:
a) Sampling  errors
b) Errors in the measurement of the population  standard deviation
c) Errors in describing  the  outliers in the population
d) Errors in the population  parameters.
e) Variation in the sample data.
MAKE SURE YOUR REVIEW THE DEFINITION OF SAMPLING ERRORS VS NON SAMPLING ERRORS. SEE NOTES ON MOODLE  UNDER SAMPLING DISTRIBUTION, PART II, Errors
MULTIPLE CHOICE POBLEMS
1. If the correlation coefficient of X on Y  is negative and equal to -1 then
a) The slope of the regression of X on Y  is equal to 1.
b) The slope of the regression of X on Y is positive
c) The coefficient of  determination is of the regression of X on Y is -1
d) The  regression equation for  X on Y will give exact predictions  of Y for any  given                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             X.
2. Consider the following pairs of measurements 
X:   8,  5,  4,  6,  2,  5,  3
Y:   1,  3,  6,  3,  7,  2,  5
Where Y is the dependent variable and X is the independent or explanatory variable.  
∑X2 = 179;  ∑Y2 = 133;  ∑XY =  104.
Which of the following statements are most accurate:
a) The slope and intercept of the linear regression equation is   1 and  9 respectively
b) For X =4   the E(Y)  = 4.56
c) R2 =   .95
d) r  =   1.00
3.  If the coefficient correlation is  0.75, then the coefficient of determination
a) Is also 0.75
b) Is either   - 0.56  or +0.56
c) Can be either positive  or negative
d) Must be 0.56

4.  If  ŷ  =  10  -   2.5 X then when X (in dollars)  is  1.5  then the expected value of Y (1000 units) will 
a. Increase by 4 
b. Increase by 3.75
c. Decrease by 3.75
d. Decrease by 3750

5. The following is an ANOVA table  for a simple linear regression  which  of the following statements is most corect
a. MSE  = 0.319
b. F  =  42
c. R2  =  0.977 
d. df = 4 
	  ANOVA
	df
	SS
	MS
	F

	Regression
	1
	13.364
	13.364
	?

	Residual
	2
	0.636
	?
	

	
	
	
	
	











6. The Chi-squared  test is based on the  fact that  when H0  is  true, the sampling distribution of χ2  is approximately a chi-squared distribution with k-I degrees of freedom.  Which of the following is incorrect:
a. It is generally agreed that  the sample size   be considered large if Ei (expected cell frequencies ) = 5
b. 
Chi-squared applicable if  k classes greater than 4 and at least one cell has an Ei =1 when the 
c. Application of the Test  is valid if Chi-squared value is large.
d. Test applicable to data which is the result of a multinomial experiment similar to the assumptions of the binomial process. 
NOTE:  READ DISCUSSION ON  chapter 13 and class Notes
7. The chi-squared  test can be applied to any relative frequency  distribution to determine if the frequencies were produced by a  theoretical or hypothesized distribution if 
a.  The relative frequencies of the k classes  sum to 1
b. If  at least some of the  k class intervals are mutually exclusive.
c. If no more than one cell/class has  0  expected frequencies
d. As long as the observed chi-square value is large. 
NOTE: Read Goodness of Fitness Test Chapter 13 of TEXT: Review assumptions of the multinomial Experiment Class Notes
8. Based on the formula for calculating the observed chi-square for  the test of  homogeneity , which of the following is most correct

a. The larger observed chi-square the least like the hypothesis will be rejected
b. The smaller the observed chi-square the smaller the p-value .
c. The greater the differences between the expected and the observed frequencies the more likely it is to reject H0 .
d. The greater  the observed chi-square the greater  k , the number of classes.

9. A Die is tossed  400  times and a   count  taken of the frequency with which each number on each side occurs. The  distribution  can be described as
a. Outcomes of a multinomial experiment
b. A binomial process with six possibilities 
c. A homogeneous experiment
d. A normal distribution  created by central limit theorem.  
NOTE: Read Goodness of FitnessTest  chapter 13  of TEXT: Review assumptions of the multinomial Experiment. Then   explain why (a) is correct and  b, c, d are incorrect 
10. A multinomial experiment produced a sample  of n= 200 elements which are organized  into k=10 classes or distinct categories. The researcher wishes to test whether the process is homogeneous. The degrees of freedom for the test of H0 is
a. N-k = 190
b. (n-1)*(k-1) = 1791
c. K-1 = 9
d. K = 10

11. A population is divided up into k = 8 classes which are mutually exclusive  and accounts for the entire population. A sample  of n = 10 elements taken from the population is  
a. A representative sample  if  simple random sampling is used
b. A representative sample provided that each element has the same probability
c. Representative If the relative frequencies of the categories  add to 1.
d. Representative if  each  class occur with the same relative frequency the sample as in the  population. 

HIGHLY RECOMMENDED: OTHER READINGS  IN MOODLE
1. Section 5. File: THE NORMAL DISTRIBUTION  CBLECTURE. 
2. Section 8. File: CRITERIA FOR CHOOSING Z AND T DISTRIBUTIONS
                  File: HYPOTHESIS TESTING  PART I AN D  PART II: ERRORS TYPE I AND II:
3. File: HYPOTHESIS TESTING EXAMPLES:  NOTE THE APPLICATION OF 8 STEPS THEY CORRESPOND TO THE STEPS I THE TEXTE PAGE 267.   STUDY METHOD IN TEXT CAREFULLY WHEN DOING PROBEMS: MARKS ARE GIVEN FOR EACH STEP. DON’T FORGET THE LAST STEP (THE MANAGERIAL  IMPLICATIONS). 
4. File: VARIIATION AND BOX AND PLOT TEST OF MEANS. 
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