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toos(11)=1.796 » B T~t(11) > P(T>1.796)=0.05
tooos(11)=2.201 » B T~t(11) > P(T>2.201)=0.025
too2s(22)=2.074 » Bl T~t(22) » P(T>2.074)=0.025
fo.05(4,13)=3.18 » B[l F~F(4,13) » P(F>3.18)=0.05
£0.05(3,13)=3.03 » I F~F(5,13) » P(F>3.03)=0.05
f5.05(4,17)=2.96 » Bl F~F(4,17) » P(F>2.96)=0.05
f0_05(5,17)=2.81 » Bl F~F(5,17) » P(F>2.81)=0.05
003(3)—7 815 + [l X2~X2(3) P(X*>7.815)=0.05(-E /553D
X2 0025(3)--9 348 » Bl X2~X*(3) » P(X*>9.348)=0.025(-k )7 D)
X%05(4)=9.488 » B[l X2~X*(4) » P(X>>9.488)=0.05(-E 553 FL)
X20.02s(4)=11.143 > Bl X2~X*(4) » P(X>>11.143)=0.025(-RF 543 HC)
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1. If the time required to complete a task is uniformly distributed between 20

and 110 seconds what proportion of tasks will be completed in less than 50
seconds?
(A) More than 0.20 but not more than 0.30
(B) More than 0.30 but not more than 0.40
(C) More than 0.40 but not more than 0.50
(D) More than 0.50 but not more than 0.60
(E) More than 0.60

2. The "no-show" rate at a popular resort hotel is 8.5%. If a random sample of
120 reservations is taken, what is the probability that the number of "n

shows" will exceed 157
(A) 0.0049 (B)0.0582 (C)0.4418 (D) 0.4951 (E)0.9418

3. If we want to construct a confidence interval half as wide as the current one,
. then the sample needs to be: '
(A) Twice as large
(B) Half as large
(C) One-fourth as large
(D) Four times as large

(E) Eight times as large A M A S
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4.

The management of a local restaurant wants to estimate the average amount
their customers spend at the restaurant to within $0.6, with a 95% confidence.
What is the minimum sample size required, if the standard deviation is
assumed to be $4.59

(A)217 (B)189 (C)325 (D)196 (E)None of the above

5. An advertiser is believed to exaggerate claims about a company's product,

(high performance, larger measurable average). An agency wants to prove that
this advertiser's claims are exaggerated. There are data available. The correct
hypothesis test will be:

(A) Two-tailed test (B) Right-hand tailed test

(C) Left-hand tailed test (D) None of the above

. The proportion of defective items is not allowed to be over 12%. A buyer

wants to test whether the proportion of defectives exceeds the allowable limit.
The buyer takes a random sample of 120 items and finds that 18 are defective.

Find the p-value.
(A)0.1562 (B)0.3212 (C)0.3438 (D)0.1788 (E) None of the above

. In a two-tailed hypothesis test involving a normally distributed population

parameter with a known standard deviation, the computed test statistic was Z
= ].83. If the null hypothesis is rejected based on this evidence, the risk of
making a error is approximately .
(A)Typell;3.4% (B) Typel; 3.4% (C) Typell; 6.7%

(D) Type I; 6.7%  (E) None of the above

. Calculate the pooled variance for the following sample data.

Sample mean Sample Variance Sample Size
40 9 15
30 14 20

(A)11.88 (B)12.20 (C)12.58 (D) 13.24 (E) None of the above

. Using two independent samples, two population means are compared to

determine if a difference exists. The number in the first sample is 25 and the
number in the second sample is 18. How many degrees of freedom are

- associated with the critical t-value?

(AY17 (B)24 (C)41 (D)42 (E)None of the above

10. An unbiased estimator of 6° is?

(A)SSE B)MSE (O)S(b) DS ®SO) [ ymuasm
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11. Suppose that you are sampling from a normal distribution with standard
deviation 7. The population mean is assumed to be a random variable with
mean 18 and standard deviation 4. A sample of size 200 gives a sample mean
of 12. The posterior normal distribution of the population mean has a mean
equal to:

(A)12.01 (B)12.09 (C)1791 (D)18.09 (E)None of the above

12. The coefficient of determination, R?, has which one of the following
properties? '
(A) Is always negative
(B) Applies to any relationship between x and y
(C) Is aratio of unexplained variation to explained variation
(D) Has the same sign as the slope of the regression lme
(E) Ranges from zero to one

13. When testing Hy: B, = 0, against H;: B; # 0, failing to reject the null
hypothesis means what?
(A) The slope of the regression line is not zero
(B) There is evidence of a relationship between x and y, but it is not hnear
(C) The relationship between x and y is an inverse one
(D) There is not a linear relationship between x and y
(E) There is a linear relationship between x and y

14. Analysis of variance is a statistical method of comparing the . of

several populations. ‘ |
(A) Standard deviations (B) Variances  (C) Means
(D) Proportions (E) None of the above

15 The chi-square technique of hypothesis testing can be used ?
(A) To conduct goodness-of fit tests.
(B) To test the alleged independence of two qualitative population variables.
(C) To make inferences about population variance
(D) For all of the above purposes(and more).
(E) A and B of the above answers are correct.

16 In the simple linear regression model ¥, = 8, + X, + £, the parameters are ?
(A) The term g, 8, and the sample size n.
(B) The variance of the error term o”and the sample size n.
(C) The terms f,,5, and o>.

(D) There are no parameters in this model. :
(E) None of the above. HHEEHE
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Use the following to answer questions 17-18:
A set of 25 observations of two variables x and y produced the following

summations: » x=62,% y=120,> xy=114> x* =310,) »* =950.
A simple linear regression of y on x is fitted.

17. What is the estimated coefficient of x 7
(A)-1.89 (B)-1.18 (C)-0.96 (D)1.26 (E)None ofthe above

18. The y intercept is 7
(A)1.68 (B)7.18 (C)7.73 (D)9.49 (E)None of the above

Use the following to answer questions 19-20:

The rate of consumption of disposable tooling is a significant cost driver at a
small manufacturing firm which employs 12 workers. Recently, on a trial
basis the firm switched suppliers of its tooling and observed the following
changes in rates of consumption across its employees:

-~ ‘Monthly Consumption
?Employee old New
Charles 72. 59,
Andrew . 5L 5l
Roy 91, 66;
Bdgar - 55 .60
Brenda . 57 48
Susan 62 53
Michael 65 67,

The firm will permanently switch suppliers only if it has substantial evidence
(oo = 0.05) that consumption is lower under the new supplier.
19. What is an appropriate decision rule to use for hypothesis testing in this
~ situation?
(A) Reject Hy if the observed t is less than -1.796
(B) Reject Hy if the absolute value of the observed t is greater than 2.074
(C) Reject Hy if the observed t is less than -2.201
(D) Reject Hy if the absolute value of the observed z is greater than 1.96 .
(E) Reject Hy if the absolute value of the observed z is less than -1.645

HHHMAEE
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20. Compute the test statistic for this test ?

(A)-2.97

= - ptEEet

1.In order to test whether Lee’s productivity is the same on the 5 weekdays of a

(B) -1.42

20 53)

(C)-0.38

(D) -0.96

(E)-1.37

week, unknown to Lee, his employer kept records on 18 randomly picked
days, as the data in table 1 shows. (10%)

Monday Tuesday Wednesday | Thursday Friday
141 150 165 135 114
130 156 134 165 127
110 146 175 126 134

148 160 '
136

(Productivity is measured in terms of market value, in dollars, of items
produced by Lee.) (1)Carry out the test using «=0.05 (2)What is your
conclusion 7 |

ANOVA table .
Source of Sum of Degree of Mean sum | Computed
variation square freedom of square ratio
Between
Within
Total

2. A random sample of 395 people were classified by their age and by whether
or not they change channels during programs when watching television. Use
the following date to test the null hypothesis - (10%)

Hjy: Changing channels and age are independent attributes. (a=0.05)

Change? | 18-24 | 25-34 135-49 | 50-64
Yes 56 52 28 72
No 58 60 32 42
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The table areas are probabilities that the standard normal random variable is between 0 and 2.

Second Decimal Place in z

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 0,0359
0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753
0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1703 0.1141
0.1179 01217 0.1255 0.1293 0.1331 01368 0.1406 0.1443 0.1480 0.1517
0.1554 01591 0.%628 0.1664 01700 0.1736 0.1772 0.1808 0.1844 0.1879
0.1915 0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 0.2157 0.2190 0.2224

0.2257 0.2291 0.2324 0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2549
0.2580 0.2611 0.2642 0.2673 0.2704 02734 0.2764 0.2794 0.2823 0.2852
0.2881 0.2210 029392 0.2967 0.2985 0.3023 0.3051 0.3078 0.3106 0.3133
0.3159 0.3186 0.3212 0.3238 0.3264 0.3289 '0.3315 0.3340 0.3365 0.3389
0.3413 0.3438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3599 0.3621

0.3643 0.3665 0.3686 0.3708 0.372% 0.374% 0.3770 0.3790 0.3810 0.3830
0.3849 0.3869 0.3888 0.3907 0.3925 03944 039562 0.3980 0.3997 0.4015
0.4032 04049 0.4066 04087 0.4099 04115 04131 04147 0.4162 0.4177
04192 0.4207 0.4222 04236 0.4251 0.4265 04279 0.4292 0.4306 0.4319
0.4332 04345 04357 04370 04382 04394 0.4406 04418 0.4429 0.4441

0.4452 0.4463 04474 0.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545
0.4554 04564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633
0.4641 0.4649 0.4656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706
0.4713 04719 0.4726 0.4732 0.4738 04744 04750 0.4756 0.4761 0.4767
0.4772 04778 0.4783 04738 0.4793 04798 0.4803 0.4808 Q.4812 0.4817

0.4821 0.4826 04830 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857
0.4861 0.4864 0.4868 0.4871 0.4875 0.4878 0.4881 04884 0.4887 0.4890
0.4893 0.4856 0.4898 04901 0.4904 0.4906 0.4909 04911 0.4913 0.4916
04918 0.4520 0.4922 04925 0.4927 0.4929 0.4931 0.4932 0.4934 0.4936
0.4938 0.4940 0.4941 0.4943 0.4945 04946 0.4948 0.4949 (0.4951 0.4952

0.4953 0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964
0.4965 0.4966 0.4967 0.4968 0.4969 0.4970 0.4971 0.4972 0.4973 0.4974
0.4974 04975 0.4976 04977 0.4977 04978 0.4979 0.4979 0.4980 0.4981
0.4981 04982 0.4982 0.4983 0.4984 0.4984 0.4985 04985 0.4986 0.4986
0.4987 0.4987 0.4987 0.4988 04988 0.4939 0.4989 04989 0.4990 0.4990

0.4990 0.4991 0.4991 04991 04992 0.4992 0.4992 0.4992 0.4993 0.4993
0.4993 0.4993 0.4994 0.4994 0.4994 0.4994 0.4994 0.4995 0.4995 0.4995
0.4995 0.4995 0.4995 0.4996 0.4996 0.4996 0.4996 0.4996 0.4996 0.4997
0.4997 0.4997 (0.4997 04997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4998

0.4998
0.49997
0.499997
0.4999997
0.49999999
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