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(20%) 1. In the following multiple choice questions, please give the correct answer. EL
1-1. Statistical studies in which researchers do not control variables of interest are 3
(a) experimental studies ' 1.
(b) uncontrolled experimental studies e
(c) not of any value ; &
(d) observational studies _ oo
1-2. In a sample of 500 students in a university, 150, or 30%, are Business majors. The 30% is an |
example of '
(a) descriptive statistics V_ffg;

(b) statistical inference
(c) a population
(d) a sample

1-3. In deriving a frequency distribution, as the number of classes decreased, the class width
(a) decreases
(b) remains unchanged
(c) increased
(d) can increase or decrease depending on the data values

1-4. A continuous probability distribution that is useful in describing the time, or space, between
occurrences of an event is a(n)
(a) normal probability distribution
(b) exponential probability distribution
(c) Poisson probability distribution
(d) uniform probability distribution

1-5. An experimental design that permits statistical conclusions about two or more factors is a
(a) completely randomized design
(b) randomized block design
(c) factorial design
(d) matched-sample design

1-6. A Type Il error is committed when
(a) a true null hypothesis is mistakenly rejected
(b) a true alternative hypothesis is mistakenly rejected
(c) the sample size has been too small
(d) not enough information has been available

1-7. If a hypothesis is rejected at the 10% level of significance, it
(a) will always be rejected at the 5% level
(b) will always be accepted at the 5% level
(c) will never be tested at the 5% level
(d) may be rejected or not rejected at the 5% level

1-8. In a multiple regression analysis, if the model fits poorly, this indicates that
a. most of the variation in the dependent variable is explained
b. the error terms do not follow normal distribution
c. the variances of error terms are not constant
d. none of the above answer is correct

1-9. Which of the following is not true?
a. Multicollinearity is a condition that exists when the independent variables are highly
correlated with the dependent variable,
b. Multicollinearity does not affect the F-test of the overall significance.
¢. Adjusted R-square maybe less than 0.
d.R-square must be nonnegative.

1-10. Ten secretaries were sent to take a typing efficiency course. The data set contains the typing
speeds of each secretary before and after the course. Which of the following is an adequate
nonparametric procedure to test the effectiveness of the course?

a. t test for matched samples
b. Kruskal-Wallis test

c. Sign test '
d. Wilcoxon signed-rank test
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2. The monthly salaries of the employees of a corporation are normally distributed with a mean of
$35,000 and a standard deviation of $5,000.
(a) What are the minimum and maximum salaries of the middle 95% of the employees? (6%)
(b) Suppose 3 employees were randomly selected. What is the probability that salaries of 2 of
them exceed $35,000? (6%)

(c) If sixty-eight of the employees have incomes of at least $45,600, how many individuals are
employed in the corporation? (4%)

3. A random sample of 144 accounts of a bank at NCCU branch showed an average daily balance |

of $3000. The sample standard deviation is $600.

(a) Is it necessary to know anything about the shape of the distribution of the account balances
in order to make an interval estimate of the mean of all the account balances? Explain. (3%)

(b) A random sample of 100 accounts of this bank at another branch showed an average daily
balance of $3300, and its sample standard deviation is $800. Test if the mean balances at
these branches equal at ot =.035. (9%)

(c) Based on the conclusion in (b), what type of error you might make? (3%)

4. 1t is crucial that the variance of a production process be less than or equal to 30. A sample of
26 is taken. The sample variance equaled 36. Construct a 90% confidence interval for the
population variance. (9%)

5. Ten observations were selected from each of 3 populations, and an analysis of variance was
performed on the data. The sum of squares between treatments is 80, i.e. SS(treatment)==80,
and the sum of squares due to error is 108, i.e. SS(Error)=108.

(a) Write out assumptions for analysis of variance. (4%)

(b) The three sample means are )| =25, Y2 =23,and y3=27. At 0L = .05, use Fisher's

LSD (least significance difference) procedure to test all possible pairwise comparisons. What
conclusion can you draw? (9%)

6. A real estate company collects data at 10 different places showing the office building vacancy

rates (x, unit: %) and rental rates (y, unit: $100 per square foot). Part of the results are:
> X =160, ZXZ =2846,Y Y =98, ZYZ =1023.20,Y XY =1463.2
LXLY

Also, 2 (x = X)(y - y)=Zxy -

(a) Using the above information, develop the least squares estimated regression line. (5%)
(b) Develop a 95% interval estimate for the expected rental rate for places with a 20% vacant

rate. _ (9%)

7. A sample of 150 individuals (males and females) was surveyed, and the individuals were asked

to indicate their yearly incomes. The results of the survey are shown below.

Income Category Male Female

$20,000 up to $40,000 15 45

$40,000 up to $60,000 35 35

$60,000 up to $80,000 10 10

(a)Testat Ot = 0.05 to determine if the yearly income is independent of the gender. (9%)
(b) If a significant difference is found, state out where the differences occur. (4%)
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If Z « §,00, then the ares between the mean and shis value of Z is .34|3. . a * )
z 00 .04 02 03 04 .05 06 .01 .08 .09 D;rg;::: ;f t 100 €050 t 025 tolo t 0os
0.0 { 0000  .0040  .0080  .0120  .0160  .0199  .0239  .0279  .0319  .03S9 : &
0.1 | 0398 0438 0478 0517  .0S57 L0596  .0636  .0675 0714  .0753 } 3.078 6314 12,706 31.821 63.657 B
6.2 | .0793 ,0832 .087{ .0910 0948 .0987 .1026 1064 1103 At 2 1.886 2.920 4.303 6.965 9925 aa
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0.4 | L1554  .IS91 L1628 1664 1700 1736 L4772 .1808  .1844 1879 , , 4.604
0.5 | .1915 1950  .t98s 2019  .2054  .2088 2023 .21S7 2190  .2224 ; :f;z i.(l)ii "g;? ' ‘; ;2; 4032
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07 | 2580 2612 2642 2673 2704 213 2064 2794 2823 L2852 6 1.440 1.943 2447 3.143 -
08 | .2881 L2910 2939  .2967.  ,2995 3023  ,305) .07 306 31D 1 1.4195 1.895 2.365 2.998 3.499
0.9 | .M59 .86 a1 38 B 5.7 S 77 B % 1§ | J3d , 36s 3389 3 1397 © 1860 2.306 2.896 3.)5$
1.0 | 3413 3438 3461 348 L3508 L3S3E L3554 STY 3899 362N 9 1.383 1.833 2.262 2.821 3230
1.1 L3643 .3668 ,3686 08 37 A149 3770 37%0 810 .3830 {0 1.372 1.812 2,228 2,764 3.169
1.2 | 3849 3869 3888 3907 L3925 3944 L3962 L3980  .)997 401 " 1.363 1796 2,201 2718 3.106
1.3 | 4032 4049 4066 4082 4099  4I1S  A4IM0 4147 4162 LT 02 1186 1182 2119 2.681 3085
14 | 4192 4207 4222 4236 4281 L4265 4279 4191  .4306 4319 ' 11 160 2650 3012
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1.6 4452 4463 4474 4484 4495 L4505 i1} 4528 4535 A545 14 1.345 £.76} 2,145 2.624 29M
1.7 | 4854 AS64 48T 4582 4S9 4S99 4608 A816 4825 4633 15 1.341 1,783 2.131- 2,602 2947
L8 | 4641 4649 4656 4664 . 4671 4678 4GB  .4693 4699 .4706 16 1.337 1.746 2.120 2.583 2.921
19 | 4713 4719 AT26 471 A& 4744 4150 4156 4761 4767 11 1333 1,740 2110 2.567 2.898
1.0 4772 4778 4783 4788 4793 4798 4803 4808 A812 - 4817 8 1.330 1.734 2.101 2.552 2478
20 | 4821 4826 40 4834 4BI8 4842 - 4846 4850 4854 .4:57 9 1.328 L7129 2093 2.539 2.861
2.1 | 4861 4864 4868 4871 4875 4878 4881 4834 4887 4890 . 84S
23 | 4893 4856 4898 4501 4904 4306 4909 49U 4913 4916 20 1325 1725 g'ggg ;zf: : 831
1.4 | 4918 4930 |, 4971 4915 491 4510 L4931 4932, 4934 4936 21 1.323 L ~ '
1.5 | 4938 4940 ' ..4941 4943 A94S 4946 4948 4949 4981 4982 2 132 LM 2074 2.508 2.819
1.6 4953 4935 1,4956 49517 4939 4960 4961 .4962 A496) 4964 2) 1319 1.714 2,069 2.500 2.807
2.7 | 4965 4966 4967 4968 4969 . 4970 4971 4971 497} 4904 24 1.318 LT11 2.064 2492 . 2797
28 | 4974 4915 4976 AST?  LAITT 4978 4919 4979 . 4980 4981 25 1316 (708 2,060 248§ 2.781
2.9 | 4981 4982 4982 4983 4984 4984 4988 4985  .49B6  .4946 2% “3‘5 1‘70 6 2056 2479 1179
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4.0 | 4997 | 28 1313 1.701 2.0438 2.467 2,763
| 29 I 1.699 2,043 2.462 2,156
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() Find the ?nf]ec'tiim points, Docal ( nelative) maxima and wmhima of flx) = % cxt=1)

&)
¢2) Find the area A zging between the cuaves Y= sinxy omd y.—.c}wx
faom  x=0 % x:J.QT:_ . ‘)

ay X+ yT =1 find jo“*(‘f;'*—,")‘ dx = 2

LIDX)
x|
| ‘ j‘e++4)dt
@) @ Find Lim _% =
X0 (anx)z - (30/?)
2
®@ [si = ) Pl
[Sincy3y)= coorxyy | F — = 7
® oy
fcx,‘j)z. i:‘:gy; ¢x,93%0,0)
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Smx » .
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|
d?‘f dej Jx = ?
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