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A.Multiple Choice (60%)

1. We use CLT to estimate the parameters, means that the distribution of the which
has a sufficient large numbers of independent random variables, each with finite mean
and variance, will be approximately normally distributed. a. mean of population b. population

c. mean of sample d. sample

« ZE%:c. mean of sample

o BRI RRIBFRELR (CLT) $54 » B (n) BHAR > FET98 (X, mean of sample) #9
RS EI L BEE 0 » EREBE DA o



A.Multiple Choice (60%)

2. A simple random sample of 100 observations was taken from a large population. The

sample mean and the standard deviation were determined to be 80 and 12 respectively.
The standard error of the meanisa. 1.20 b. 0.12 ¢. 8.00 d. 0.80

e FHF:a.120
o PRI 2252 (Standard Error, SE) IATRA s/4/ne SE =12/4/100 =12/10 =1.20 °



A.Multiple Choice (60%)

3. Stratified random sampling is a method of selecting a sample in which a. the sample is
first divided into strata, and then random samples are taken from each stratum b. various strata
are selected from the sample c. the population is first divided into strata, and then random

samples are drawn from each stratum d. None of these alternatives is correct.

« Z%:c. the population is first divided into strata, and then random samples are drawn

from each stratum

o RN DEFEHE MR (Stratified random sampling) BIEZEE%+#& 58 (population)) 7 ELFIE
BIE (strata) » BItE—EFEERHBEEER - EIB aiEl X 98 » 5E2HE0 -



A.Multiple Choice (60%)

4. Random samples of size 36 are taken from an infinite population whose mean and
standard deviation are 20 and 15, respectively. The distribution of the population is

unknown. The mean & the standard error of the sample mean are a. 36 and 15 b. 20 and 15 c.
20and 0.417d. 20 and 2.5

e Z%:d.20and 2.5
« BRI
o FRATIGHHVEAZEE (Mean of sample mean) ENEEETFI9E u = 20 o
o HEARTHSEVIEELR (Standard error) 0; = 0/4/n = 15/4/36 = 15/6 = 2.5 ¢



A.Multiple Choice (60%)

5. As the sample size increases, the variability among the sample means a. increases b.

decreases c. remains the same d. depends upon the specific population being sampled

« Z=Z%:b. decreases

o BB RATHIENEEEEBRIRER (0//n) RE - EERE n8X > 8K ZRFE
=/ FUIEEEMEREE -



A.Multiple Choice (60%)

6. From a population that is not normally distributed and whose standard deviation is not
known, a sample of 6 items is selected to develop an interval estimate for the mean of the
population (/). a. The normal distribution can be used. b. The t distribution with 5 degrees of
freedom must be used. c. The t distribution with 6 degrees of freedom must be used. d. The

sample size must be increased.

o« ZE%:d. The sample size must be increased.

o BB BREIFRREERAEIEN (n = 6) - BEREIFERT  BBAREER Z 7 (AAEEREA n
) WAREER L o (I 2R LEREEARER) - /7 EAPRBEEERETEST » &4
RIENNARZASE (n = 30) °



A.Multiple Choice (60%)

7. A 95% confidence interval for a population mean is determined to be 100 to 120. If the
confidence coefficient is reduced to 0.90, the interval for 1. a. becomes narrower b.

becomes wider c. does not change d. becomes 0.1

+ ZEZ:a.becomes narrower

o PRI {SFB/KEE (Confidence Level) BE{E (1 95% F£E 90%) » HFERIRAEE (£ 2 { score) &
B\ » HEEREEE (Margin of Error) &/ » Bt EREE&HERE o



A.Multiple Choice (60%)

8. A machine that produces a major part for an airplane engine is monitored closely. In the
past, 10% of the parts produced would be defective. With a .95 probability, the sample size
that needs to be taken if the desired margin of erroris .04 or lessis a. 110 b. 111 c. 216 d. 217

« EE:d. 217

o BRI EAHAR n = p(1 —p)(Z/E)*-
p=0.10
E = 0.04
95% SFEKEHE £ ~ 1.96
n=0.1x 0.9 x (1.96/0.04)?
n = 0.09 x (49)2 = 0.09 x 2401 = 216.09
BB RS > A 217



A.Multiple Choice (60%)

9. An interval estimate is a range of values used to estimate a. the shape of the population's

distribution b. the sampling distribution c. a sample statistic d. a population parameter

o« E&%:d. apopulation parameter

« B EREGET (MEHEER) 2R—ESESERGTRAN 8R280 (MSRTHE u
sEEER p) o



A.Multiple Choice (60%)

10. The population is normally distributed and whose mean and standard deviation is 1
and o respectively. (X;, X5, X3) is a random sample from the population. There are four
estimators: 77 = (3X; +3X5 +4X3)/10; T, = (X; + Xo + X3) /3, T5 = (X, +2X5 +
3X5)/6; Ty = (2X, + 3X, + 4X3)/9. Which is an unbiased estimator and has the

smallest variance?a. T b. T5c. T5d. T}
« BE:Db.T,
ik
1. AEMBE (Unbiasedness): ZEEEFIMAES 10
e T1:(3+3+4)/10=1(HE)
T,:(1+1+1)/3=1(FR)
e T3:(14+2+3)/6 =1(FR)
T,:(24+3+4+4)/9 =1(FR)



A.Multiple Choice (60%)

2. @RS (Variance): Var(aX) = a?Var(X) - HFLLBESTEAM

o Var(T)) =
o Var(Ty) =
« Var(T;) =
o Var(T,) =

(32 + 32 +42) /10002 = (34/100)02 = 0.340°
12+ 12 + 12) /9|02 = (3/9)0? = 0.33302 (8/))
+ 22 1 32) /3602 = (14/36)0 ~ 0.3890°

[
(17
(22 + 32 + 4%) /810 = (29/81)0? ~ 0.3580°2

T5 (B98N R R/ NERE -



A.Multiple Choice (60%)

11. The power curve provides the probability of a. correctly accepting the null hypothesis b.
incorrectly accepting the null hypothesis c. correctly rejecting the alternative hypothesis d.

correctly rejecting the null hypothesis

« EZ:d. correctly rejecting the null hypothesis

o BB IBTES (Power, 1 — B) NEER | EEERSE (H)) ARF > EHEEETEHREE -



A.Multiple Choice (60%)

12. Which of the following does not need to be known in order to compute the p-value? a.
knowledge of whether the test is one-tailed or two-tailed b. the value of the test statistic c. the

level of significance d. None of these alternatives is correct.

« ZE%:c.the level of significance

o fEHF: P-value 2IBIEE TR ETE (test statistic) FEEFAF (one/two-tailed) EHFRAIHEZEE
Ee—EETHREE » FTEEHEEEKE o (level of significance) FREEETELEE o (o SHHEKE
P-value L& LIS REVIRZEE » BERZESTE P-value BY2E) -



A.Multiple Choice (60%)

13. A random sample of 100 people was taken. Eighty-five of the people in the sample
favored Candidate A. We are interested in determining whether or not the proportion of
the population in favor of Candidate A is significantly more than 80%. At 95% confidence,
it can be concluded that the proportion of the population in favor of candidate A a. is
significantly greater than 80% b. is not significantly greater than 80% c. is significantly greater

than 85% d. is not significantly greater than 85%
o ZE:b. is not significantly greater than 80%
o PR
Hy:p<0.80,H; :p=>0.80
p = 0.85,n =100, py = 0.80

_ 0.85-0.80 __ 0.05 _
Z = V/ll.:suhu.zu — 0.04 1.25
100

95% BREIBTENEERME Zoo; = 1.645 ¢
A& 1.20 < 1.645 » FKETIRiEN » N EIBE H, » Eme3BEEAN 80%




A.Multiple Choice (60%)

14. In hypothesis testing, the tentative assumption about the population parameter is a.
the alternative hypothesis. b. the null hypothesis. c. either the null or the alternative. d. neither

the null nor the alternative.

« ZEZ:b. the null hypothesis.
« Bih: TEEEER X ZAMEHFEREERR (H) 2B » EZIEEEEFEEEE -



A.Multiple Choice (60%)

15. For a one-tailed test (lower tail), a sample size of 10 at 90% confidence, t = a. 1.383 b.
2.821c. -1.383 d. -2.821

« EH%:c.-1.383
o BRI
n =10, BRAE df =9-
90% confidence (S EEBEESIE a = (0.10) -
FEt&xRilgigo = 1.383¢
AHBZEEEE (lower tall) - EBR{EAGE - 85 -1.383 ¢



B. Subjective part (45%)

1. A university planner is interested in determining the percentage of spring semester
students who will attend summer school. She takes a pilot sample of 160 spring semester

students discovering that 56 will return to summer school.

(a) Construct a 95% confidence interval estimate for the percentage of spring semester

students who will return to summer school.
¢ SR:
RS p = % = 0.35
BAEE n = 160
95% {SHEKEHE Z = 1.96

s O _ L P1-B) __  [0.35x065 __  [0.2275 __
RERSE =\ =4/ =5~ = =~ 0.0377

FRZEEE (Margin of Error) ME = 1.96 x 0.0377 ~ 0.0739
EFBER = 0.35 £ 0.0739

» =%:[0.2761, 0.4239] (5% 27.61% | 42.39%)



B. Subjective part (45%)

(b) Using the results of the pilot study with a 0.95 probability, how large of a sample would

have to be taken to provide a margin of error of 3% or less?

e FE:
E =0.03
Z = 1.96

£ pilot study 89 p = 0.35 {EBRIE -

[zjfﬁgl—;}] _ (1.96)* %0.35x0.65

n="—"fr = [0.03)2
_ 3.8416x0.2275 ~_ 0.873964 _
n= 0.0009 ~ p.0009 7T 971.07

A FEERTEN -

o BHE:972



B. Subjective part (45%)

(c) Is the return percentage less than 0.3 significantly? (o = 0.05, sample size is 160)
¢ H:
Hy :p =0.30
H, :p < 0.30 (EEBEE)
p=0.35
A EEA (0.35) BF LA RSEEERA (0.30) » HFIAFCIGESEIEEE /i) BUAER ©
BREEEE: Z = 12 = - &~ 1.38

0adxll.7 0.0362
160

EREEBTE a = 0.00 BEEIEE 7 < —1.645 « 5184 Z = 1.38 REEBEIEA
« EZE: No, itis not significantly less than 0.3. (A&#&AtLFIRMEE 0.3 &)




B. Subjective part (45%)

2. An experimental diet to induce weight loss was followed for one week by a randomly

selected group of 12 students with the following results.
Student 1 2 3 4 5 6 7 8 9 10 11 12

Loss in

2.2 2.6 0.4 2.0 0.0 1.8 52 38 42 38 14 2.6
Pounds

(a) Find a point estimate for the average amount lost after one week on this diet. Is this an

unbiased estimate of the population mean? Explain.

« 3R
MY r=22+26+04+20+00+18+52+38+42+38+1.4+
2.6 =30

BEFHEE =30/12 =25
+ ZEZ: Point estimate is 2.5.

o fR¥E: Yes, it is unbiased. The expected value of the sample mean is equal to the population

mean (E[Z] = p). FATHSNHALESH SBTH) -



B. Subjective part (45%)

(b) Find a point estimate for the variance of the amount lost on this diet. Is this an
unbiased estimate of the population variance? Explain.
« EtH:
" 2 _ Y(xi—3)°
BAERY s = =0

SHERRETSM Y 22 = 2.22 + ... + 2.62 = 101.28
S5 =Y a? — Z28 — 101.28 — 3 — 101.28 — 75 = 26.28

2 _ 2628 __
§° = = ~ 2.389
+« ZZE: Point estimate is 2.389.

o B¥E: Yes, it is unbiased. The sample variance formula uses n — 1 in the denominator

specifically to make it an unbiased estimator of o* (E|[s?] = o).



B. Subjective part (45%)

(c) Find a point estimate for the standard deviation of the amount lost on this diet.
¢ R
e s=+/s2=+/2.3801
e =3:1.546 (£91.55)
o i@ BFBEGEE  Bs EEE o HERGE - (BiEEEALEHEREE -



B. Subjective part (45%)

3. A local university administers a comprehensive examination to the candidates for B.S.
degrees in Business Administration. Five examinations are selected at random and scored.

The scores are shown below. Scores: 80, 90, 91, 62, 77



B. Subjective part (45%)

(a) Compute the mean and the standard deviation of the sample.
- &5

— + 2177 /
Mean 7 — BO+90+91+62+77 __ @ — 80

5 5

. )
Variance s°:

b2

=0

&)

(80 — 80)

(90 — 80)% = 100

(91 —80)% =121

(62 — 80)% = (—18)? = 324

(77 —80)2 = (—3)>=9
Sum of squares = 0 + 100 + 121 + 324 + 9 = 554
s’ =554/(5—1) = 554/4 = 138.5

Std Dev s = v/138.5 ~ 11.7686

e« Z2: Mean = 80, Standard Deviation = 11.77



B. Subjective part (45%)

(b) Compute the margin of error at 95% confidence. Assume the population is normally
distributed.

« FHE:
n=>5df =4
HFtE tn_ng;,__q = 2.776

ME =t x % — 2.776 x ”j}_;:ﬂﬁ — 2.776 % 5.263 ~ 14.61

« EE:14.61



B. Subjective part (45%)

(c) Develop a 95% confidence interval estimate for the mean of the population.
. R:
Cl=x £ ME
80 + 14.61
Lower limit: 80 — 14.61 = 65.39
Upper limit: 80 4+ 14.61 = 94.61

« &%:[65.39, 94.61]
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