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A professor of epidemiology reported that, based on currently available evidence, close
contact with an infected person i needs infective agent of SARS (Severe Acute
Respiratory Syndrome) to spread from|one person to another. He then concluded that
people need nn:mwwafa:emasi?ﬁlda ong; unless when in close contact with the
patients or the suspect cases.  As of 24% March| six suspect cases are found due to local
transmission.  Among them, two Hosphal wirkers who have cared for SARS patients
and two are close family mem f thé patients. The investigation on the remaining
two suspect cases is still on going,

(I) Do the data present sufficient evidence to support the professor's claim? Please
explain. (7 points)

(2) As of 1™ April, 327 suspect are reported due to local ransmission.  Among
these, 226 are health care w,u?ers :.M_m‘e lose family members or friends of the
patients. The remaining i} being investigated. Do the mew data
sufficient to suppori the pro ['s Statement’ (8 points)

(1) Showthat if x>0 and E[xFn. then Pr(x2 i )<i. (8 points)

(2) Consider a sample of size #=100. ~Tf the maximum and minimum values of
this sample are 285 and 205, respectively, please provide an estimate to its standard
deviation? {7 points)

A process engineer conducts an experiment to determine the effect of shurry flow rate on
the uniformity of the chemical-mechanical palish’iJng {CMP) process on a silicon wafer
used in integrated circuit manufactuting, Thrée flow rates are used in the experiment,
and the non-uniformity (in pa’m—}-ﬁrsu

licates is shown below,
1

- | 1
Slurry | _¥of-Unifogmity (%)
FlowRate | 1 2 3 4 5 6
100 35 2§ 30 32 38, 42
125 37 42 43 46 49 50
150 38 42 46 50 51 51
— =

(1) Does slurry flow rate affect CVIP un

factor levels and perform the analysis of variance, Use @=0.05.
i gee’s i |

(10 points)

(2) Do the residuals indicate any problem with the pnderling assumptions.

(5 poimts)

—_— |

[iformity? Construct box plots 1o compare the
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4. The Distance Learning Center (DLC) of NCNU wishes to evaluate a new method of
teaching elementary statistics, At the end of the course, the evaluation will be made on
the basis of scores of participaring a standard test, There is a particular
interest in estimating the mean sc-ure'_J. for smdﬁu learning with the new method. As
the method is new and some of the staffs qestidn the value of this approach, DLC does
not wani 10 expose every student to this od.  There is a desire to determine the
minimum number of students ,{sém;]e’;' ho are to be selecred at random 1o take
the new method. From past experi believed that the standard deviation
associated with this type of test is about 16 5. Please find the sample size n such that
DLC is fairly confident that the 95% confidence interval is 2. (15 points)

5. The recent rwo month average unhzarun rates of 10 computer servers in Puli Wine

Company are tabulated as below,,__. |
March fxprit— —_,Mai'ch April
67 73 b7 87
3
70 g3 L. 7 79
64 PRI I 79
-—| e
84 91 74 98
82 94 80 96

(1) Calculare the least-squares regression line for these data (10 poims)
{2) Find the maximum likelihood cshrpme of the variance. (10 points)

6. Two swmdies on the average 10 of 5|m ter psers spending on the Internet are
reported.  Study A was condu lhc cl:nm area with the following 11 observations

(in hours):
0.1 035 08 HQ_‘?_ 12_)/4I7

Study B was conducted in the metropolitan area with the following 13 observations (in
hours):
08 1.0 1.1 1.2 1.3 14 16 18 1.9 2.0 24 25 26
— f—
We are imerested in testing whetherilie tributions of these two areas are the same.
(1) Please test the equality of the two ﬁTsigi:iﬁcance level of 0.05. (7 points)
(2) What is the approximate p—vaTPe GE;ELT@JF. (6 points)
(3) Please test the equality of the two Variances &t a significance level 0f 0.05. (7 points)
£ |
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The following data may Be uTEEﬂ;an anFWeTr‘mtl your questions:

Foo25(10,12)=3

foo(22)=1.717

-u-o-
e P o

Foard 121062

yﬁgﬁzﬁzﬁ 9

Zoae=1.64 Zpoz=1.96

— — |

— | =

e = J@L

Table of Calculations pf Average Utilization Rates of Recent Two Months

ot |
X y X Xy - ¥ v ¥y -3y
67 73 4489 4891 53290 §3.0575 -10.0575  101.1533
70 1 4900 5810 6889 84.5545  -1.5545 241647
64 88 4096 5632 7744 815605  6.4395 4146716
84 91 7056 , 7644 | 8281 0915405  -0.5405  0.29214
82 94 -ETH— _7708 8836 90,5425 34575 1195431
70 87 2500~ 609p | 7569 845545 24455 598047
74 79 WFJ 5446 \ 6241 86.5505  -7.5505 57.01005
80 79 .sa[oo ‘,j:y | 6241 89.5445 -10.5445 1111865
74 98 352 ‘3204 86,5505 114495 131.0911
80 96 5400 7680 9216 89.5445 64555 41.67348
Sum 745 68 55917 64873 75950 504.2249
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