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Answer the following questions (100%)

1. Suppose it is necessary fos a candidate of city mayor to receive at least 60 percent of the vote to .
be elected. The curent mty mayor iz interested in assessing his chances of being reelected, Thus, .
he conducted a survey of 1,000 people in the ¢ity of which 555 revealed that they planned to
support the curtent mayor. (45%) _

(1) Define X as the number of pegple in the sample who support the curtent mt}r rnayur What is X
distributed? (5%).

(2} Suppose the desired level of confidence is 95 percent. What s the margin of error (j.e., the
bound ¢n error) in the population proportion? if the city major wants the estunate to be within 2
percent of the populatmn propertion, what is the required sample size? {10%)

{2) Explain your conclusion by hypothesis test to solve the city mayor's curiosity. How strongly
would you or would you not reject the null hypothesis? {104}

(#} According to yow conclusion above, what is the possible etror involved? (10%)

(5) If the null hypothesis is true, what is the probability that less than 530 peopte in this survey
answered ves? (10%) . .

2. The manager of the departmént of human resources found that the mean and standard deviation
of the length of workers’ sickness leaves in a manufacturing company last year was 14 and 3
days, respectively, (15%) | _

(1) Approximately, what is the proportion of workers' sickness leaves in between 4 to 24 days?
(5%4) . '

{2) Suppose the management randomly draws ten workers and rank their sickness leaves and
performance from one to ten. The worker wha has the shonest sickness leaves ranks the first,
and so on; white the one wiﬂi“ﬂfé !argést production ranks the first in their performance. What's
your conclusion about the relatmnshlp ‘between workers” sickness leave and performance? Why?
(a=0.05, The critical vaiue of Speannans ran]-: correlatmn coefficient test is: r,:J prsh iy =0.648 )

- (10%)
. * The Rauking of Workers’ Sickness Leaves and Production
Worker # 1 2 3 4 5 § 7 &8 9 10
Ranking (show up rate} = 4 3 g8 7 6 5 1 2 2
Ranking (production) o8 7 s 3 2 4 9 6

3. Two balls are randomly put into 4 buxes. Suppose cach ball has equally likely probability of
being put into any of the four boxes. Define X as the number of balls being throwa into the first box
and the payofT function as Y=2X*. Calculate the expected payoff and its variance. (10%46)

4. A researcher is interested in investigating wages of college graduate's in Taiwap, So he
randemly draws 2,973 graduatr:s and run the fmliuwmg regression (Asmlme that alj the college
graduates in the sample answer questions properly):

In(wage) = B8, + B (Years of Schooling) + §,(Wark Experience) + £,
where # 15 a pormally i:!istribu;gd érrc-r term. Suppose the sample deviation of In{wage) equals
0.9907. The empirical results obtained are shown below:
In{wage)=06.371+ 0.152 x(Years of Schoolingy + (0.097 x (Work Expertence) + f
(0.006) [{.006) (0.03)
Values in the Darenﬂleses are the carresmor e etand oed oeese 7000
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(1) Please compiete the followmg ANOVA iable and catculate the adjusted R? for this model.

(10%)

Source

S5R
SSE
- SS8T

LSS
806.7

_Pvalue

0.00

{2Y How should the researcher conclude the importance of these two variables in the wage
determination funetion from the econometric results? Please do zll the necessary hypoﬂlcms

tests in order to make your conclusion precise.(10%) -

(3) Suppose the researcher suspects that the types of university might aisc play an essential role
* in determining a worker's carnings. Thus, he classifies ali the samples into 3 categories, i.e.,
workers praduated from public university, private university and others (including 2- and 3-
years callege, etc. } How should he respecify the above model? If he also suspects that the
workets' years of schoolmg and work experiences have the effects to the second order, how
should he respecify the above model and obiain the cnrrespondmg margmal effects on

workers' wage determination? {10%)
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