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. (25%) In response to the construction of the Neihu MRT, the Taipei City Department of Transportation
hopes to understand the commuting conditions and needs of Neihu residents through a telephone survey.
The questionnaire covers basic demographic information, the type of commuting tools used, commuting
costs (in NT dollars), and commuting time (in minutes). The basic demographic information includes
age (in years), gender, and education level (1 = high school or below; 2 = university; 3 = graduate school
or above). Exploratory data analysis (EDA) is an important statistical analysis procedure. Data
visualization is one aspect of EDA.

The commonly used statistical figures include

(A) Bar chart (B) Box plot (C) Histogram (D) Line chart (3 4% &)
(E) Pie chart (F) QQ plot (G) Scatter plot ~ |
Use the letters (A) — (G) to answer the following questions. Multiple figures may be possible for the
following questions.

(1) Write down the appropriate figures to visualize the type of commuting tools used.

(2) Write down the appropriate figures to visualize commuting costs.

(3) Write down the appropriate figures to visualize the association between commuting costs and
commuting time.

(4) Write down the appropriate figures to visualize the association between gender and commuting time.

(5) Write down the appropriate figures to visualize the association between gender and the type of
commuting tools used.

. (25%) In response to the construction of the Neihu MRT, the Taipei City Department of Transportation
hopes to understand the commuting conditions and needs of Neihu residents through a telephone survey.
The questionnaire covers basic demographic information, the type of commuting tools used, commuting
costs (in NT dollars), and commuting time (in minutes). The basic demographic information includes
age (in years), gender, and education level (1 = high school or below; 2 = university; 3 = graduate school
or above). Exploratory data analysis (EDA) is an important statistical analysis procedure. The followings
are some commonly used summary statistics

(A) Correlation

(B) Frequency

(C) Interquartile

(D) Kurtosis

(E) Mean

(F) Medium

(G) Minimum

(H) Mode

(1) FPercent

(J) Skewness

(K) Standard deviation

(L) Variance

Use the letters (A) — (L) to answer the following questions. Multiple summary statistics might be
possible for the following questions.

(1) Write down the appropriate summary statistics to summarize the type of commuting tools used.

(2) Write down the appropriate summary statistics to describe the central tendency of commuting costs.

(3) Write down the appropriate summary statistics to describe the variability of commuting costs.

(4) Write down the appropriate summary statistics to describe the shape of the distribution of commuting
costs.

(5) Write down the appropriate summary statistics to summarize the association between commuting
cost and commuting time.

HAESER BE @



Bt A® 114 BEEFLHE—B/ASFREHE

# (A7) @3] #RW st S8 P
#+ B #3t$ F2R H4R
M ORTH A5

3. (15%) In response to the construction of the Neihu MRT, the Taipei City Department of Transportation
hopes to understand the commuting conditions and needs of Neihu residents through a telephone survey.
The questionnaire covers basic demographic information, the type of commuting tools used, commuting
costs (in NT dollars), and commuting time (in minutes). The basic demographic information includes
age (in years), gender, and education level (1 = high school or below; 2 = university; 3 = graduate school
or above). Besides EDA, it is also important to identify possible association among variables. The
following provides commonly used test statistics:

(A) Chi-square test | (B) Correlation (C) McNemar test (D) One-Way Analysis of
Variance (ANOVA)

{E) Faired | test (F) Simple linear | (G) Two independent | (H) Wilcoxon rank sum test
regression sample T test &

Use the letters (A) — (H) to answer the following questions. Multiple test statistics may be possible for
the following questions.

(1) Write down the appropriate test statistics for testing the association between gender and the type of
commuting tools used.

(2) Write down the appropriate test statistics for testing the association between commuting costs and
age.

(3) Write down the appropriate test statistics for testing commuting time and gender.

4. (10%) Let X denote commuting costs. Assume that the distribution of X approximately follows a normal
distribution with mean 30 NT dollars and standard deviation 2 NT dollars.

(1) Find the probability that commuting costs exceeds 32 NT dollars.

(2) Assume the expert would like to know the average commuting costs for Neihu residents. The expert
would like to collect a sample data to estimate the mean commuting costs j. Assume the standard
deviation equals 2 NT dollars. How large a sample is necessary if he want the estimate to be within
0.28 NT dollar of the actual mean value u, with 95% confidence?

5. (15%) Assume the target commuting costs equals 30 NT dollars. Suppose a sample of size 25 residents
are asked and assume the probability that the residents would be willing to pay more than 30 NT dollars
equal 0.1. Let X equal the number of residents who pay more than 30 NT dollars to commute.

(1) Find P[X = 1].
(2) Find the probability that no residents pay more than 30 NT dollars for their daily commute.
(3) Find mean and variance of X.

6. (10%) The Taipei City Department of Transportation expects that there exists a gender difference in
commuting time. Assume that the distributions of the commuting time for female and male are normally
distributed. Let the sample mean and sample deviation of commuting time for female and male be

n Sample mean | Sample variance | Sample standard deviation
Female 25 33,35 100.41 10.02
Male 25 aaa3 12y 10.59

Assume that the variance of the commuting time are roughly equal between female and male.

(1) Write down the hypotheses. The proper notation should be used.
(2) Use a 5% significance level to make your inference.
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Table 1: Area under the standard normal curve
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Table 2 Selected quantiles of the ¢ distribution
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