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1. Super Duper Cee 藥丸廣告每碇含有 750 毫克維他命 C。有一消費者團體認為維他命 C 含量低於

廣告值。根據下列樣本，廣告的正確性是否被認可。使用 α= 0.05。 

700  780  715  720  760 

720  710  740  720  725 
a. 計算此樣本的平均值與標準差。(2%) 
b. 詳細敘述虛無和對立假設。 (4%) 
c. 選擇適當的統計程序(Z 或 t)，並寫出選擇的理由與前提。(6%) 
d. 找出顯著水準和相對應的臨界值。(2%) 
e. 計算(Z 或 t)。(2%) 
f. 決定你的結果是否顯著，並敘述一或兩句的結論。(2%) 
g. 計算和解釋 95%信賴區間。(4%) 
h. 如果你使用 Z 檢定，決定精確 P 值。如果你使用 t 檢定，利用 Z-distribution table 求近似的 P 值，

並解釋 P 值代表的意義。(3%) 
2. 根據台閩地區人口普查，台灣家庭人口數(母群體)的分佈情形如下表： 
 
家庭人口數 1 2 3 4 5 6 7 8 
分佈比例 .16 .19 .26 .21 .08 .04 .04 .02 

 
a.  令 X 代表台灣家庭人口數，為一隨機變數，求出台灣家庭人口的期望值與變異數，亦即求 E(X)

和 V(X)。(6%) 
b.  計算 E(100X-50)，V(100X-50)。(4%) 
c.  假如從台灣的家庭隨機抽樣抽出 400 戶，請詳述這 400 戶家庭人口數最可能的分佈情形(sample 

distribution)。(5%) 
d.  假如連續抽 100 組樣本，每次抽 400 戶，計算樣本家戶人口平均值，再放回去再抽下一個樣本，

如此進行 100 次。試問這 100 組樣本的平均值的分佈為何(Sampling distribution)？(6%) 

e.  令 X400 代表一組(n=400)隨機樣本的家戶人口平均值，已知 P( L  X400   U) = 0.95, 求一組以

E(X)為中間點的(L, U).(4%) 
 

3.  In a study of obesity the following results were obtained from samples of males and females between 

the ages of 20 and 75: 

 

 Number of study subjects Number of overweight 

Males 250 25 

Females 200 50 

 

Test if there is a difference between males and females in the proportions who are overweight: 



慈 濟 大 學 1 0 1 學 年 度 

研 究 所 碩 士 班 招 生 考 試 命 題 紙 

 

科目：生物統計學                  共3頁 
 

第 2 頁 

 

a. Construct a 2 x 2 contingency table, perform a chi-square test, and draw your conclusion. (10 %) 

b. Construct a 95% confidence interval for the difference between the population proportions, and draw 

your conclusion. (10 %) 

4.  Consider a matched-pair study designed to investigate the amount of energy expended by patients 

with cystic fibrosis.  The following table contains the measurements of resting energy expenditure 

for a sample of 15 patients with cystic fibrosis and 15 healthy individuals matched on age, sex, height, 

and weight for each pair of observations. 

 Resting Energy Expenditure 

(kcal/day) 

Pair CF Healthy 

1 1153 990 

2 1132 1082 

3 1165 1182 

4 1460 1452 

5 1634 1162 

6 1493 1800 

7 1358 1140 

8 1453 1123 

9 1185 1113 

10 1824 1463 

11 1793 1632 

12 1930 1614 

13 2075 1845 

14 1235 1683 

15 1380 1280 

One would like to compare resting energy expenditure for persons suffering from CF to resting energy 

expenditure for individuals who are healthy. 

a. Which test should one use, 2-independent-sample t-test or paired t-test?  Specify your reason.(4%) 

b. Write down the null and 2-sided alternative hypotheses and conduct the test in part (a).  At =0.05, 

what do you conclude?(10%) 

c. If one would like to use nonparametric procedures, which test should one use, the sign test or 

Wilcoxon rank sum test?(2%) 

d. Write down the null and 2-sided alternative hypothesis and conduct the test in part (c).  Report the 
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exact p-value of your test.(10%) 

e. Which analysis, (b) or (d), is more appropriate for this data set?  Specify your reason.(4%) 
 

To answer above questions, you may need some information in the following table. 

Z-distribution table 

 

Chi distribution table 

 


