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請照題號順序作答，作答次序不符試卷所列，不予評分。 
可使用計算器。統計檢定題目一律用 0.05 顯著水準。答案小數點保留四位。 
 
(一) 選擇題：十題(每題 4 分，共 40 分) 

(1) 一組樣本數為 10 所計算的平均數為 15。若事後發現其中一個樣本

值從 7 修正為 17 時，其修正的平均數應為 
(a) 15.33  (b) 15.7  (c) 16  (d) 17  (e)以上皆非 

(2) 下列何者和變異數分析（analysis  of variance）相關 
(a) 檢定多個變異數是否相等 (b) 檢定多個平均數是否相等 

     (c) 檢定多個百分恍是否相等 (d) 樣本數必須大於 30 (e) 以上

皆非 
(3) 下列何者和列聯表（contingency table）分析並不相關 

(a) 大樣本分析百分比   (b) 檢定獨立性 
     (c) 類別資料之分析    (d) 使用 x2表   (e)以
上皆是 

(4) 波氏機率分配若其平均數為 6.4 時，則其標準差最接近之值為 
(a) 12.8  (b) 3.2  (c) 2.53  (d) 6.4  (e)以上皆非 

(5) 以雙尾檢定一個平均數時，若檢定統計 Z 值等於 2.08 時，其對應

之 p 值為 
(a) 0.0188 (b) 0.0376 (c)0.0239 (d) 0.0478 (e) 0.0146 

(6) 下列何者為實驗設計中為達統計分析目的之基本原則 
(a) 平均數相等變異數未知  (b) 平均數不相等變異數未知 
(c) 平均數不相等變異數未知 (d) 隨機性、重複性、巨集性 

     (e) 母體為常態分配且變異數未知 
(7) 當以信賴區間估計一個母體的平均數時，該信賴區間的中心點值

等於 
(a) 樣本的平均數    (b) 母體的平均數 

     (c) 樣本的平均數加減估計誤差 (d) 樣本範圍除以 4  (e)以
上皆非 



(8) 以隨機樣本 400 個來估計一個母體的百分比時，其最大的標準誤

（standard error）等於 
(a) 0.000625  (b) 0.025 (c) 0.049 (d) 0.062 (e)以上皆非 

(9) 當以 t 檢定一個母體平均數時，劉母體的前題假設（assumption）
為 
(a) 任何分配其變異數未知且抽樣個數多 
(b) 任何分配其變異數已知且抽樣個數少 
(c) 常態分配其變異數未知且抽樣個數少 
(d) 常態分配其變異數未知 
(e) 以上皆非 

(10) 在樣本數固定時檢定單個母體平均數，若希望降低結論錯誤之機

率，下列敘述何者正確 
(a) 型一及型二誤差之機率可同時減少 
(b) 刪除樣本中之極端值可降低樣本變異 
(c) 固定型一誤差後，型二誤差之機率可減少 
(d) 確定母體為常態分配後，將虛無假設之設定值變小 
(e) 以上皆非 

 
(二) 計算題：三題(共 60 分) 
(1) A survey study is conducted on profit (in $100,000) per house of 
speculative houses. The profit is derived mainly from the effect of two factors: 
house design (A, B, C) and area (east, west, south, and north) built. A random 
sample of size 3 is drawn for each factor level combination. The sample data 
are collected and the SAS output shows as follow,  20% 

SOURCE DF SUM of SQUARES Mean SQUARE F PR>F 
MODEL 44 91.8697 8.3518 6.11 0.0001 
ERROR 24 32.8200 1.3675   

C. TOTAL 35 124.6897   
 

SOURCE DF SUM of SQUARES F VALUE PR>F 
DESIGN 2 69.5417 8.48 0.0001 
AREA 3 17.7275 4.32 0.0143 

DESIGN*AREA 6 4.6006 1.68 0.2072 
 

(a) Write down the statistical model and the assumption for the analysis. 
Test the following hypothesis (state the 2 hypothesis, the p-value, and 

conclusion). 
(b) Do the data show sufficient evidence to indicate interaction between 



factors of design and area? 
(c) Do the data show sufficient evidence to indicate the effect of three 

designs is different? 
(d) Do the data show sufficient evidence to indicate the effect of four areas 

is different? 
 
(2) A manufacturer of automobile batteries claims that his product will last, on 
average, at least 4 years(i.e., 48 months). A consumer's advocate group wants 
to evaluate this longevity claim and selects a random sample of 26 such 
batteries to test. The data below indicate the length of time (in months) that 
each of these batteries lasted (i.e., performed properly before failure). 

25.0, 30.7, 31.6, 34.1, 34.6, 37.2, 38.9, 39.2, 39.3, 39.6, 39.7, 40.8, 41.5,
42.3, 42.9, 44.1, 45.1, 47.0, 47.4, 49.0, 50.4, 51.8, 56.2, 57.3, 57.5, 60.1.

 
(The sample mean = 43.2039 and sample standard deviation = 8.8388) 
The manufacture has also stated in congressional testimony that the 

standard deviation in the life of the batteries produced is 9 months and, further, 
at least 90% of the batteries will last 3 years and can be called ‘reliable’. Test 
the following hypothesis (list the 2 hypothesis, the rejection region, test 
statistics, and conclusion).  25% 

(a) Find the sample median, minimum, maximum, and range. 
(b) Is there evidence that significantly less than 90% of the batteries can be 

called ‘reliable’？ 
(c) Is there evidence that the average battery life is less than 48 months？ 
(d) Is there evidence that the standard deviation in battery life exceeds 9 

months？ 
(e) What assumption must hold in order to perform the test in parts (c) and 

(d)？ 
 
(3) Suppose that a weekly time series data of revenues (in billions) is recorded 
and the 3 week moving average and exponentially smoothing are partially 
listed below, 

(a) Fill in the blanks. 
Week 1 2 3 4 5 6 7 8 
Revenue 17 21 19 23 18 16 20 18 
Moving Average  19 21                       18  
Exponentially 
Smoothing+ 

 17.00       18.04 19.03 18.83 18.26      



*3 week moving 
averages 

        

+ smoothing constant, 
α=0.2 

        

 
(b) Compute the exponentially smoothing forecast for the 9th week. 

 

 

 



 



 

試題完 


