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 Sept. 21, 2004

                      Assignment #1, Due 2004/10/5 

1. Use the search engine “google” or go to the government web site (www.gov.tw) to find the size of Taiwan population, the proportion of people ages 65 and over, and the proportion of people ages 15 and under for the past 30 years. Draw a graph of the data that you find and give your comments.
(資料存檔在stat931assg1(31).MTW中，下圖為各年齡層人口比例歷年變化：
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2. In class we learn there are four types of data. Based on the category of weather, give your examples of each type of data. Also, show that it is possible to create unreasonable interpretation if falsely categorizing the data type. 
(四種資料的範例如下：

  Nominal: 天氣晴朗程度(晴、多雲、陰天；


   衛星雲圖(色調表示密度不同的雲雨區(雨量表示圖也類似)。
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  Ordinal:  颱風強度(輕度、中度、強烈；

豪雨分級(大雨(50)、豪雨(130)、特大豪雨(200)、超大豪雨(350)。

颱風強度之劃分是依據其中心附近最大風速而定；
(1)熱帶性低氣壓－中心附近最大風速等於或小於每小時 33浬（每秒17.1公尺）即等於或小於7級風。

(2)輕度颱風－中心附近最大風速每小時為34至63浬（或每秒 17.2至32.6公尺），相當於8至11級風。

(3)中度颱風－中心附近最大風速每小時為64至99浬（或每秒32.7至 50.9公尺）相當於12～15級風。

(4)強烈颱風－中心附近最大風速每小時在100浬（或每秒51.0公尺）以上，相當於16級或以上之風。
  Interval:  水庫水位(例如：翡翠水庫嚴重下限120公尺、最高水位170公尺；

           地震強度(5及地震比4級地震多一級，但強度為10倍。



   溫度(缺乏一個自然的零。(絕對零度為零下273度!!)？？
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目前世界所通用的地震規模為芮氏規模（ML），乃美國地震學家芮氏於一九三五年所創。其定義為：一標準扭力式伍德一安德森地震儀（Wood －Andersontorsion seismometer）（自由週期0.8秒，倍率二千八百倍， 阻尼常數0.8）在距震央一百公里處所記錄的最大振幅以微米（Micron, 1μ ＝10-3mm）計的對數值。其計算公式為：  ML＝logA－logA0  

  Ratio:    雨量多寡(公釐)；風力強度(公尺/秒)。

註：Ratio data are continuous data where both differences and ratios are interpretable. Ratio data has a natural zero. The distinctions between interval and ratio data are subtle, but fortunately, this distinction is often not important. Certain specialized statistics, such as a geometric mean and a coefficient of variation can only be applied to ratio data.

3. What are the definitions of “Population” and “Sample?” Give at least two examples of population and sample. 
(母體為本班學生、樣本為坐在第一排的同學；

  母體為搭乘台北捷運的台北市居民、樣本為今天上午搭乘木柵線捷運的市民。
4. Use the random number generator in Minitab to generate observations. Generate 100 observations each from U(0,10), N(5,16), and Exp(5). Calculate the averages and sample standard deviations of these three distributions. Then, draw histograms and boxplots to compare their differences. 
(下列為三組模擬資料的基本統計量：

Variable    Mean  SE Mean  StDev  Minimum  Q1  Median  Q3  Maximum 

Uniform    4.711   0.297    2.967    0.0657   1.982  4.482  7.593  9.961 

Normal     5.240   0.361    3.608    -3.795   2.381  5.222  7.578  13.601

Exponential  5.242   0.438    4.379    0.0305  1.873  4.460  7.332  20.686
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 由Histogram圖形及基本統計量明顯可看出均勻分配及常態分配的觀察值為兩側對稱，指數分配為右偏分配；以標準差而言，均勻分配最為集中、常態分配次之、指數分配則較為分散。進一步以Boxplot比較三者的差異，只有指數分配存在明顯的離群值；再以箱型圖內部的長度與上下兩段的長度比較，均勻分配大致等長，其餘則是上下兩段較長；最後以箱型圖判斷這三者的平均數是否相同，三者並無顯著差別。（這三者的理論期望值原先就相同。）
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5. The manager of Hudson Auto would like to get a better picture of the distribution of costs for engine tune-up parts. A sample of 50 customer invoices has been taken and the costs of parts, rounded to the nearest dollar, are listed below.

	54
	64
	77
	82
	93

	55
	67
	78
	82
	94

	56
	68
	78
	83
	95

	56
	69
	80
	84
	95

	58
	69
	80
	85
	96

	60
	71
	80
	85
	102

	60
	71
	80
	86
	105

	62
	71
	80
	86
	106

	62
	74
	81
	89
	107

	64
	76
	81
	92
	107


(a) Construct a frequency distribution for this data. Let the number of classes be 7. Apply the rule of the class width and draw a histogram. 

(b) Construct a cumulative frequency distribution. 

(c) Construct a relative frequency distribution. 
(d) Construct a cumulative relative frequency distribution. 
(Since the answer is pretty straightforward, it is omitted. 
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