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能值有無限多個，如 1.26 分、2.751 分、4.3333 分等等。又例如，長達 90 哩的某

段公路，緊急救護站位於公路一端，我們定義一隨機變數 x＝公路上發生意外事件

的位置，則 x 為一連續隨機變數，其值的範圍為 0 # x # 90。其他連續隨機變數的

例子如表 5.2 所示。表中的隨機變數皆為區間值。連續隨機變數及其機率分配將於

第 6 章中討論。

評  註

決定隨機變數為離散或連續隨機變數的一種方法是，以一線段代表隨機變數的可能範圍，將隨機變

數的可能值視為線段上的點，在線上選擇兩個表示隨機變數值的點，如果兩點間的所有點都是隨機變數

的可能值，則該隨機變數為連續變數。

　習　題

方法

1. 丟一枚硬幣兩次。

a. 列出實驗結果。

b. 定義一隨機變數代表丟兩次出現正面的次數。

c. 每一實驗結果的隨機變數值為何？

d. 此隨機變數為離散或連續？

2. 將作業員組裝產品視為一個實驗，並記錄所花的時間。

a. 定義一隨機變數代表組裝產品所需的時間。

b. 此隨機變數的可能值為何？

c. 此隨機變數為離散或連續？

應用

3. 3 名學生為應徵暑期工讀而接受面談，每一學生面談的結果為錄取或不錄取。現

將 3 名學生的面談結果視為一實驗。

a. 列出實驗結果。

b. 定義一隨機變數代表錄取人數。請問其為離散或連續隨機變數？

c. 列出每一實驗結果的隨機變數值。

連續隨機變數的例子表 5.2

實驗                        隨機變數 (x)      隨機變數的可能值
銀行的日常業務 客戶到達的間隔時間 
填充清涼飲料罐 盎司數

（最大值為 12.1 盎司）  
建造新的圖書館 6 個月後計畫完成百分比 
測試新的化學製程 反應溫度（最低 150℉，最高 212℉）
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In effect, a random variable associates a numerical value with each possible experimental
outcome. The particular numerical value of the random variable depends on the outcome
of the experiment. A random variable can be classified as being either discrete or continu-
ous depending on the numerical values it assumes.

Discrete Random Variables
A random variable that may assume either a finite number of values or an infinite sequence
of values such as 0, 1, 2, . . . is referred to as a discrete random variable. For example,
consider the experiment of an accountant taking the certified public accountant (CPA) ex-
amination. The examination has four parts. We can define a random variable as x � the
number of parts of the CPA examination passed. It is a discrete random variable because it
may assume the finite number of values 0, 1, 2, 3, or 4.

As another example of a discrete random variable, consider the experiment of cars ar-
riving at a tollbooth. The random variable of interest is x � the number of cars arriving dur-
ing a one-day period. The possible values for x come from the sequence of integers 0, 1, 2,
and so on. Hence, x is a discrete random variable assuming one of the values in this infi-
nite sequence.

Although the outcomes of many experiments can naturally be described by numerical
values, others cannot. For example, a survey question might ask an individual to recall the
message in a recent television commercial. This experiment would have two possible out-
comes: the individual cannot recall the message and the individual can recall the message.
We can still describe these experimental outcomes numerically by defining the discrete ran-
dom variable x as follows: let x � 0 if the individual cannot recall the message and x � 1
if the individual can recall the message. The numerical values for this random variable are
arbitrary (we could use 5 and 10), but they are acceptable in terms of the definition of a ran-
dom variable—namely, x is a random variable because it provides a numerical description
of the outcome of the experiment.

Table 5.1 provides some additional examples of discrete random variables. Note that in
each example the discrete random variable assumes a finite number of values or an infinite
sequence of values such as 0, 1, 2, . . . . These types of discrete random variables are dis-
cussed in detail in this chapter.

Possible Values for
Experiment Random Variable (x) the Random Variable
Contact five customers Number of customers who place 0, 1, 2, 3, 4, 5

an order

Inspect a shipment of 50 radios Number of defective radios 0, 1, 2, . . . , 49, 50

Operate a restaurant for one day Number of customers 0, 1, 2, 3, . . .

Sell an automobile Gender of the customer 0 if male; 1 if female

TABLE 5.1 EXAMPLES OF DISCRETE RANDOM VARIABLES

RANDOM VARIABLE

A random variable is a numerical description of the outcome of an experiment.Random variables must
assume numerical values.
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NOTES AND COMMENTS

One way to determine whether a random variable
is discrete or continuous is to think of the values of
the random variable as points on a line segment.
Choose two points representing values of the ran-

dom variable. If the entire line segment between
the two points also represents possible values for
the random variable, then the random variable is
continuous.

Continuous Random Variables
A random variable that may assume any numerical value in an interval or collection of in-
tervals is called a continuous random variable. Experimental outcomes based on mea-
surement scales such as time, weight, distance, and temperature can be described by
continuous random variables. For example, consider an experiment of monitoring incom-
ing telephone calls to the claims office of a major insurance company. Suppose the random
variable of interest is x � the time between consecutive incoming calls in minutes. This ran-
dom variable may assume any value in the interval x � 0. Actually, an infinite number of
values are possible for x, including values such as 1.26 minutes, 2.751 minutes, 4.3333 min-
utes, and so on. As another example, consider a 90-mile section of interstate highway I-75
north of Atlanta, Georgia. For an emergency ambulance service located in Atlanta, we might
define the random variable as x � number of miles to the location of the next traffic acci-
dent along this section of I-75. In this case, x would be a continuous random variable as-
suming any value in the interval 0 � x � 90. Additional examples of continuous random
variables are listed in Table 5.2. Note that each example describes a random variable that
may assume any value in an interval of values. Continuous random variables and their
probability distributions will be the topic of Chapter 6.

testSELF

Possible Values for
Experiment Random Variable (x) the Random Variable
Operate a bank Time between customer arrivals x � 0

in minutes
Fill a soft drink can Number of ounces 0 � x � 12.1

(max � 12.1 ounces)
Construct a new library Percentage of project complete after 0 � x � 100

six months
Test a new chemical process Temperature when the desired reaction 150 � x � 212

takes place (min 150° F; max 212° F)

TABLE 5.2 EXAMPLES OF CONTINUOUS RANDOM VARIABLES

Exercises

Methods
1. Consider the experiment of tossing a coin twice.

a. List the experimental outcomes.
b. Define a random variable that represents the number of heads occurring on the two tosses.
c. Show what value the random variable would assume for each of the experimental

outcomes.
d. Is this random variable discrete or continuous?
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185Chatper 5　離散機率分配

4. 有 12 家房屋貸款公司，令一隨機變數代表這 12 家貸款公司中貸款條件為 30 年

期且固定利率在 8.5% 以下的家數。請問該隨機變數的可能值為何？

5. 實驗室技術人員進行一項血液分析，該分析必須分兩部分執行，第一部分需要 1 

或 2 個步驟，第二部分需要 1、2 或 3 個步驟。

a. 列出此一分析的各種實驗結果。

b. 令一隨機變數代表完成血液分析的總步驟數，則每一實驗結果的隨機變數可能

值為何？

6. 各實驗及其對應的實驗結果如下表所示。在每一案例中，找出各隨機變數可能

值，並說明其為離散或連續隨機變數。

實驗               隨機變數 (x)

a. 回答 20 道測驗題 答對的題數
b. 觀察 1 小時內汽車到達收費站的情形 到達收費站的車輛數
c. 檢查 50 件退稅單 退稅單有錯誤的件數
d. 觀察一位員工的工作 一天 8 小時內沒有生產力的時數
e. 貨品過磅 磅數 

5.2　離散機率分配

隨機變數的機率分配 (probability distribution) 描述不同隨機變數值的機率分

配狀況。離散隨機變數 x 的機率分配是由機率函數 (probability function) 來定義

的。機率函數記作 f (x)，機率函數讓我們知道各隨機變數值的出現機率。

茲舉一例說明離散隨機變數及其機率分配。DiCarlo 汽車公司根據過去 300 天

的銷售狀況得知，有 54 天沒有賣出任何汽車，有 117 天賣出 1 輛汽車，有 72 天賣

出 2 輛，有 42 天賣出 3 輛，有 12 天賣出 4 輛，有 3 天賣出 5 輛。假設任選一天觀

察該公司的銷售狀況，我們定義 x＝一天內的汽車銷售數。我們知道 x 為一離散隨

機變數，根據歷史資料顯示其可能值為 0, 1, 2, 3, 4 或 5。機率函數 f (0) 表示沒有賣

出任何汽車的機率，f (1) 表示賣出 1 輛汽車的機率，其餘類推。由歷史資料顯示，

300 天中有 54 天沒有賣出任何汽車，我們指定 54/300＝0.18 為 f (0) 的值，表示賣

出 0 輛車的機率為 0.18。同理，300 天中有 117 天賣出 1 輛車，我們指定 117/300

＝0.39 為 f (1) 的值，表示每天賣出 1 輛車的機率為 0.39。繼續使用此種方法可以計

算 f (2), f (3), f (4) 和 f (5) 的值，如表 5.3 所示。這就是該汽車銷售公司每天銷售汽車

數的機率分配。

定義隨機變數及其機率分配的主要好處是，一旦機率分配已知，決策者可輕

易地知道各種事件發生的可能性。例如，我們可由表 5.3 知道最有可能的汽車銷

售輛數為 1 輛，其機率為 f (1)＝0.39。另外，f (3)＋f (4)＋f (5)＝0.14＋0.04＋0.01＝ 

0.19，表示一天至少賣出 3 輛車的機率為 0.19。根據這些資訊及其他相關訊息，可

幫助決策者瞭解汽車銷售狀況。

離散隨機變數的機率函數必須滿足下列兩個條件。
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