第六章     機率及間斷機率分配
6.1
請定義下列之樣本空間S。

a.
投一枚硬幣3次所出現的結果。

b.
一會議開會時間。

c.
申請貸款人的婚姻狀態。

d.
投二枚骰子所出現的點數和。

e.
某一天到餐廳用餐的人數。

f.
詢問20位購物者，對停車方便滿意的人數。

解:

a.
S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}. An alternative sample space is {0, 1, 2, 3}, where each sample point represents the number of heads observed.

b.
S = {0, 1, 2, 3, ...}

c.
S = {S, M, SP, D}. This sample space may be used to classify an applicant as being single, married, separated, or divorced. Alternative specifications of the sample space are possible, as long as each applicant corresponds to exactly one sample point.

d.
S = {2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}

e.
S = {0, 1, 2, 3, ...}

f.
S = {0, 1, 2, 3, ..., 19, 20}

6.2
某個人電腦及其相關產品專賣店的經理擔心其電流器存貨太多，彙整記錄最近80週，每週整流器的銷售數，列表如下：
該商店想利用上述資料，作為每週整流器銷售量的基準：

	銷售數
	週 數

	0
	36

	1
	28

	2
	12

	3
	2

	4
	2


a.
定義該商店有興趣的隨機實驗。

b.
列出樣本空間中的所有簡單事件。

c.
計算每一個簡單事件的機率。

d.
你是利用什麼方法來計算c. 題的機率。

e.
求一週內至少銷售3個整流器的機率。

解:


a.
The random experiment consists of observing the number of surge suppressors sold in any given week.

b.
S = {0, 1, 2, 3, 4}

c.
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d.
The relative frequency approach was used.

e.
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6.3
銀行為促銷貸款申請，提出1、2、3年的低利扺押貸款，且可選擇開放或封閉式抵押，有300件申請彙整理如下：

L：1年扺押貸款。

M：2年抵押貸款。

N：3年抵押貸款。

C：封閉式抵押貸款。
	類別
	年  限

	
	1
	2
	3

	開放
	32
	36
	60

	封閉
	80
	48
	44


a.
求
[image: image3.wmf](),(),(),()

PLPMPNPC

和
[image: image4.wmf]()

PC

。

b.
求貸款超過1年的機率。 

解:


a.
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b.
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6.4
由一副牌隨機抽取1張。

a.
求抽到A的機率。

b.
已知抽到黑桃，求為A的機率。

c.
抽到黑桃與抽到A是否為獨立二事件。

解:


Define the events:



A: An ace is selected.



B: A spade is selected.


a.
Since 4 of the 52 cards in the deck are aces, 
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b.
Since there are 13 spades and 1 ace of spades in the deck,
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c.
Yes, since 
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6.5
設A、B為互斥事件，則A、B是否獨立，試說明。

解: If A and B are mutually exclusive events (that occur with nonzero probabilities), then A and B cannot be independent events. Since A and B are mutually exclusive, they cannot both occur. Thus 
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6.6
一百貨公司主管想了解付款方式與購買金額是否有關，將250位顧客資料整理如下。
	購買金額
	付款方式

	
	現金
	信用卡

	20美元以下
	51
	31

	20每元或20每元以上
	65
	103


a.
顧客選擇信用付款方式的機率。

b.
顧客購買金額少於20美元的機率。

c.
“用現金付款”事件與“購買金額低於20美元”是否互斥？試解釋。

d.
“用現金付款”事件與“購買金額低於20美元”是否獨立？試解釋。

解:

a.
The probability that the customer selected “paid by credit card” is 
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b.
The probability that the customer selected “made a purchase under $20” is 
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c.
These two events are not mutually exclusive, since the probability that they both will occur is 
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, which is not equal to zero.

d.
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. Therefore, these two events are not independent.

6.7
參照習題6.2，已知“至少銷售一個變壓器”求“恰好出售2個”的機率。
解:

.
Define the events:



A: The store sells exactly two suppressors in a week.



B: The store sells at least one suppressor in a week.


Then 
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6.8
投一公正的硬幣3次，利用機率樹求下列的機率：

a.
沒有正面。

b.
恰有1正面。
c.
恰好2正面。

d.
至少1反面。

解:

The sample space is  S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}

From the following tree diagram, the probability associated with each simple event is 
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c.
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d.
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6.9
一太空工業公司有A、B二投標契約，該公司獲得A契約機率為50%，獲得B契約的機率為40%，且取得A、B二契約互相獨立：

a.
求該公司同時獲此二契約的機率。

b.
求該公司至少獲得一件契約的機率。

解:

Define the events:


A: The company wins contract A.



B: The company wins contract B.

Since A and B are independent,
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b.
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6.10
一四汽缸的車子有4個火星塞，必須此4火星塞皆正常車子才能運作，每一火星塞不能運作的機準為0.00001，一新車能運作的機率為何？

解:


a.
The probability that all 4 spark plugs will work is (.99999)4 , which is approximately .99996.

b.
The probability that either 1, 2, or 3 plugs will work is

                 1 – P( all 4 plugs will work ) – P( all 4 plugs will fail )

                = 1 – (.99999)4 – (.00001)4 
                = 1 - .99996 – 10-20
                ( .00004

 
c.
We have assumed that each of the 4 spark plugs will fail independently of the others.
6.11
一工會對其會員作調查，了解他們重視的議題，調查結果有74% 覺得工作保障重要，65% 覺得年金福利重要，在認為年金重要的會員中有60% 認為工作保障重要。

a.
求同時認為此二議題皆重要的會員比例。

b.
求認為二議題至少有一個是重要的會員比例。

解:


Define the events:



J: A member felt that job security was important.



B: A member felt that pension benefits were important.
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a.
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39% of the members felt that both issues were important.


b.
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100% of the members felt that at least one of the issues was important.
6.12
某城市有早報及晚報兩份報紙，該城市有20% 的家庭訂早報，60% 訂晚報，已知訂早報的家庭有80% 同時訂晚報，求下列機率。

a.
同時訂二份報紙。

b.
至少訂一份報紙。

c.
沒有訂報紙。

解:

Define the events:


A: A household subscribes to the morning paper.



B: A household subscribes to the evening paper.
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b.
The probability that a household subscribes to at most one of the papers is the probability that a household does not subscribe to both the morning and evening papers, which is 
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c.
The event (A or B) consists of all households that subscribe to either the morning or the evening paper, or both. Hence, the event 
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6.13
一個工廠收到10個電子零件，其中有3個不良品，現隨機抽2個電子零件，求二者皆為不良品的機率。
解:


Define the events:
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[image: image36.wmf]2
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: Second component selected is defective.
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6.14一銷售員銷售地毯清潔劑，共有三種包裝：大、中、小，當銷售員銷售時，有人在家的機率為0.6，在這些家庭中，不買的機率為50%、20% 買小包裝、20% 買中包裝、10% 買大包裝，而且一戶買超過一瓶機率為0，

a.
求某次到家銷售，未賣出任何清潔劑的機率。

b.
求某次到家銷售，賣出中包裝或大包裝的機率。

解:


Define the events:



H: A person is at home.



S: A small tube is sold.



L: A large tube is sold.



G: A giant tube is sold.



A: A sale is made.
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b.
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6.15
調查2,000間小企業發現，“有82% 的公司願意聘用女性員工”，而聘用女性員工公司中有19.5% 沒有女性主管，50% 只有一位女性主管，其餘則有一位以上的女性主管。請回答下列問題：

a.
有多少比例企業未聘女性員工。

b.
有多少比例的企業聘用一位女性主管。

c.
有多少比例的企業未聘用女性主管。

d.
已知一企業聘女性員工求至少聘一位女性主管的機率。

解:

Define the events:


W: A business employed women.



A: A business employed no female supervisors.



B: A business employed only one female supervisor.



C: A business employed more than one female supervisor.

a.
Since 18% of the 20,000 businesses did not employ women, the number of these businesses was 
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b.
The proportion of businesses that employed exactly one female supervisor is
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c.
The proportion of businesses that employed no female supervisors is
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d.
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6.16一鑄模的領班承認他有10% 時間，下班忘了關機器，如此會使產品不良率由0.5% 增加至5%，某天早上經理隨機抽取一件產品為不良品，求前一天領班忘記關機器的機率為何？
解:

Define the events:



F: Foreman forgets to shut off the machine.



D: A selected molding is defective.
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Given the selected molding is defective, the probability that the foreman forgot to shut off the machine is
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6.17
假設一汽油箱汽油可行駛的哩數為一隨機變數：

a.
請舉出此隨機變數可能值。

b.
這些數值可否計數？試說明。

c.
這些數值是否為有限？試說明。

d.
這是間斷型或連續型隨機變數。

解:

a.
The possible values (number of miles) are all numbers in the interval [0, 1,000], assuming the car can’t travel more than 1,000 miles on one tank of gasoline.

b. & c. 
Theoretically, there is an uncountably infinite number of values. But if we can only measure the distance to the nearest tenth of a mile (for example), there is a finite (and hence countable) number.

d.
Strictly speaking, the variable is continuous because there is an uncountably infinite number of possible values. But due to the limitations of our measuring device, we might use a discrete approximation.

6.18下列為隨機變數x之機率分配：
	x
	-4
	0
	1
	2

	p(x)
	.2
	.3
	.4
	.1


求下列各機率：

a.
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解:


a.
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6.19指出下列何者不是機率分配，並說明理由。
a.


	x
	1
	2
	3
	4

	p(x)
	0.2
	0.2
	0.3
	0.4


b.


	x
	0
	2
	4
	5

	p(x)
	-0.1
	0.2
	0.3
	0.4


c.


	x
	-2
	-1
	1
	2

	p(x)
	0.1
	0.1
	0.1
	0.7


解:

Table (a) is not a valid probability distribution because the probabilities don’t sum to one, and Table (b) is not valid because it contains a negative probability. Table (c) is a valid probability distribution.

6.20
設x表投擲一粒骰子所出現的點數。

a.
用表格型式呈現x的機率分配。

b.
用圖形型式呈現x的機率分配。

解:


a.




	X
	1
	2
	3
	4
	5
	6
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6.21
設x表投擲一粒公正硬幣三次出現正面的次數。

a.
用表格型式呈現x的機率分配。

b.
用圖形型式呈現x的機率分配。

解:

a.
The probabilities needed here were computed in Exercise 6.16. For example,
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6.22設x表一戶美國家庭有18歲以下小孩的人數，根據1993年Statistical Abstract of The States的資料顯示。

	x
	0
	1
	2
	3
	4
	5

	p(x)
	0.49
	0.21
	0.19
	0.08
	0.02
	0.01


a.
家庭至少有2位18歲以下小孩的機率為何？

b.
家庭至少有3位18歲以下小孩的機率為何？

c.
家有1~3位18歲以下小孩的機率為何？

解:


a.
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6.23設x表一戶美國家庭的人數。根據1993年Statical Abstract of The Clnited States的資料顯示。

	x
	1
	2
	3
	4
	5
	6
	7

	p(x)
	0.24
	0.31
	0.17
	0.16
	0.07
	0.03
	0.02


a.
隨機抽取一戶，其家庭人數少於4個人的機率為何？

b.
隨機抽取一戶，其家庭人數介於2人到5人 ( 含 ) 的機率為何？

c.
隨機抽取一戶，其家庭人數超過6人的機率為何？

解:

a.
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b.
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c.
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6.24
一工廠人事部經理，根據過去資料彙整得X ( 每天缺席員工人數 ) 之機率分配。

	x
	0
	1
	2
	3
	4
	5
	6
	7

	p(x)
	0.005
	0.025
	0.310
	0.340
	0.220
	0.080
	0.019
	0.001


a.
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解:

a.
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b.
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c.





[image: image81.wmf](

)

(

)

999

.

001

.

1

7

1

6

=

-

=

=

-

=

£

X

P

X

P


6.25根據過去經驗，某位信託基金經紀人若外出拜訪成交機率為0.2，且每位客戶成交與否彼此獨立，現此經紀人明天準備拜訪三位客戶，設X表此經紀人明天成交件數。

a.
求x的機率分配。

b.
用圖型方式呈現x的機率分配。

c.
該經紀人明天至少成交一位客戶的機率為何。

解:

a.
Define the event



   C: Sale is closed on any one call.
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c.
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6.26
某校商學院二年級學生規定每學期需修10個科目，假設一個學生成績為A的科目數X為間斷型均等分配 ( 即機率相同 )。

a.
求隨機變數x之機率分配。

b.
一個學生拿到3個A的機率為何。

c.
一個學生至少拿到10個A的機率為何。

d.
一個學生獲得的最高成績為B的機率為何。

解:

a.

[image: image88.wmf](

)

10

 

...,

 

,

3

 

,

2

 

,

1

 

,

0

 

 where

,

11

1

=

=

x

x

p


b.

[image: image89.wmf](

)

11

1

3

=

=

X

P


c.

[image: image90.wmf](

)

0

10

=

>

X

P



d.

[image: image91.wmf](

)

11

1

0

=

=

X

P


6.27
假設隨機變數的機率分配如下：

	x
	1
	2
	3
	4

	p(x)
	0.4
	0.3
	0.2
	0.1


a.
求
[image: image92.wmf]()
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 及 
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。

b.
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解:
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b.
Yes, 
[image: image97.wmf](
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 is a possible value of X.

6.28假設隨機變數的機率分配如下：

	x
	5
	10
	15
	20
	25

	p(x)
	0.05
	0.30
	0.25
	0.25
	0.15


a.
求 
[image: image98.wmf]()

EX

 及 
[image: image99.wmf]()

VX

。

b.
若 
[image: image100.wmf]43
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及
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。
解:

a.
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b.
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6.29
假設隨機變數的機率分配如下：

	x
	0
	5
	10
	20

	p(x)
	0.2
	0.3
	0.3
	0.2


a.
求X的平均數與標準差。

b.
求 
[image: image111.wmf]2
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EX

。

c.
求 
[image: image112.wmf]2

(5)

EX

。

解:
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b.
Because we used the shortcut for computing the variance in part (a), we have already determined that E(X 2) = 117.5.


c.
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6.30
一位公司的老闆剛買進一部新的個人電腦，他希望能使用兩年。有人告訴這位老闆，她必須買一個整流器來保護硬體配備，避免電流可能產生的變動影響。她剛由大學畢業的兒子大衛，告訴她有一個較便宜的整流器但只能保護、防止一次巨大的電流變動。大衛注意到沒有整流器保護所造成損害與電流的變動有關。他保守的估計，在未來兩年有1% 發生 $400損失，2% 發生 $200損失，發生 $100損失的機率為0.1。

a.
該公司老闆應該用多少錢購入一整流器？

b.
求可能發生損失的標準差？

解:

Let X represent the amount of damage incurred.
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a.
The owner should be willing to pay up to $18, which is the expected amount of damage to be incurred.


b.
V(X) = E(X)2 - (2 = 3,400 – (18)2 = 3,076
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6.31
假設你有機會獲得 $500的現金與面值100元的金幣，這金幣的實際價值決定於它的含金量，現有人告訴你金幣有40%機會價值 $400，30% 機會價值 $900，30% 機會價值為面值 $100，試用期望值決定你的選擇。

解:

Let X represent the value of the gold coin.

	x
	p(x)
	xp(x)

	100
	.3
	3

	100
	.4
	16

	400
	.3
	270

	
	
	460 = E(X)



The expected value of the gold coin is E (X) = $460.  Basing your decision on expected value, you should take the $500.

6.32
設隨機變數X，其平均數為 (，標準差為
[image: image127.wmf]s

，現有一新變數
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，即將X減( 除
[image: image129.wmf]s

，此Z稱為標準隨機變數，請利用期望值與變異數法則證明：
a.

[image: image130.wmf]()0
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b.
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解:
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a.
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6.33
設X與Y為兩獨立的隨機變數，其機率分配如下：

	x
	p(x)
	
	y
	p(y)

	2
	0.3
	
	0
	0.2

	4
	0.5
	
	1
	0.6

	6
	0.2
	
	2
	0.2


為說明期望值與變異數法則，請計算並驗證兩邊的值。

a.

[image: image132.wmf](3)3()

EXEX

=

。



[image: image133.wmf](3)9()

VXVX

=

。
b.

[image: image134.wmf](4)()4
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[image: image135.wmf](4)()
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c.
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[image: image137.wmf]()()()
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d.
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。
解:


a.

	X
	p(x)
	xp(x)
	x2
	x2 p(x)

	2
	.3
	.6
	4
	1.2

	4
	.5
	2.0
	16
	8.0

	6
	.2
	1.2
	36
	7.2

	
	
	3.8 = E(X)
	
	16.4 = E(X2)

	
	
	
	
	

	3x
	p(x)
	3xp(x)
	(3x)2
	(3x)2p(x)

	6
	.3
	1.8
	36
	10.8

	12
	.5
	6.0
	144
	72.0

	18
	.2
	3.6
	324
	64.8

	
	
	3.8 = E(X)
	
	147.6 = E(3X2)


E(3X) 
=  11.4 = 3(3.8) = 3E(X)


V(X)
=  16.5 – (3.8)2 = 1.96


V(3X)
=  E(3X)2 – [E(3X)]2


=  147.6 – (11.4)2


=  17.64



=  9(1.96)



=  9V(X)


b.

	y
	p(y)
	Yp(y)
	y2
	y2 p(y)

	0
	.2
	0
	4
	0

	1
	.6
	.6
	1
	.6

	2
	.2
	.4
	4
	.8

	
	
	1.0 = E(Y)
	
	1.4 = E(Y2)

	
	
	
	
	

	y+ 4
	p(y)
	(y + 4p(y)
	(y + 4)2
	(y + 4)2p(y)

	4
	.2
	.8
	16
	3.2

	5
	.6
	3.0
	25
	15.0

	6
	.2
	1.2
	38
	7.2

	
	
	5.0 = E(Y + 4)
	
	25.4 = E(Y + 4)2


E(Y + 4)
= 5 = 1 + 4 = E(Y) + 4


V(Y)
= 1.4 – 12 = .4


V(Y + 4)
= E(Y + 4)2 – [E(Y + 4)]2


= 25.4 = 52


= .4



= V(Y)

c.
Note that P[(X + Y) = x + y] = p (x + y) = p(x) ( p(y). For example, p (4 + 0) = p (4) (p (0) = (.5) (.2) = .1. Hence, P(X + Y = 4) = p (4 + 0) + p (2 + 2) = (.5)(.2) + (.3)(.2) = .16.

	(x + y)
	p(x + y)
	(x + y)p(x + y)
	(x + y)2
	(x + y)2p(x + y)

	2
	.06
	.12
	4
	.24

	3
	.18
	.54
	9
	1.62

	4
	.16
	.64
	16
	2.56

	5
	.30
	1.50
	25
	7.50

	6
	.14
	.84
	.36
	5.04

	7
	.12
	.84
	49
	5.88

	8
	.04
	.32
	64
	2.56

	
	1.00
	4.80 = E(X + Y)
	
	25.40 = E(X + Y)2




E(X + Y)
= 4.8 = 3.8 + 1.0 = E(X) + E(Y)



V(X + Y)
= 25.4 – (4.8)2 = 2.36




= 1.96 + .4




= V(X) + V(Y)

d.
Note that p(x – y) = p (x) ( p(y). For example, p (2 - 0) = p(2) ( (0) = (.3) (.2) = .06. Hence, P(X - Y = 2) = p (2 - 0) + p (4 - 2) = (.3)(.2) + (.5)(.2) = .16.

	(x - y)
	p(x - y)
	(x - y)p(x - y)
	(x - y)2
	(x - y)2p(x - y)

	0
	.06
	0
	0
	0

	1
	.18
	.18
	1
	.18

	2
	.16
	.32
	4
	.64

	3
	.30
	.90
	9
	2.70

	4
	.14
	.56
	16
	2.24

	5
	.12
	.60
	25
	3.00

	6
	.04
	.24
	36
	1.44

	
	1.00
	2.80 = E(X - Y)
	
	10.20 = E(X - Y)2




E(X - Y)
= 2.80 = 3.8 - 1.0 = E(X) - E(Y)



V(X - Y)
= 10.2 – (2.8)2 = 2.36




= 1.96 + .4




= V(X) + V(Y)

6.34
參考習題6.33，因為X與Y為兩獨立的隨機變數，所以 
[image: image140.wmf]()

pxy

 計算如下：
	xy
	0
	2
	4
	6
	8
	12

	p(xy)
	0.20
	0.18
	0.36
	0.12
	0.10
	0.04



[image: image141.wmf]()()()

PXxYypxpy

===


a.
證明下表為隨機變數XY的機率分配。

b.
計算並驗證 
[image: image142.wmf]()()()

EXYEXEY

=

 兩邊的值相等。

解:


a.
P(XY = 0)
=  P(Y = 0) = .2



P(XY = 2)
=  P(X = 2) ( P(Y = 1)




=  (.3)(.6)




=  18



P(XY =4)
=  P(X = 2) ( P(Y = 2) + P(X = 4) ( P(Y = 1)




=  (.3)(.2) + (.5)(.6)




=  .36



P(XY = 6)
=  P(X = 6) ( P(Y = 1)




=  (.2)(.6)




=  .12



P(XY = 8)
=  P(X = 4) ( P(Y = 2)




=  (.5)(.2)




=  .10



P(XY = 12)
=  P(X = 5) ( P(Y = 2)




=  (.2)(.2)




=  .04


b.
E(X)
= 3.8 and E(Y = 1.0)
(from Exercise 6.59)



E(XY)
= 0(.20) + 2(.18) + 4 (.36) + 6(.12) + 8(.10) + 12(.04)





= 3.8 = (3.8)(1.0) = E(X) (E(Y)

6.35
假設你與你的朋友共同平均投資一投資方案 $10,000，設隨機變數X表此投資方案下年度的投資報酬，其機率分配如下：

	x
	$500
	1,000
	2,000

	p(x)
	0.5
	0.3
	0.2


a.
求下年度的期望報酬及變異數。

b.
求下年度你的期望報酬及變異數，為解此問題，需先求x的期望值與變異數，並利用期望值與變異數法則方法求答案。
解:


a.
E(X)
= .5(500) + .3(1,000) + .2(2,000)





= 250 + 300 + 400 = $950



V(X)
= .5(500 – 950)2 + .3(1,000 – 950)2 + .2(2,000 – 950)2

b.


	y
	250
	500
	1,000

	p(y)
	.5
	.3
	.2




E(Y)
=  .5 (250) + .3 (500) + .2 (1,000) = $475



V(Y)
=  .5 (250 – 475)2 + .3 (500 – 475)2 + .2 (1,000 – 475)2





=  80,625



As a check, with Y = .5X:



E(Y)
=  .5 E(X) = .5(950) = $475



V(Y)
=  V(.5X)





=  (.5)2 V(X)





=  .25(322,500)





=  80,625

6.36下表為X與Y的聯合機率：

	y
	x

	
	1
	2

	1
	0.5
	0.1

	2
	0.1
	0.3


a.
求邊際機率。

b.
求x、y的平均數、變異數與標準差。

c.
求條件機率。

d.
求共變數與相關係數。

e.
試解釋X、Y是否獨立。

解:

	
	x
	

	Y
	1
	2
	p(y)

	1
	.5
	.1
	.6

	2
	.1
	.3
	.4

	p(x)
	.6
	.4
	1.0



a.
P(X = 1)
=  .6

P(X = 2)
= .4



P(Y = 2)
=  .6

P(Y = 2)
= .4


b.
E(X)  = .6(1) + .4(2) = 1.4




=  E(Y)



V(X)
= (1 – 1.4)2(.6) + (2 – 1.4)2(.4) = .24





= V(Y)
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= P(Y = 1|X =1)
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= P(Y = 1|X =2)
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= P(Y = 2|X =1)
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= P(Y = 2|X =2)
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d.

e.
No, X and Y are not independent.
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6.37
試根據下列X、Y的聯合機率分配，說明X與Y是否獨立。

	y
	x

	
	1
	2

	1
	0.28
	0.42

	2
	0.12
	0.18


解;

	
	x
	

	y
	1
	2
	p(y)

	1
	.28
	.42
	.7

	2
	.12
	.18
	.3

	p(x)
	.40
	.60
	



p(1, 1)
= .28 = P(X = 1) ( P(Y = 1) = (.4)(.7)


p(1, 2)
= .12 = P(X = 1) ( P(Y = 2) = (.4)(.3)


p(2, 1)
= .42 = P(X = 2) ( P(Y = 1) = (.6)(.7)


p(2, 2)
= .18 = P(X = 2) ( P(Y = 2) = (.6)(.3)


Therefore, X and Y are independent, since p(x, y) = p(x) ( p(y) for all (x, y)

6.38下表為X和Y的聯合機率分配。

	y
	x

	
	0
	1
	2

	0
	0.42
	0.12
	0.06

	1
	0.21
	0.06
	0.03

	2
	0.07
	0.02
	0.01


a.
分別求X與Y的邊際分配。

b.
試解釋X與Y是否獨立。

c.
求 
[image: image143.wmf](1|2)

PYX

==

。

d.
求 
[image: image144.wmf]XY

+

 的機率分配。

e.
求 
[image: image145.wmf]()

EXY

。

f.
求 
[image: image146.wmf]COV(,)

XY

。

解:

a.

	x
	0
	1
	2
	
	y
	0
	1
	2

	p(x)
	.7
	.2
	.1
	
	p(y)
	.6
	.3
	.1



b.
Yes, because p(x, y) = p(x) ( p(y) for all pairs (x, y)

[image: image295.wmf]C

7

7

7

7

7

7

7

7

0!

1

=

-

=

=

!

!(

)

!

!

!



c.
 


d. 

	x+y
	0
	1
	2
	3
	4

	p(x+y)
	.42
	.33
	.19
	.05
	.01



e.
E(XY) = (0)(0)(.42) + (1)(0)(.12) + … + (1)(2)(.02) + (2)(2)(.01)


f.
COV (X, Y) = 0, since X and Y are independent.

6.39
考慮兩個投資方案，設 
[image: image147.wmf]1
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，
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 分別表示此二方案的年度報酬率。已知
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 EMBED Equation.DSMT4  [image: image151.wmf]COV
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，假設將40% 資金投資第一個方案，其餘投資第二方案，則總報酬率為 
[image: image153.wmf]12

0.40.6
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。

a.
求總報酬率的平均值及變異數。

b.
若用報酬率的變異數來衡量投資風險，則方案1，方案2或組合投資風險何者較低。

解:


a.
The expected return on the portfolio is



E(.4X1 + .6X2)
=  .4E(X1) + .6E(X2) = .4(20) + .6(15) = 17%



The variance of the portfolio returns is



V(.4X1 + .6X2)
=  (.4)2V(X1) + (.6)2V(X2) = 2(.4)(.6)COV(X1, X2)






= (.16)(64) + (.36)(25) + 2(.4)(.6)(4)






= 21.16%


b.
The portfolio has the lower risk, as measured by the variance.

6.40若你有一百萬元可以投資，經過考慮最後有二個投資方案是有興趣的，若此投資方案報酬率的相關係數，
[image: image154.wmf]0.8

r

=

，此二方案的平均數與標準差列於下表，試問你的決定是將所有錢投資於方案1或方案2或者各投資一半。

	
	投資方案

	
	1
	2

	回收期望值
	12%
	17%

	摽準值
	25%
	38%


解:


The expected return on the portfolio is 



E(.5X1 + .5X2)
=  .5E(X1) + .5E(X2) = .5(12) + .5(17) = 14.5%



V(.5X1 + .5X2)
=  (.5)2V(X1) + (.5)2V(X2) = 2(.5)(.5) ((1(2






=  (.5)2(25)2 + (.5)2(38)2 + 2(.5)(.5)(.8)(25)(38)
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=  897.25


Your choice of investment 1, the portfolio, or investment 2, depend on your desired level of risk (variance of returns). The higher the risk you choose, the higher will be the expected return.

6.41
某投資組合包含兩種股票。已知各股票報酬率之相關參數如下：

	股票
	1
	2

	投資比重
	0.30
	0.70

	平均值
	0.12
	0.25

	標準差
	0.02
	0.15


相關係數：0.5。

請計算此投資組合報酬率之平均值與標準差。

解:

E(Rp) = w1E(R1) + w2E(R2) = (.30)(.12) + (.70)(.25) = .211

V(Rp) =  
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6.42
續前題，

a.
如果相關係數為0.25，請計算該投資組合報酬率之平均值與標準差。

b.
如果相關係數為0，請計算該投資組合報酬率之平均值與標準差。

解:

a.  E(Rp) = .211

V(Rp) =  
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b.  E(Rp) = .211

V(Rp) =  
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6.43
計算下列各項二項係數：

a.
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d.
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6.44
設x為一二項隨機變數，使用公式計算下列機率：

a.

[image: image193.wmf](2)
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。

b.
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c.
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解:


a.



   n = 8  and p = .1
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b.
n = 9 and p = .5
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c.
n = 10 and p = .95
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6.45使用附錄A表A.1，重作習題6.44。

解:


a..
P(X=2(n = 8, p = .1 ) = P(X (2) – P(X(1)






=.962 - .813






=.149, using Table 1


b.
P(X=5(n = 9, p = .5)  = P(X ( 5) – P(X(4)






=.746 - .500






=.246


c.
P(X=9(n = 10, p = .95)  = P(X (9) – P(X(8)






=.401 - .086






=.315

6.46給一二項隨機變數X，
[image: image199.wmf]15,0.3

==

np

，使用附錄A表A.1求下列機率：

a.
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b.
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=

PX

。

d.

[image: image203.wmf](48)

££

PX

。
e.

[image: image204.wmf](12)

PX

³

。

f.

[image: image205.wmf](710)

PX

<<

。

解:


a.
P(X(2)
=  .127


b.
P(X(7) 
=  1 -  P(X(6)





=  1 - .869





=.131


c.
P(X=6) 
= P(X (6) – P(X(5)





= .869 - .722





= .147


d.
P(4(X(8)
= P(X(8) – P(X(3)





= .985 - .297





= .688


e.
P(X(12)
= 1 - P(X(11) 





= 1 - 1





= 0


f.
P(7(X( 10)
= P(X=8 or 9) 





= P(X(9) – P(X(7)





= .996 - .950





= .046

6.47
一加油站貼有一標語：每5輛車就有一輛需要補充機油，以鼓勵顧客檢查機油。

a.
現有4輛車進入加油站，求恰有1輛需要補充機油的機率。

b.
現有8輛車進入加油站，求恰有2輛需要補充機油的機率。。

解:

6.48
一會計系畢業生正向幾間公司提出工作申請，仲介公司根據其成績、課外活動表現、工作經驗，估計有80% 的機率可能會被錄取，該生向5間公司提出申請，求下列機率：

a.
未獲得工作。

b.
最多獲得2個工作。

c.
獲得2到4個工作。

d.
獲得5個工作。

解:


Let X be the number of job offers from the five firms. Then X is a binomial random variable, with n = 5  and p = .8.

a.
P(X = 0)
=  .000

b.
P(X(2)
=  .058


c.
P(2(X(4)
=  P(X(4) –P(X(1)  





= .672 – .007





= .665


d.
P(X=5)
=  P(X(5) –P(X(4)  





= 1.000 –.672





= .328

6.49
利用公式計算下列卜氏機率：

a.

[image: image206.wmf](4)

PX

=

，若
[image: image207.wmf]1

m

=

。

b.

[image: image208.wmf](1)

PX

£

，若
[image: image209.wmf]1.5

m

=

。
c.

[image: image210.wmf](2)

PX

³

，若
[image: image211.wmf]2

m

=

。

解:

[image: image305.wmf]5

.

3

4

14

=

=

m


.
a.








  =  .015 


(to three decimal places)


b.
P(X(1) 
= P(X=0) + P(X=1)

[image: image306.wmf]7

2

14

=

=

m


= (.558

[image: image307.wmf]S


c.
P(X(2) 
= 1 –  P(X=0) –P(X= 3)





   = (.594

6.50設X為一
[image: image212.wmf]5

m

=

的卜氏隨機變數，利用附錄A表A.2求下列機率：

a.

[image: image213.wmf](5)

PX

£

。

b.

[image: image214.wmf](5)

PX

=

。
c.

[image: image215.wmf](7)

PX

³

。

解:


a.
P(X<5) 
= .616


b.
P(X=5)
= P(X(5) - P(X(4)





= .616 – .440





= .176


c.
P(X(7)
 = 1-P(X(6)





 = 1 - .762





 = .238

6.51
設X為
[image: image216.wmf]25,0.05

np

==

的二項隨機變數。

a.
利用附錄A表A.1求
[image: image217.wmf](0),

=

PX

 
[image: image218.wmf](1),

=

PX



 EMBED Equation.2  [image: image219.wmf](2)

PX

=

。

b.
使用卜氏近似值重新計算a. 的三個機率，比較兩者差異。


a.
P(X=0)
= .277



P(X=1)
= P(X(1) - P(X = 0)




= .642 - .277




= .365



P(X = 2)
= P(X(2) - P(X = 1)




= .873 - .642




= .231

b.
( = np = (25)(.05) = 1.25

[image: image308.wmf]2950

6

.

=

39.6275

=

s
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6.52
一個行銷經理發現在一星期工作5日當中，她平均接到10通抱怨電話。試求在一天中她會接到5通抱怨電話之機率。

[image: image311.png]P(SIH)=2 g

P(LIH)= 2
P{GIH)= 1
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P(HandA) =(6)(5) = 3



解:


Let X denote the number of calls in a day, with .  From Table 2,



P(X=5) 
= 1 - P(X(5) - P(X(4)




= .983 - .947




= .036

6.53
某一城市，在夏季月份 (6月至8月 )，每月平均有5對新人結婚。假設這些結婚事件相互獨立，且為隨機的。試求下列機率？

a.
在6月份少於4對結婚。

b.
在夏季的3個月中，至少有14對但至多有18對結婚。

c.
7月至8月份剛好有10對結婚。

解:

a.
Let X denote the number of marriages in June, where ( = 5.



P(X(4) 
= 1 - P(X(3) = .265




b.
Let X denote the number of marriages during the three months, where ( = 3(5)=15.



P(14 ( Y ( 18)
= P(X(5) - P(X(4)





= .819 - .363





= .456

c.
Let X denote the number of marriages during July and August, where ( = 2(5)=10.



P(X=10)
=  P(X(10) - P(X(9)




= .583 - .458




= .125

6.54
在下午1:00至3:00中，一服務台的服務人數是平均為14人的卜氏分配。

a.
在下午1:00至3:00中，服務人數至少為8人之機率。

b.
試求在下午1:30至2:00中，服務人數至少為8人之機率。

c.
試求在下午2:00至3:00中，服務人數剛好為1人之機率。

解:


a.
( = 14



(PX(8)
= 1 - P(X(7)




= 1 - .032




= .968
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b.



(PX(8)
= 1 - P(X(7)




   = 1 - .973




   =.027

[image: image313.png]plx)

)
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c


(PX(1)
= 1 - P(X(1) – P(X = 0)




= .007 -  .001




= .006

6.55
一個生物學家得知約有1% 的青鞋不會叫，現有50隻隨機樣本的青蛙，求其中至少有一青鞋會叫的機率為何？
解:



Let X be the number of mutated frogs per shipment, with  
[image: image220.wmf].

5

.

52

26

=

=

m




P(X (1)
= 1 - P(X = 0)




=  1 - .607




= .393

6.56投擲兩枚骰子，觀察骰子出現的點數，求下列機率：

a.
一骰子出現3點，另一枚出現5點。

b.
恰好一骰子出現2點。

c.
二骰子和為7。

d.
二骰子和為8。

e.
二骰子和為偶數。

f.
已知和為偶數求和為8。

解:


If S is the sample space consisting of all combinations of the number of spots turning up on the two dice, then S contains 36 sample points.

a.

[image: image221.wmf]36

2

)

(

=

A

P

, where A = {(3, 5), (5, 3)}

b.

[image: image222.wmf]36

10

)

(

=

A

P

, where 



B={(2, 1), (2, 3), (2, 4), (2, 5), (2, 6), (1, 2), (3, 2), (4, 2), (5, 2), (6, 2)}.

c.

[image: image223.wmf]36

6

)

(

=

C

P

, where C = {(1, 6), (2, 5), (3, 4), (4, 3), (5, 2), (6, 1)}.

d.

[image: image224.wmf]36
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P

, where D  = {(2, 6), (3, 5), (4, 4), (5, 3), (6, 2)}.

e.

[image: image225.wmf]36
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E

P

, where E consists of all pairs of even numbers and all pairs of odd numbers.

f.

[image: image226.wmf]18

5

)

(

)

(

)

(

)

(

)

(

=

=

=

E

P

D

P

E

P

E

and

D

P

E

D

P


6.57參考習題6.56定義下列情件：

a.
和為2，3或12。

b.
和為偶數。

解:

A = {(1, 1), (1, 2), (2, 1), (6, 6)}.  Hence P(B(A) = 
[image: image227.wmf]).

(

2

1

B

P

=

  Therefore, A and B are independent events.

6.58某企業有100名員工購買年終酒會的彩券，購買彩券80名男性員工中其中有25名是單身，女性員工則有4位是單身。

a.
求中獎的員工是已婚的機率。

b.
求中獎的員工是已婚女性的機率。

c.
假若中獎員工是男性則他為已婚的機率。

解:


a.

[image: image228.wmf]71

.

)

(

_

=

S

P



b.

[image: image229.wmf]16
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=

S
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M
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c.

[image: image230.wmf]80
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6.59一大型製紙公司已知紙漿攪拌器一個月30天中平均停機6次，試求一天中攪伴器需修理次數：

a.
恰好1次的機率。

b.
至少1次的機率。

c.
至少1次但不超過2次的機率。

解:

Let X  be the number of breakdowns in a day.  Then X is a Poisson random variable with  




[image: image232.wmf].

2
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6
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a.
P(X = 1)
= P(X(1) - P(X(0)




= .982 - .819




= .163


b.
P(X(1)
= 1 - P(X = 0)




= 1 - .819




= .181


c.
P(1( X(2)
= P(X(2) - P(X(0)





= .999 - .819





= .180
6.60
已知某彩券中獎機率為3%，若隨機購買3張彩券，求下列機率：

a.
三張皆中獎。

b.
恰有一張中獎。

c.
至少有一張中獎。

解:


Define the event:



W: A ticket purchased is a winner.


Then P(W) = .03.

[image: image315.png]x il
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a.
P(WWW) = (.03)3 = .000027

b.
P (exactly one winner)
=
[image: image233.wmf]W

W

P

(



 EMBED Equation.3  [image: image234.wmf]W

)+
[image: image235.wmf]W

P

(

W
[image: image236.wmf]W

)+P
[image: image237.wmf]W
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 EMBED Equation.3  [image: image238.wmf]W

W)





= 3(.03)(.97)(.97)






= .084681

c.
P(at least one winner)
= 1 - P
[image: image239.wmf]W

(



 EMBED Equation.3  [image: image240.wmf]W



 EMBED Equation.3  [image: image241.wmf]W

) 






= 1 - (.97)3





= .087327

6.61
一事件發生的比例轉為機率是很有用的，如一事件發生比為
[image: image242.wmf]:

ab

則發生機率為
[image: image243.wmf]a

ab

+

 不發生機率為
[image: image244.wmf]b

ab

+

，假設A件發生比例如下，求
[image: image245.wmf]A

事件發生機率：

a.
4 : 1。

b.
3 : 2。
c.
3 : 5。

解:


a..

[image: image246.wmf]8
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b.

[image: image247.wmf]6
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c.

[image: image248.wmf]375
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6.62一專賣店販售正面出現機率為
[image: image249.wmf]2

3

的硬幣，若投此種硬幣2枚。

a.
定義此實驗的樣本空間。

b.
計算樣本空間中簡單事件機率。

c.
求恰出現1個正面的機率。

解:

a.
S = {HH, HT, TH, TT}

b.

[image: image250.wmf]9
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c. 

[image: image251.wmf]The probability of observing exactly one head is 
[image: image252.wmf].
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6.63
Rachel已進入網球賽的準決賽，她必須等待另一場比賽後，才知道決賽對手是Linda或Tina，球評認為假如她與Linda比賽則有50% 機會贏，假若她與Tina比賽則有75% 機會贏，球評也相信Rechel有80% 機會會贏，結果比賽後，有人告訴你Rachol贏得球賽，則她與Linda比賽的機率為何？

解:


Define the events:



L:  Linda will reach the final match.



R:  Rachel will win the final match.

[image: image316.png]p(x)
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6.64
一輪盤共有36格標註1到36，在過去的16輪中皆停在偶數上，試問你想押偶數或奇數？解釋你的想法。

解:


It makes no difference whether you bet on an even or an odd number, since the probability of your winning is .5 in either case if the wheel is “fair”.  The result of the next spin of the wheel is independent of what has occurred previously.

6.65
設x為一隨機變數，其機率分配如下：
	x
	0
	2
	4
	6
	8

	p(x)
	0.10
	0.20
	0.25
	0.30
	0.15


a.
求x的期望值與標準差。

b.

[image: image254.wmf]2

()

EX

。

c.

[image: image255.wmf]2

(45)

EX

-

。

d.
求 
[image: image256.wmf]37

X

+

 的期望值與標準差。

解:

	x
	p(x)
	xp(x)
	x2
	x2p(x)

	0
	.10
	0
	  0
	0

	2
	.20
	.4
	  4
	.8

	4
	.25
	1.0
	16
	4.0

	6
	.30
	1.8
	36
	10.8

	8
	.15
	1.2
	64
	9.6

	
	
	4.4 = E(X)
	
	25.2 = E(X2)



a.
E9X) = 4.4



V(X) = (E(X2) - (2 = 2.2 - (4.4)2 = 5.84




[image: image257.wmf]42
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b.
E(X2) = 25.2


c.
E(4X2 - 5) = 4E(X2) - 5 = 4(25.2) - 5 = 98.8


d.
E(3X + 7) = 3E(X) + 7 = 3(4.4) + 7 = 20.2



V(3X + 7) = 32V(X) = 9(5.84) = 52.56



( = 7.25

6.66
由一裝有4個硬幣的盒子中隨機選二個硬幣，此盒裝有1個5分錢，2個10分錢及1個25分錢，設x表10分錢出現的數目。

a.
用表格表示x的機率分配。

b.
圖形表示x的機率分配。

解:


Using a probability tree is an effective method of simplifying the assignment of probabilities.  A probability tree essentially presupposes that there is an order in which the observations of outcomes occur, each stage corresponding to one observation.  For this example, the process of observing which two coins are selected can be broken down into two stages, as shown in the accompanying figure.  We have chosen to denote each simply event by a pair of letters, where the first letter of each pair indicates the first coin selected.
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Once the branches have been drawn, assigning the corresponding branch probabilities becomes relatively easy.  For example, consider the top branch of the second stage.  If the first coin selected is a nickel, two dimes and a quarter remain in the box.  Thus, P(D(N) =  
[image: image258.wmf].

3

2

  We next identify the seven simple events corresponding to the seven terminal nodes and obtain the sample space.



S = {ND, NQ, DN, DD, DQ, QN, QD}

Finally, we obtain the probability of a simple event by taking the product of the probabilities attached to the branches leading to that simple event.  This is just an application of the multiplication rule.  For example,
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Now let X be the number of dimes selected.  Then the possible values of X are 0, 1, and 2.  

Using the probabilities computed in the accompanying tree,
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b.
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6.67一大型製過商每年購買 $500,000元的保險以防止4種類型的損失，下表列各類損失成本及發生機率。

	成本
	機率
	成本
	機率

	$100,000
	0.15
	$1,500,000
	0.08

	800,000
	0.10
	2,500,000
	0.04


a.
保險公司在此保單的期望利潤為何。

b.
保險公司利潤標準差為何？

解:


Let X be the cost (in $100,000s) to the insurance company resulting from a loss by the manufacturer.  Then the profit to the insurance company form this policy is 

       Y
= 5 - .2(5) - X



   = 4 - X

	y
	p(y)
	yp(y)
	y2
	y2p(y)

	  4
	.63
	2.52
	16
	10.08

	  3
	.15
	 .45
	9
	1.35

	- 4
	.10
	-.40
	16
	1.60

	-11
	.08
	-.88
	121
	9.68

	-21
	.04
	-.84
	441
	17.64

	
	
	.85 = E(Y)
	
	40.35 = E(Y2)



a.
E(Y)= .85 (100,000) = $85,000
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b.
V(Y) = 40.35 – (.85)2  = 39.6275



(100,000) = $629,500

6.68下列為隨機變數X, Y和W及其機率分配。

	x
	p(x)
	y
	p(y)
	w
	p(w)

	2
	1/ 4
	2
	1/ 8
	1
	1/ 4

	4
	1/ 4
	4
	3/ 8
	4
	1/ 4

	6
	1/ 4
	6
	3/ 8
	6
	1/ 4

	8
	1/ 4
	8
	1/ 8
	8
	1/ 4


a.
利用目視法求X, Y和W的平均數。

b.
用計算方法求a. 的答案。

c.
在計算前決定何者變異數最小？何者變異數最大？解釋你的原因 ( 比較X, Y和W)。

d.
計算變異數以驗證c.。

解:


a.
From the symmetry of the distributions, we observe that


b.
E(X) = E(Y) = E(W) = 5




[image: image266.wmf]5

4

20

4

1

9

4

1

6

4

1

4

4

1

1

W

E

5

8

40

8

1

8

8

3

6

8

3

4

8

1

2

Y

E

5

4

20

4

1

8

4

1

6

4

1

4

4

1

2

X

E

=

=

÷

ø

ö

ç

è

æ

+

÷

ø

ö

ç

è

æ

+

÷

ø

ö

ç

è

æ

+

÷

ø

ö

ç

è

æ

=

=

=

÷

ø

ö

ç

è

æ

+

÷

ø

ö

ç

è

æ

+

÷

ø

ö

ç

è

æ

+

÷

ø

ö

ç

è

æ

=

=

=

÷

ø

ö

ç

è

æ

+

÷

ø

ö

ç

è

æ

+

÷

ø

ö

ç

è

æ

+

÷

ø

ö

ç

è

æ

=

)

(

)

(

)

(


c.
Both X and Y have the same set of possible values and the same mean of 5.  But Y has a higher probability of assuming each of the values (4 and 6) close to the mean, and a lower probability of assuming each of the values (2 and 8) further from the mean.  Thus, V(Y) ( V(X).

Both X and W have the same mean of 5, and both can assume four possible values, each of which will occur with probability 
[image: image267.wmf]4

1

 .   X and W have two possible values in common:  4 and 6.  But the remaining two possible values of X (2 and 8) are closer to the mean than are the remaining two possible values of W (1 and 9).  Thus, V(X) ( V(W).

We therefore obtain V(Y) ( V(X) ( V(W).


d.
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Again, we obtain V(Y) ( V(X) ( V(W).

6.69一投資者將1/4基金投資在土地上，其餘3/4投資於股票，投資土地利潤的期望值28%、標準差20%，投資股票利潤的期望值為12%、標準差為6%，假設此二投資的利潤是互相獨立。[image: image331.wmf]C
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a.
求總投資利潤的期望值與標準差 ( 設x表投資土地的利潤，y表投資股票的利潤，且將總投資利潤寫成x, y的函數 )。

b.
利用利潤的變異數作為投資風險的衡量，來評比投資土地、股票及投資組合的風險。

解:


a.
Let X = Return on the real estate venture.  Let Y = Return on the stock portfolio.  



Then T = .25X + .75Y is the return on the total funds invested.



E(T)
= .25E(X) + .75E(Y)




= .25(28) + .75(12)




= 16%



V(T)
= (.25)2V(X) + (.75)2V(Y)




= (.25)2(20)2 + (.75)2(6)2



= 45.25
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The expected return on the total funds invested is 16%, with a standard deviation of 6.73%.

b.
The stock portfolio is the leas risky investment, the combination of the two is somewhat riskier, and the real estate venture is the riskiest.  The variances of the returns for the three investments are 36, 45.25, and 400 (%)2, respectively.
6.70
設x為一 
[image: image270.wmf]20,0.4
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 的二項隨機變數，利用附錄A表A.1，計算下列機率：

a.
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解:


n = 20, p = .4

a.
P(X(3) 
= .016 

b.
P(X(3)
= P(X(3) - P(X(2)




= .015 - .004




= .012

c.
P(X(6)
= 1 - P(X(5)




= 1 - .126





= .874

d.
P(X(9)
= 1 - P(X(9)




= 1 - .755





= .245

e.
P(4(X(8)= P(X(8) - P(X(4)




= .596 - .051





= .545

f.
P(7(X(9)= P(X(9) - P(X(6)




= .755 - .250





= .505

6.71
在美國約有70% 的貸款申請不被接受，現銀行隨機抽出25件申請案，試求下列每一事件的機率。

a.
不超過8件申請案被接受。

b.
恰好8件申請案被接受。

c.
超過8件申請案被接受。

d.
至少5件但少於12件申請案被接受。

解:


Let X be the number of proposals accepted out of 25.  Then X is a binomial random variable 


with n = 25 and p = .3.


a.
P(X(8)
= .677


b.
P(X=8)
= P(X(8) - P(X(7)




= .677 - .512




= .165


c.
P(X(8) 
= 1 - P(X(8)




= 1 - .677




= .323


d.
P(5(X(12) 
= P(X(11) - P(X(4)





= .956 - .090





= .866

6.72
假設某一機器故障將造成一特別零件的損失，設故障發生次數是獨立且隨機，而一天8小時平均故障次數是4次，且故障次數分配呈穩定狀態。

a.
求一天中沒發生故障的機率。

b.
求第一天開始第一小時內最多發生2次故障的機率。

c.
一天故障x次的機率為0.9求x ( 此x即廠商一天需準備的零件 )。

解:

a.
Let X denote the number of breakdowns in a day, with ( = 4



P(X = 0) = .018

b.
Let X denote the number of breakdowns in the first hour, with 
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P(X(2) = .986

c.
Let denote the number of breakdowns in a day, with  ( = 4.  We wish to find n, the minimum number of spare parts for which P(X(n)( .90.  From Table 2 in the Appendix, P(X(6) = .889 and P(X(7) = .949.  Therefore, management should have at least seven spare parts on hand.

6.73
Mac Tell玩具公司生產火車玩具，根據過去記錄火車玩具不良項目的發生是獨立且隨機，即不良項目近似卜氏分配，已知一火車玩具平均有0.5個不良項目，現有一批1,000輛火車玩具訂單，需先評估維修成本，根據以往經驗修理第一個不良項目成本為20( 以後每一項目成本增加10( ( 即一輛有3個不良項目火車玩具維修成本為40() 求供應1,000輛火車玩具，維修成本的期望值為何？

解:

a.
Let X be the number of imperfections on a firetruck.  Then X is a Poisson random variable, with ( = 5.  To three decimal places, the probability distribution for X can be obtained from Table 2 in the Appendix.

	x
	0
	1
	2
	3
	4
	(5

	P(x)
	.607
	.303
	.076
	.012
	.002
	0


Now let Y be the repair cost for a firetruck.  The possible values of Y are



y= 0


(if x = 0)



y = 20 + 10(x-1)

(if x = 1, 2, 3, ...)

Hence, the probability distribution for Y is

	x
	0
	20
	30
	40
	50
	(60

	p(x)
	.607
	.303
	.076
	.012
	.002
	0


E(Y) = 0(.607) + 20(.303) + 30(.76) + 40(.012) + 50(.002) = 8.92

Therefore, the expected total repair cost of 1,000 firetrucks is

1,000 ( E(Y) = 1,000(8.92) = 8,920 cents, or $89.20.

6.74
一服裝銷售經理表示，公司訂單中有20% 屬低檔服飾、70% 中等級、10% 高級品。

a.
假設下5張訂單互相獨立，求至少有3張為中等級的機率。

b.
假設下5張訂單互相獨立，求最多有8張為低檔的機率。

c.
已知在低檔訂單中有30% 為訂購附屬品，中等級中有50% 為訂購附屬品，高級品中有40% 為訂購附屬品，求下一訂單中訂購附屬品的機率為何。

解:

a.
Let X be the number of orders for a medium line.  The X is binomial with n = 5 and p = .7.



P(X(3)
= 1 -  P(X(2)




= 1 - .163




= .837

b.
Let X be the number of orders for a low-end line.  Then X is binomial with n = 15 and p = .2.



P(X(8)
= .999

c.
Define the events:



L:  An order is for a low-end line.




M:  An order is for a medium line.




H:  An order is for a high-end line.




A:  An order for apparel includes an order for accessories.
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P(A) = .45
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