Bus 260 Homework 1 Solutions

1) 

TQ5
(a)



Set 1
Set 2



Mean


4
14




Median


3
13




Mode


2
12


(b)-(c)
The data values in Set 2 are each 10 more than the corresponding values in Set 1.



The measures of central tendency for Set 2 are all 10 more than the comparable statistics for Set 1.


(d) 



Set 1

             Set 2



Range


    8

    8




Interquartile range
    3

    3




Variance

8.33*

8.33*




Standard deviation
2.89*

2.89*




Coefficient of variation
72.25%

20.64%




*Note: Slight differences are due to rounding.


(e) 
Since the mean is greater than the median for each data set, the distributions are both right-skewed.


(f) 
Because the data values in Set 2 are each 10 more than the corresponding values in Set 1, the measures of spread among the data values remain the same across the two sets, with the exception of the coefficient of variation. The coefficients of variation are different because the sample standard deviation is divided by the set’s mean; in the case of Set 2, the mean is 10 more than the mean for Set 1, resulting in a larger denominator and a smaller coefficient. Set 2 is a reflection of Set 1 simply shifted up the scale 10 units, so the distributions are also reflections of each other.

          (g)
Generally stated, when a second data set is an additive shift from an original set, the 




measures of central tendency for the second set are equal to the comparable measures for the original set plus the value, or distance, of the shift; the measures of spread for the second set are equal to the corresponding measures for the original set, with the exception of the coefficient of variation; the shape of the second distribution will be a reflection of the shape of the original distribution.
2  
(a)  
Minimum = 46.226% (Ben Wallace)
Q1 at (n+1)/4 = (144+1)/4 = 36.25 round down to 36 so Q1 = 36th number = 72.016% (Al Harrington)
Q2 = median at (n+1)/2 = (144+1)/2 = 145/2 = 72.5 so Q2 = average of 72nd and 73rd numbers 

= (77.536%+ 77.707%) / 2  = 77.6215%
Q3 at 3(n+1)/4 = 3(144+1)/4 = 108.75 round up to 109 so Q3 = 109th number = 82.902% (Antonio Daniels)
Maximum = 92.377% (Steve Nash)


(b)
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(c) Left-skewed
(d) mean = 76.63  and variance =  69.39 (so standard deviation = 8.33)

(e) 
approximately 68% of the values will be between 68.30 and 84.96
approximately 95% of the values will be between 59.97 and 93.29
approximately 99.7% of the values will be between 51.64 and 101.62
3. (ICE #19)

A. 0.95
B. 0.86
C. -0.98
D. -0.40
E. -0.96
4) a)
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b) y=0.912 x +0.4881

c) 0.912

d) If your high school GPA is increased by 1 then the prediction of your college GPA is increased by .912.

Or, we could say:

If one student has a high school GPA that is 1 higher than a second student, then we predict the first student to have a college GPA that is .912 higher than the second student.

e) 
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f) .8745

g) (0.912)(2.7)+0.4881 = 2.9505

5) 

TQ4
(a)
40/100 = 2/5 = 0.4
(g)




(b)
35/100 = 7/20 = 0.35


(c)
60/100 = 3/5 = 0.6
(h)




(d)
10/100 = 1/10 = 0.1


(e)
30/100 = 3/10 = 0.3
(i)




(f)
35/100 = 7/20 = 0.35

TQ8
(a)
“A wafer is good.”


(b)
“A wafer is good and no particle was found on the die.”


(c)
“bad wafer.”


(d)
A wafer can be a “good wafer” and was produced by a die “with particles”.


(e)
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(f)

[image: image5.wmf](

)

116

bad0.2578

450

P

==



(g)
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(h)
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(i)
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(j)
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(k)
The probability of “good or no particles” includes the probability of “good and no particles”, the probability of “good and particles” and the probability of “bad and no particles”.

TQ12
(a)
Enjoy Clothes


Shopping
Male
Female
Total
Yes

136
224
360

No

104
36
140
Total

240
260
500

TQ12
(b)
Since simple events have only one criterion specified, an example could be

cont.

any one of the following:

(1) Being a male,

(2) Being a female,

(3) Enjoying clothes shopping,

(4) Not enjoying clothes shopping.

(c)
Since joint events specify two criteria simultaneously, an example could be any one of the following:

(1) Being a male and enjoying clothes shopping,

(2) Being a male and not enjoying clothes shopping,

(3) Being a female and enjoying clothes shopping,

(4) Being a female and not enjoying clothes shopping.

(d)
“Not enjoying clothes shopping” is the complement of “enjoying shopping for clothes,” since it involves all events other than enjoying clothes shopping.


(e)
P(male) = 240/500 = 12/25 = 0.48


(f)
P(enjoys clothes shopping) = 360/500 = 18/25 = 0.72


(g)
P(female and enjoys clothes shopping) = 224/500 = 56/125 = 0.448


(h)
P(male and does not enjoy clothes shopping) = 104/500 = 26/125 = 0.208


(i)
P(female or enjoys clothes shopping) = 396/500 = 99/125 = 0.792


(j)
P(male or does not enjoy clothes shopping) = 276/500 = 69/125 = 0.552


(k)
P(male or female) = 500/500 = 1.00

TQ14
(a)
P(A | B) = 10/30 = 1/3 = 0.33


(b)
P(A | B’) = 20/60 = 1/3 = 0.33


(c)
P(A’ | B’) = 40/60 = 2/3 = 0.67


(d)
Since P(A | B) = P(A) = 1/3, events A and B are statistically independent.

TQ17
P(A and B) = P(A) P(B) = 0.7 • 0.6 = 0.42

TQ20
(a) 
P(a homeowner | drives themselves to work) = 824/1505 
= 0.5475

(b) 
P(drives themselves to work | a homeowner) = 824/1000 
= 0.8240

(c) 
The conditional events are reversed.

(d) 
Since P(a homeowner) = 1000/2000 = 0.50 is not equal to P(a homeowner | drives themselves to work) = 824/1505 = 0.5475, driving oneself to work and whether the respondent is a homeowner or a renter are not statistically independent.

TQ23
(a)
P(does not enjoy clothes shopping | female) = 36/260 = 9/65 = 0.1385


(b)
P(male | enjoys clothes shopping) = 136/360 = 17/45 = 0.378

(c)
Since P(male | enjoys clothes shopping) = 0.378 and P(male) = 240/500 or 0.48, the two events are not statistically independent.

TQ31
(*I WILL SHOW THE TREE SOLUTION IN CLASS)

(a)
H = husband watching     W = wife watching
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(b)
P(W) = 0.24 + 0.12 = 0.36

TQ34
(**I WILL SHOW THE  TREE SOLUTION IN CLASS)

(a)
P(huge success | favorable review) = 0.099/0.459 = 0.2157



P(moderate success | favorable review) = 0.14/0.459 = 0.3050



P(break even | favorable review) = 0.16/0.459 = 0.3486



P(loser | favorable review) = 0.06/0.459 = 0.1307


(b)
P(favorable review) = 0.99(0.1) + 0.7(0.2) + 0.4(0.4) + 0.2(0.3) = 0.459

6) 

TQ3.
(a)-(c)
	X
	N
	(a) P(X)
	X*P(X)
	(X-
[image: image11.wmf]m

)2
	(X-
[image: image12.wmf]m

)2* P(X)

	0
	40
	0.080
	0.000
	9.339136
	0.74713088

	1
	100
	0.200
	0.200
	4.227136
	0.84542720

	2
	142
	0.284
	0.568
	1.115136
	0.31669862

	3
	66
	0.132
	0.396
	0.003136
	0.00041395

	4
	36
	0.072
	0.288
	0.891136
	0.06416179

	5
	30
	0.060
	0.300
	3.779136
	0.22674816

	6
	26
	0.052
	0.312
	8.667136
	0.45069107

	7
	20
	0.040
	0.280
	15.555136
	0.62220544

	8
	16
	0.032
	0.256
	24.443136
	0.78218035

	9
	14
	0.028
	0.252
	35.331136
	0.98927181

	10
	8
	0.016
	0.160
	48.219136
	0.77150618

	11
	2
	0.004
	0.044
	63.107136
	0.25242854

	
	
	(b) Mean =
	3.056
	Variance =
	6.06886400

	
	
	
	
	(c) StDev =   
	2.46350644



(d)
P(X < 4) = P(X = 0) + P(X = 1) + P(X = 2) + P(X = 3)




= (0.080 + 0.200 + 0.284 + 0.132) = 0.696

(e)

P(X 
[image: image13.wmf]£

 4) = P(X < 4) + P(X = 4) = 0.696 + 0.072 = 0.768
(f)

P(X 
[image: image14.wmf]³

 4) = 1 – P(X < 4) = 1 – 0.696 = 0.304

(g)
P(X = 4) = 0.072
(h)

P(X > 4) = 1 – P(X 
[image: image15.wmf]£

 4) = 1 – 0.768 = 0.232
TQ4.
(a)-(b)
	X
	P(x)
	X*P(X)
	(X-
[image: image16.wmf]m

X

)2
	(X-
[image: image17.wmf]m

X

)2*P(X)

	0
	0.10
	0.00
	4
	0.40

	1
	0.20
	0.20
	1
	0.20

	2
	0.45
	0.90
	0
	0.00

	3
	0.15
	0.45
	1
	0.15

	4
	0.05
	0.20
	4
	0.20

	5
	0.05
	0.25
	9
	0.45

	
	(a) Mean = 
	2.00
	variance = 
	1.40

	
	
	
	(b) Stdev = 
	1.18321596


TQ14.
(a)
0.5997
(c)
0.0439

(e)
0.3874


(b)
0.0016
(d)
0.4018

TQ15.

Mean
Standard Deviation


(a)
0.40
0.60


(b)
1.60
0.980


(c)
4.00
0.894


(d)
1.50
0.866

TQ20.
(use table 6 for a-d with p = 0.25 and n = 5)


(a)
P(X = 5) = 0.0010
(b)

P(X 

 4) = P(X = 4) + P(X = 5) = 0.0146 + 0.0010 = 0.0156

(c)
P(X = 0) = 0.2373
(d)

P(X 

 2) = P(X = 0) + P(X = 1) + P(X = 2)




  = 0.2373 + 0.3955 + 0.2637 = 0.8965
(e) 
Two assumptions: (1) Independence of her answers, (2) Only two outcomes -- answer correct or answer incorrect.


(f)
Mean: 

= 1.25
 and Standard deviation: 

 = 0.968
7)  

a)  mean = $150
variance = 100+400=500 so standard deviation = 
[image: image18.wmf]500

 = $22.36
b)  mean = $150
variance = 100+400+2*30=560 so standard deviation = 
[image: image19.wmf]560

 = $23.66
c)  mean = $150

variance = 100+400-2*30=440 so standard deviation = 
[image: image20.wmf]440

 = $20.98
8)

TQ6.
(a)
P(X > 43) = P(Z > – 1.75) = 1 – 0.0401 = 0.9599

(b)
P(X < 42) = P(Z < – 2.00) = 0.0228

(c)
P(X > 57.5) = P(Z > 1.88) = 1.0 – 0.9699 = 0.0301


(d)
P(42 < X < 48) = P(–2.00 < Z < – 0.50) = 0.3085 – 0.0228 = 0.2857


(e)
P(X < 40) = P(Z < – 2.50) = 0.0062



P(X > 55) = P(Z > 1.25) = 1.0 – 0.8944 = 0.1056



P(X < 40) + P(X > 55) = 0.0062 + 0.1056 = 0.1118

(f)
X = 50 – 1.645(4) = 43.42 (the answer in the book uses -1.645 because that is half way between -1.64 and -1.65 – you can use either one)

(g)

Xlower = 50 – 0.84(4) = 46.64   and   Xupper = 50 + 0.84(4) = 53.36

(h)
X = 50 – 1.04(4) = 45.84
TQ38.
(a)
P(

 < 95) = P(Z < – 2.50) = 0.0062

(b)
P(95 < 

 < 97.5) = P(– 2.50 < Z < – 1.25) = 0.1056 – 0.0062 = 0.0994


(c)
P(

 > 102.2) = P(Z > 1.10) = 1.0 – 0.8643 = 0.1357
(d) P(99 < 

  < 101) = P(– 0.50 < Z < 0.50) = 0.6915 – 0.3085 = 0.3830
(e)


 = 100 – 0.39(

) = 99.22

(f)
(a)
P(

 < 95) = P(Z < – 2.00) = 0.0228


(b)
P(95 < 

 < 97.5) = P(– 2.00 < Z < – 1.00)




= 0.1587 – 0.0228 = 0.1359


(c)
P(

 > 102.2) = P(Z > 0.88) = 1.0 – 0.8106 = 0.1894


(d)
P(99 < 

 < 101) = P(– 0.40 < Z < 0.40)




= 0.6554 – 0.3446 = 0.3108



(e)


 = 100 – 0.39(

) = 99.025
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