1.      The assignment must be submitted as one Word document.  All charts, graphs, must be computer generated and must be cut/paste into the one Word document.  Only one document will be opened.
                                                      
2.    Show All work to get full credit.
     
3.    The problem set must include the Standard Cover Page.
 
4.    Submit the problems in the same order they are assigned. 
 
5.    Ensure that the final answer is clearly presented.  Highlight, darken, make red, box the answer, put it on separate line, etc.  Do something to ensure the answer is clearly presented.
 
6.    Do not submit a handwritten nor scanned copy of the assignment.  It will not be graded.
 

CALCULATING DSCRIPTIVE STATISTICS
1.The following data represents the number of employees who resigned for an 18-month period within the first two months of   
   being hired;
                     0     18     19     33     38     39     35     31     22
                     20   32     27     32     30     20     18     28     22
Verify that Chebyshev’s Theorem hold true by determining the percent of observations that fall within+/- two and three standard deviations from the mean.






	x
	x-m
	(x-m)2

	0     
	-25.78
	664.49

	18   
	-7.78
	60.49

	  19    
	-6.78
	45.94

	 33    
	7.22
	52.16

	 38    
	12.22
	149.38

	 39   
	13.22
	174.83

	  35   
	9.22
	85.05

	  31  
	5.22
	27.27

	   22
	-3.78
	14.27

	    20  
	-5.78
	33.38

	 32 
	6.22
	38.72

	   27   
	1.22
	1.49

	  32  
	6.22
	38.72

	   30 
	4.22
	17.83

	    20
	-5.78
	33.38

	     18 
	-7.78
	60.49

	    28   
	2.22
	4.94

	  22
	-3.78
	14.27

	
	
	SS: 1517.11



M : 25.78
SS: 1517.11
σ2 = SS⁄N = 1517.11/18 = 84.28
[bookmark: _GoBack]σ = √σ2 = √84.28 = 9.18

Two standard deviations 25.78± (2)9.18 = 44.14, 7.42
 Percentage of  Values within  2 standard deviations = 17/18*100= 94.44%
 Three standard deviation = 25.78± (3)9.18=53.32, -1.76
 Percentage of  values within 3 standard deviations = 18/18*100 = 100%
2. Chick-fil-A documented the typical wait time customers experienced to place an order when they initially opened the store
    in Atlantic City New Jersey.  Following are the wait times in minutes:
    1    4    6    0    4    3    10    0    4
 Mean =32/9=  3.56



	x
	x-m
	(x-m)2

	1
	-2.56
	6.53

	   4   
	0.44
	0.20

	 6  
	2.44
	5.98

	  0  
	-3.56
	12.64

	  4  
	0.44
	0.20

	  3   
	-0.56
	0.31

	 10   
	6.44
	41.53

	 0    
	-3.56
	12.64

	4
	0.44
	0.20

	
	
	SS: 80.22




σ2 = SS⁄N = 80.22/9 = 8.91
σ = √σ2 = √8.91 = 2.99











     Calculate the z-score for the following times:
a. 1 minute
(1-3.56)/2.99
= -0.86
b. 3 minutes
3-3.56)/2.99
-0.19
c.     7 minutes
(7-3.56)/ 2.99
= 1.15
c. 12 minutes
12-3.56)/2.99
2.82
 
3. As the pandemic began to phase out, the YMCA tracked the number of clients that visited their showroom. Management
   maintained records for a 150-day period to submit the research team.  Following is a frequency table of customer arrivals
   for the 150-day period.
               No. of Customers per day                 Frequency
                  20 to under 40                                       10      
                  40 to under 60                                       16      
                  60 to under 80                                       25      
                  80 to under 100                                     65     
                 100 to under 120                                   34     
a. Calculate the approximate average number of customers per day.
	lass
(1)
	Frequency (f)
(2)
	Mid value (x)
(3)
	d=x-Ah=x-7020
A=70,h=20
(4)
	f⋅d
(5)=(2)×(4)
	f⋅d2
(6)=(5)×(4)

	20 - 40
	10
	30
	-2
	-20
	40

	40 - 60
	16
	50
	-1
	-16
	16

	60 - 80
	25
	70=A
	0
	0
	0

	80 - 100
	65
	90
	1
	65
	65

	100 - 120
	34
	110
	2
	68
	136

	
	
	
	
	
	

	
	n=150
	
	
	∑f⋅d=97
	∑f⋅d2=257




Mean of  x=A+∑fdn⋅h

=70+97150⋅20

=70+0.6467⋅20

=70+12.9333

=82.9333
b. Calculate the approximate variance and standard deviation of customers per day.
(∑f⋅d2-(∑f⋅d)2 /n)n⋅h2
(257 -   (972/150)/150/)150 *202
 Variance = 518.06
 Standard deviation =22.76
 
INTRODUCTION TO PROBABILITIES
 
4. At Trattoria, 22% of the customers order take-out.    If 8% of the customers order take-out and choose an order of French
   fires, determine the probability that a customer who orders takeout will order French fries.


P(B/A)= 0.08/0.22 
= 0.3636
 
5. In millions, following are the number of AT&T cell phone users
                  AT&T Users Age                          Male         Female   totals 
        13-17 years old                                 95              80  175
                  18-24                                                361          250   611
                  25-34                                                371            260     631
                  35-44                                                201           160      361
                  45-54                                                100            99        199
                 55-64                                                  53             59   112
                 65 years and older                              37            39     76
Total                                              1218         947    2165
 
     Determine the probability that a randomly selected person is
a. Is a female:
947/2165 
0.4374
b.    Is 18 to 24 years of age:
611/2165
0.2822

b. Was a woman who is 35 years or older:
357/2165
0.1649
d.    Was a woman or 25 to 35 years old:

0.4374+631/2165
0.7289
 
DISCRETE PROBABILITY DISTRIBUTIONS
 
6.  During the pandemic, 43% of all web traffic came from laptops and desktops.  If a random sample of 11 households were
    selected,
a. What is the probability that exactly two households used a laptop to access the web?
P(X = 2) = 11C2 * 0.432 * 0.579 
= 0.0646

b. What is the probability that less than three households used a laptop to access the web?
P(X < 3) = P(X = 0) + P(X = 1) + P(X = 2)
                  = 11C0 * 0.430 * 0.5711 + 11C1 * 0.431 * 0.5710 + 11C2 * 0.432 * 0.579
                  = 0.0838
c. What’s probability that  more than  five  households  used a laptop  or  desktop  to access the web
P(X > 5) = P(X = 6) + P(X = 7) + P(X = 8) + P(X = 9) + P(X = 10) + P(X = 11)
 = 11C6 * 0.436 * 0.575 + 11C7 * 0.437 * 0.574 + 11C8 * 0.438 * 0.573 + 11C9 * 0.439 * 0.572 + 11C10 * 0.4310 * 0.571 + 11C11 * 0.4311 * 0.570
  = 0.3166
d. What is the mean and standard deviation for this distribution?
 Mean = n * p = 11 * 0.43 = 4.73
Standard deviation = √(n * p * (1 - p)) 
= √(11 * 0.43 * (1 - 0.43)) 
= 1.642
7. During December 2017, American Airlines lost an average of 2.01 bags per 1000 passengers.  Assume the number of lost    bags follows the Poisson Distribution.
a.     What is the probability that, of the next 1000 American passengers, nobody will lose their bag?

e-2.01(2.01)0 /0!
0.1340
B. What is the probability that, of the next 1000 American passengers, fewer than three will lose their bag?
e-2.01(2.01)0 /0! + e-2.01(2.01)1 /1!+ e-2.01(2.01)2 /2!
0.6740
c. What is the probability that, of the next 500 American passengers, nobody will lose their bag?
2.01/2 = 1.005
e-1.005(1.005)0 /0!
0.3660

 
NORMAL PROBABILITY DISTRIBUTIONS
 
8. The average number of miles driven on a full tank of gas in a Honda CR-V before the “near empty” light for gas comes on
    is 320.  Assume mileage follows a normal distribution with a standard deviation of 30 miles.  What is the probability that before the “near empty” light comes on the CR-V will travel
a. Fewer than 330 miles on the next tank of gas?
P(X < 330) = P((X- ?)/? ) < (330 - 320)/30)
= P(Z < 0.3333)
= 0.6293
b. More than 308 miles on the next tank of gas?
P (X > 308) = P (Z > (308 - 320)/30)
= P (Z > -0.4)
= 0.6554

c. Between 305 and 325 miles on the next tank of gas?
P(305 < X < 325) = P((305 - 320)/30 < Z < (325 - 320)/30)
= P(-0.5 < Z < 0.1666)
= 0.2590
 
SAMPLING AND SAMPLING DISTRIBUTIONS
 
9. The pandemic has impacted the restaurant industry with such force many had to close after many years of success.  One
    restaurant, Witherspoon Grill in Princeton NJ was able to survive the many months of no business. But to maximize it’s
    chances to survive to reopening of the eating industry, seeks to use many tools to ensure profitability. The owners are well
    aware, that the time patrons spend at the table actually affects profitability.  It was found that the average number a minutes
    a customer spends at a table for dinner is 93 minutes with a standard deviation of 17 minutes.  Assume that the number of minutes patrons spend at the table follows the normal distribution. Calculate the probability that the average number of minutes that diners spend at their table will less than 100 minutes

a. Using a sample size of 10 tables
17/ √10 = 5.3759
(100-93)/5.3759
Z score = 1.3021
P(x) = 0.0968
b. Using a sample size of 20 tables.
17/ √20 = 3.8013 
100-93)/3.8013
Z -score = 1.8415
P(x)= 0.0328

c. Using a sample size of 30 tables.
17/ √30 = 3.1038
100-93)/3.8013
2.2553
P (x)= 0.0121
   Explain the differences in these probabilities.
  The probability decreases as the sample size increases because f the decrease in the standard error. The variability in mean will increase with  sample size.
CONFIDENCE INTERVALS
 
10. PNC bank introduced a $12 checking account fee July, 2019.  To respond to customers who were very upset, management noted that this fee was one of the least compared to other banks.  To confirm this claim, PNC selected a sample of 30 random bank customers.  A sample of 30 customers paid an average of $12.55 per month on their interest-bearing accounts.  Assume the population standard deviation is $1.75.
a.      Construct a 95% confidence interval to estimate the average fee for the population.
Z [image: \alpha] / 2   = Z0.025 = 1.96 

Margin of error = E =   Z \alpha / 2     * ( \sigma /\sqrtn)
= 1.96 * ( 1.75 / √30 )

= 0.6262
12.55 - 0.6262 <  [image: \mu] < 12.55 + 0.6262

11.9238 <  [image: \mu] < 13.1762

= 11.9238 ,13.1762 
b.    What is the margin of error for this interval?
Margin of error 
= 1.96 * ( 1.75 / √30)

= 0.6262
11. Goodyear Tires wants to estimate the tire life of its new Premier tire.  How many miles does it last? Determine the sample size needed to construct a 98% confidence interval with a margin of error of 2,000 miles.  Assume the standard
    deviation for the tire life of this particular brand is 8,000 miles.


At 99% confidence level the z is,
[image: \alpha] = 1 - 98%
[image: \alpha] = 1 - 0.98 = 0.02
[image: \alpha]/2 = 0.01
Z[image: \alpha]/2  = Z 0.01=2.33
sample size = n = [ Z[image: \alpha]/2 *  σ/ E]2

n = ( 2.33*8000 / 2000 )2
n =86.86
= 87

 
HYPOTHESIS TESTING FOR A SINGLE POPULATION
 
12. Suppose NJCU advertised that its average class size has 35 or fewer students.  The faculty union was concerned that
     budget cuts have led to increases in class size and requested to test this claim.  A random sample of 38 classes was
     selected and the average class size was found to be 36.9 students.  Assume the standard deviation for class size at NJCU is
    8 students.  Using α =0.05, answer:
a. Does the faculty union have enough evidence to refute the college’s claim?
Z score = 36.9-35)/(8/√38) 
= 1.464
 At α =0.05 the  zc = 1.64
The  calculated z score ( 1.464) is less than Z-critical (1.64) hence fail to reject  reject  null hypothesis.  There is  no  sufficient evidence  to refute the  college claim
b. Determine the p-value for this test.
From Z score of 1.464 the  p value  is  0.0716
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