Problem 3
The frequency distribution below shows the distribution for IQ scores…

Answer:
(a) 

	IQ scores
	Frequency
	Cumulative Relative Frequency

	50 - 69
	25
	0.025

	70 - 89
	250
	0.275

	90 - 109
	450
	0.725

	110 - 129
	248
	0.973

	130 - 149
	27
	1.000

	Total
	1000
	



(b) 69.8%

(c)  27.5% of the IQ scores were at most 89 and 72.5% of IQ scores were at most 109. 50% is between 27.5% and 72.5%. Therefore, the median lies in the class interval 90-109.

Work:

(a) The total frequency for the first 3 rows should be 0.725(1000) = 725.
Therefore, frequency for 90-109 is 725-(25+250) = 450
The frequency for 110-129 is 1000-(25+250+450+27) = 248

Computation for Cumulative Frequencies:
1st row: 25
2nd row: 25+250 = 275
3rd row: 275 + 450 = 725
4th row: 725 + 248 = 973
5th row: 973 + 27 = 1000

Divide the cumulative frequencies by 1000 to get the Cumulative Relative Frequency for each row.
1st row: 25/1000 = 0.025
2nd row: 275/1000 = 0.275
3rd row: 725/1000 = 0.725
4th row: 973/1000 = 0.973
5th row: 1000/1000 = 1.000


(b) Add the frequencies of the 3rd and 4th row, then divide the sum by 1000:
(450+248)/1000 = 0.698 or 69.8%


Problem 4
The five-number summary below shows the grade distribution…

Answer:
(a) 85
(b) 45-65
(c) 50 students
Work/ Justification:
(a) Maximum = 100 and minimum = 15 so range = max – min = 100 – 15 = 85
(b) The first quartile is 55 so less than 25% of students got a grade of between 25 and 45, less than 25% of students got a grade of between 35 and 55. The median is 65 so more than 25% of students got a grade between 45 and 65. So 45-65 has the most students.
(c) 25% are between the median and 3rd quartile and 25% of 200 (total students) is 50.



Problem 15
A researcher claims the proportion of auto accidents that involve teenage drivers…

Answer:
(a) 
H0: 

Ha: 

         (b) z-stat = -1.4142

         (c) p-value = 0.0786

         (d) Since the p-value, p=0.0786, is greater than the alpha level of 0.05, the sample data indicates that we should NOT reject the null hypothesis. In conclusion, the sample data do NOT support the claim that less than 20% of the all auto accidents involve teenage drivers.

Work for (b) and (c):


       b.  (sample proportion)


         (z-value for the test statistics)


       c. p-value =
                         =NORMSDIST(-1.414214)   [Excel formula]
                        = 0.0786
Problem 16
Mimi was curious if regular excise(exercise) really helps weight loss…

Answer:
(a) H0:                 [ ]
H1:                    
(b) tSTAT = -4

(c) p-value = 0.0081

(d) We have reasonably strong evidence to support the claim that regular exercise helps weight loss. The p-value is less than α. (0.0081< 0.05)

Work for (b) and (c):

	
	Weight (pounds)
	

	Subject
	Before
	After
	d = After - Before

	1
	190
	180
	-10

	2
	170
	160
	-10

	3
	185
	175
	-10

	4
	160
	160
	0

	5
	200
	190
	-10

	
	
	
	

	
	
	sample mean
	-8

	
	
	sample standard deviation
	4.472136



Assume that the difference in weight (after – before) is normally distributed.

    
            
            =   -4
    
The degrees of freedom is df = n-1 = 5-1 = 4

P-value =TDIST(ABS(-4),4,1)   [Excel formula]
             =0.0081

Problem 18
The UMUC Daily News reported that color distribution for plain M&M’s…

Answers:

(a) H0: The published color distribution is correct.
       [40% brown, 20% yellow, 20% orange, 10% green, and 10% tan]
Ha: The published color distribution is NOT correct.

(b) 8.85 [Chi Square test statistic]

(c) p-value = 0.0650

(d) Do NOT reject H0 because the p-value (0.0650) is greater than α = 0.05.
There is insufficient evidence to reject the claim that the published color distribution is correct.   

Work for (b) and (c):


b) Computation:







	Color
	Observed (O) Values
	Expected (E) values
	(O - E)2/E

	Brown
	42
	40
	0.1

	Yellow
	18
	20
	0.2

	Or
ange
	15
	20
	1.25

	Green
	7
	10
	0.9

	Tan
	18
	10
	6.4

	Total
	100
	100
	8.85





degrees of freedom, df = 5-1=4

c) Using the Excel formula =CHIDIST(8.85, 5-1), the p-value is equal to 0.0650.



Problem 19
A STAT 200 instructor believes that the average quiz score is a good predictor…
Answer:


(a)  

(b) 63.2

Work for (a) and (b):




a. Computation:

	x
	y
	x2
	y2
	xy

	80
	70
	6400
	4900
	5600

	95
	96
	9025
	9216
	9120

	50
	50
	2500
	2500
	2500

	60
	63
	3600
	3969
	3780

	100
	96
	10000
	9216
	9600

	40
	38
	1600
	1444
	1520

	85
	83
	7225
	6889
	7055

	70
	60
	4900
	3600
	4200

	75
	77
	5625
	5929
	5775

	85
	87
	7225
	7569
	7395

	
 
	
 
	
 
	
 
	
 




       Slope:

      
      
       Y-intercept:

      
      

     The equation of Regression Line is 

b. 


If , then 


Problem 20
A study of 6 different weight loss programs involved 120 subjects…
Answer:

(a)  
	Source of Variation
	Sum of Squares
(SS)
	Degrees of Freedom (df)
	Mean Square
(MS)

	Factor
(Between)
	27.50
	[bookmark: _GoBack]5
	5.5

	Error
(Within)
	507
	114
	4.4474

	Total
	534.50
	119
	N/A



(b) F = 1.2367

(c) p-value = 0.2966

(d) Since 0.2966 > 0.05, we do NOT reject H0. At the 5% significance level, we have insufficient evidence to reject the claim that the mean weight loss is the same for the 6 programs.


Work for (a), (b) and (c):

(a) df numerator = k-1 = 6-1 = 5
df denominator = n – k = 120 – 6 = 114

SS(Error) = SS(Total) – SS(Factor) = 534.50 – 27.50 = 507

MS(Factor) = SS(Factor)/(k – 1) = 27.50/5 = 5.5
MS(Error) = SS(Error)/(n – k) = 507/114 = 4.4474

(b) F = MS(Factor)/MS(Error) = 5.5/4.4474 = 1.2367

(c) P-value = P(F > 1.2367) 

             =FDIST(1.2367, 5, 114)    [Excel formula]
             = 0.2966
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