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Question 1

a) Mean one year loss ( from mini tab) = 37.9263

b) 20 samples of 30 – Completed on Minitab.

c) Copied from Mini Tab:

Variable   N   Mean  StDev  SE Mean      90% CI
C4        30  39.55  10.61     1.94  (36.25, 42.84)
C5        30  37.16   9.78     1.79  (34.13, 40.20)
C6        30  36.63  12.22     2.23  (32.84, 40.42)
C7        30  37.35  10.42     1.90  (34.12, 40.58)
C8        30  34.92   8.70     1.59  (32.22, 37.62)
C9        30  38.67   9.83     1.79  (35.62, 41.72)
C10       30  37.67   9.12     1.66  (34.84, 40.49)
C11       30  37.91   9.69     1.77  (34.90, 40.91)
C12       30  38.10   9.15     1.67  (35.26, 40.94)
C13       30  35.83  11.96     2.18  (32.12, 39.54)
C14       30  39.29   8.94     1.63  (36.52, 42.06)
C15       30  38.23   8.91     1.63  (35.47, 40.99)
C16       30  38.05  11.15     2.03  (34.59, 41.50)
C17       30  38.69  10.19     1.86  (35.53, 41.85)
C18       30  33.75  10.20     1.86  (30.59, 36.91)
C19       30  35.92   9.96     1.82  (32.84, 39.01)
C20       30  40.01   9.73     1.78  (36.99, 43.02)
C21       30  38.55  10.87     1.98  (35.18, 41.93)
C22       30  37.52  11.48     2.10  (33.96, 41.08)
C23       30  37.02  10.11     1.85  (33.88, 40.16)


d) Confidence interval estimate for the population mean using this equation
 x̄ +/- ta/2(S/√n)

t = 1.699 (based from CI = 90% and df =29)
x̄ = 39.55
s = 10.61 
n = 30
	
	Confidence Intervals
	Upper: x̄ + ta/2(S/√n)
	= 39.55 + 1.699(10.61/√30)
	= 36.25

	Lower: x̄ - ta/2(S/√n)
	= 39.55 - 1.699(10.61/√30)
	= 42.82

	Therefore the confidence interval is (36.25, 42.82).
	
	Information displayed graphically:
	[image: ]
The assumption is that the sample is random and that since n is relatively small, it is normally distributed. These assumptions warrant the confidence interval. 
	

e) Must determine if np and nq are greater or less than 10.
np = 20 × 0.9 = 18 >10
nq = 20 × 0.1 = 2 < 10

Since nq is not greater than 10, we must use binomial to solve.

P( X= x) = nCx × pxqn-x
p= 0.9 
q= 0.1 
n= 20

P(X=16)	= 20C16×0.9160.120-16
= 0.0589

P(X=17)	= 20C17×0.9170.120-17
		= 0.1901

P(X=18)	= 20C18×0.9180120-18
		= 0.2852

P(X=19)	= 20C19×0.9190.120-19
		= 0.2702

P(X=20)	= 20C20×0.9200.120-20
		= 0.1216

f) There are 18 intervals which contain the true value of the population mean where m= 37.9263. P(X=18) = 28.52 percent. This is expected considering P(X=18) is the highest of the probabilities found in the previous question. It is also consistent with part (e) because it had the highest probability of containing the true mean. 


Question 2

a) Wilcoxon Signed Rank Test: sample 

Test of median = 30.00 versus median > 30.00

          	  N for   Wilcoxon         Estimated
        	 N   Test  Statistic      P     Median
sample  30     30      365.0  0.003      36.50
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This is a boxplot representing the data. It is almost symmetric and there are no outliers present. This allows us to perform the t-test.

b) From Minitab:
Test of p = 0.3 vs p > 0.3 
Event = 1


Variable   X   N  Sample p  95% Lower Bound  Z-Value  P-Value
code      21  30  0.700000         0.562382     4.78    0.000

Using the normal approximation.

H0:p=0.5 	
Ha:p=0.5 	
α = 0.05
np > 10
nq > 10
p̂ = x/n = 21/30

Z-critical = 1.645

Z-stat 	= p̂-p/(√(pq/n))
	= 0.7-0.5/(0.5×0.5)/30
	= 0.2/0.0913
	= 2.1906
Z-stat > Z-critical 

This statement allows to us to come to the conclusion that we can reject the null hypothesis because there is enough evidence to support it. 

c) (p̂ - 2α) × (√p̂ × q̂ /n)
=0.7-1.645 × √0.7 × 0.3/30
= 0.5624

Therefore the interval is (.5624, 1) 

This interval supports the information found in (b) because the sample p is .7 which is almost halfway between the confidence interval showing that it is symmetrical. 

Question 3 

a) CI= 95%
E=2.5
SD= 15
Must find n to determine the recommended sample size:
n	= Za/22SD2/E2
		= 1.962152/ 2.52
		= 139
The recommended sample size is 139 in order to meet demands of having a confidence level of 95%.
b) CI= 90% 
Za = 1.645 (From 90% above)
P = 0.5 (since not given)
q = 0.5 (since not given)
 E= 0.02
c) n 	= Za/22pq/E2
= 1.6452 (0.5)(0.5)/ 0.022
		=1691.25
The recommended sample size would be 1692 in order to meet the demands given.
Question 4
a) α = 0.05
df= 99
Confidence level = 95%
Ho: µ= 750
Ha: µ > 750
T-critical= 1.984 (looked up in T table)
T-stat	= 753-750/ (12/√100)
=2.5 or between 98% and 99% on T table
T-critical < T-stat
We have sufficient evidence reject the null hypothesis since the T-critical value is less than the T-stat value. The true mean is greater than 750 g, so the machine must be set too high.
b) n= 100
p= 0.01
q = 0.99
Ho: p= 0.01
Ha: p > 0.01
np = 1 < 10
nq = 99 >10
Since np is less than 10, we must use binomial to solve.
P(X=x) = nCx × pxqn-x
1- (P(X=0) + P(X=1) + P(X=2)) 
1- ((0.366032341) + (0.369729637) + (.184864818)
= 0.07937
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