BA201
Chapter 8 Home Work Answers Code 2
Dr. J. V. Pinto


Answers given to students:

8.1  t* < t,df 
 - 6.00 < - 2.492 Reject Ho

8.2  (a)  90% CI for  = 24.1052 to 24.8948
       (b)  Z* > Z0.10
 2.08 > 1.28
Reject Ho

8.3  (a)  90% CI for  = $43,329 to $45,471
       (b)  t* < - t0.10,
 - 1.69 < - 1.282 Reject Ho
       (c)   0.025 < p-value < 0.05
Reject Ho since alpha = 0.10.
8.4  (a)  Reject Ho:  = 1.5
       (b)  No answer provided, but you provide one. (plus Excel)
       (c)  No answer provided, but you provide one.

       (d)  p-value < 0.01, thus Reject Ho  (plus Excel)
8.5  p-value = 0.0008 Reject Ho
8.6  p-value < 0.01
Reject Ho

______________________________________________________________

Answers:

8.1  Perform the hypothesis test for the mean of a normally distributed population, using the following information:

     Ho:  9.19

     Ha:  9.19
     
xbar = 8.35    s² = 0.49    n = 25     = 0.01


Sxbar = [sn] = [0.7/25] = 0.7/5 = 0.14

Z or t*?
t  (s and small sample)

Small-Sample One-Tailed (left) Tests on the Population Mean

 Ho:    o
Ha:    o
Reject Ho if t* < - t,df
FTR (support) Ho if t*   - t,df

t* = (8.35 - 9.19)/ 0.14 = -6.00


t,df = - t0.01,24 = - 2.492


t* < t,df 
 - 6.00 < - 2.492
Reject Ho

Since at  = 0.01 the sample xbar = 8.35 is statistically so much smaller than the hypothesized parameter value of 9.19, one can 
not believe that the Ho:  9.19 is true; therefore, 

Reject Ho. (t* < - t 0.01,24  i.e. - 6.00 < - 2.492).  There is statistically significant evidence that the mean of the normally distributed population is less than 9.19.

________________________________________________________________

8.2  A university professor contends that students should study more than 24 hours a week to be make passing grades taking a 12 hour load.  A random sample of 81 students who had 12 hour loads yielded a sample mean of 24.5 hours per week spent studying with a standard deviation of 2.2.

(a)  Find the 90% confidence interval for the mean time a student spends per week studying. Give the three interpretations of the confidence interval.

     
n = 81     xbar = 24.5      s = 2.2


Sxbar = [sn] = 2.281 = 0.24
     
 = 0.10 gives /2 = 0.05

Z or t?
t or Z  (large sample size)


CL = 1 -  = 1 - 0.10 = 0.90 = 90%


90% CI for  = xbar  [Za/2][s/n]




= 24.5  [1.645][2.2/81]




= 24.5  [1.645][0.24]




= 24.5  [0.3948]




= 24.1052 to 24.8948

(1)  I am 90% confident that the unknown value of  is between 24.11 and 24.89.

(2)  If I repeatedly obtained samples of size 81, then 90% of the resulting CIs would contain  and 10% would not.

(3)  I am 90% confident that my estimate of  (xbar = 24.5) is within one maximum error (0.3948) of the actual value of .

(b)  Is there sufficient evidence to indicate that the mean time that a student spends per week studying is greater than 24 hours?  Use a 0.10 significance level.  


Ho:  24


Ha:  24 

n = 81     xbar = 24.5      s = 2.2


Sxbar = [sn] = 2.281 = 0.24

 = 0.10


Z or t?
t or Z  ( s and large sample size)

Large-Sample One-Tailed (right) Tests  on the Population Mean

 Ho:    o
 Ha:    o
Reject Ho if Z* > Z




FTR (support) Ho if Z*  Z


Z* = (24.5 - 24)/0.24 = 2.08


Z = Z0.10 = 1.28


Z* > Z0.10
 2.08 > 1.28

Reject Ho

Since at  = 0.10 the sample xbar = 24.5 is statistically so much larger than the hypothesized parameter value of 24, one can not believe that Ho:  is true; therefore, 

Reject Ho. (Z* > Z 0.10 i.e. 2.08 > 1.28).  There is statistically significant evidence that mean time 
a student spends per week studying is greater than 24 hours per year.

________________________________________________________________

8.3  There are 290 persons attending a conference on the use of multimedia computing in higher education.  A reporter randomly selected 64 persons from those attending, to determine the average income of participants.  From this sample, a mean of 44.4 (thousand dollars) and a standard deviation of 5.9 (thousand dollars) were obtained.

(a)  Construct the 90% confidence interval for the mean income of the conference participants.  Give the three interpretations of the confidence interval.


N = 290, n = 64, s= 5.9


n/N = 64/290 = .22 > .05  thus use fpc 

Sxbar = [sn][(N - n)/(N)]


         =  [5.9/64][(290 - 64)/(290)] ………(0.7375)( 0.883)


         = 0.6512


Z or t?
t or Z  ( s and large sample size)


CL = 1 -  = 1 - 0.10 = 0.90 = 90%


90% CI for  = xbar  [ta/2,df][ Sxbar]




= 44.4  [1.645][ 0.6512]




= 44.4  [1.071]




= $43,329 to $45,471

(1)  I am 90% confident that the unknown value of   is between $43,329 and $45,471.

(2)  If I repeatedly obtained samples of size 64, then 90% of the resulting CIs would contain  and 10% would not.
(3)  I am 90% confident that my estimate of  (xbar = $44,400) is within one maximum error ($1,071) of the actual value of .

(b)  Do the data indicate that the average income is less than 45.5 (thousand dollars)?  Use a 10% significance level.  (c)  Determine the p-value.


Ho:  45.5


Ha:   45.5


Z or t?
t or Z  ( s and large sample size)

Small-Sample One-Tailed (left) Tests on the Population Mean

Ho:  o
Ha:  o
Reject Ho if t* < - t,df
FTR(support) Ho if t*   - t,df


t* = (44.4 - 45.5)/ 0.6512= - 1.69


t,df = - t0.10, = - 1.282


t* < - t0.10,
 - 1.69 < - 1.282
Reject Ho

Since at  = 0.10 the sample xbar = $44,400 is statistically so far away from to the hypothesized parameter value of $45,500, one can not believe that Ho:  45.5 is true; thus, 

Reject Ho. (t* < - t 0.10,  i.e. – 1.69 < - 1.282).  There is statistically significant evidence that 
the average income is less than $45,500.
(c)  Determine the p-value.

Finding p-value using t:



(1)  go to t table



(2)  find df row in problem:  df = n -1 







      = 64 -1 = 63 








(use infinity) 



(3)  locate the value of t* on that row



t* = - 1.69 is between t0.025 and t0.05; thus, 



0.025 < p-value < 0.05 Inconclusive based on p-value alone



If  0.10, then p-value < Reject Ho


Since we could have used Z in this case:


p-value = P[Z < - 1.69] 



      = 0.50 - 0.4545 = 0.0455, Reject Ho since 




  p-value < 



0.0455 < 0.10

_______________________________________________________________

8.4  Marketing planning problems may require special computer programs that to help solve.  For 49 different situations involving various marketing planning problems, the amount of time spent by a manager interacting with a particular special computer program is given below in units of hours.

1.3 1.5 1.9 1.7 0.8 1.2 1.4 0.7 0.9 1.3 1.2 

1.6 0.8 0.7 1.1 1.4 0.8 1.1 1.4 1.2 1.2 1.8 

1.3 1.2 0.5 0.2 1.7 0.8 1.8 0.8 1.1 0.8 0.9

1.4 0.9 1.2 0.8 1.1 1.8 0.6 1.4 1.0 0.7 1.3

0.3 0.7 1.5 1.2 0.9

	Mean = 
	1.120408163
	 =AVERAGE(A2:A50)

	Std Dev =
	0.396851983
	 =STDEV(A2:A50)

	Count =
	49
	 =COUNT(A2:A50)

	SEMean =
	0.05669314
	 =D4/SQRT(D5)

	alpha =
	0.10
	 

	Max Error =
	0.093251882
	 =CONFIDENCE(D7,D4,D5)

	Table Z =
	1.281550794
	 =-NORMSINV(D7)

	 
	 
	 

	90% CI l = 
	1.027156281
	 =D3-D8

	90% CI u= 
	1.213660045
	 =D3+D8


(a)  At the 0.10 significance level, can one conclude from the computer printout that the data support the belief that the mean time spent by the manager with a special computer program is not equal to one hour and 30 minutes? 

	Ho:  = 1.5

	Ha:  is not equal to 1.5

	MU = 1.5 is not captured by the 90% CI, thus Reject Ho


(b)  If a significance level of 0.15 is used, can the question in part (a) be answered using the same computer printout?  Why?  Use Excel to find the confidence interval using Paste Function-Statistical-Confidence when alpha = 0.15.  The calculation will give you the Max. Error.  Use the Paste Function- Statistical- to calculate the mean.  Use another cell on the spreadsheet to subtract the Max. Error from the mean, and another cell to add the Max. Error to the mean.  These calculations give the lower and upper limits to the confidence interval.  You can download the data for this problem from the class web page under "Downloads"  then "Ch 8 HW 8.4."

	alpha =
	0.15
	 

	Table Z =
	1.036432877
	 =-NORMSINV(D18)

	Max Error =
	0.081611478
	 =CONFIDENCE(D18,D4,D5)

	 
	 
	 

	85% CI l = 
	1.038796685
	 =D3-D20

	85% CI u= 
	1.202019641
	 =D3+D20

	The 85 % CI is narrower than the 90% CI, thus 
	 
	 

	 = 1.5 is still not captured.
	 
	 


(c)  How does sample size indicate the use of the confidence interval with the normal distribution instead of the t distribution in part (a)?

The large sample size:  n = 49

(d)  Use Excel to do a two-tail hypothesis test that the population mean is equal to 45 minutes (0.75 hour).  Go to Paste Function- Statistical- Ztest.  This calculation gives the p-value for the two tail test.  Draw a conclusion about the null hypothesis based on the p-value alone.

	Ho:  = 0.75
	 
	 

	Ha:  is not equal to 0.75
	 
	 

	p-value =
	3.22732E-11
	 =ZTEST(A2:A50,0.75,D4)

	p-value < 0.01, thus Reject Ho
	 
	 


_______________________________________________________________

8.5  A college entrance examination is believed to take 5.5 hours to finish.  A random sample of 64 students taking the exam finished in an average of 5.21 hours with a sample standard deviation of 0.695 hours.  Use the p-value criteria to determine if there is sufficient evidence to support the hypothesis that the mean time to finish differs from 5.5 hours.


n = 64     


xbar = 5.21


s = 0.695

Sxbar = [sn] = [0.695 64] = 0.086875

Ho:  = 5.5


Ha:   5.5



Two-tail test indicated by Ha:  o

Z or t?
t or Z  ( s and large sample size)


Z* = (xbar - )/ Sxbar  = (5.21- 5.5)/ 0.08688= - 3.34

p/2 = 0.5 - 0.4996 = 0.0004


p value = 2(0.0004) = 0.0008
Rule of Thumb:  Since the p-value = 0.0008 < 0.01 one can Reject Ho based on the p-value alone.

  

but if  0.0008  (very unusual)

If p-value = 0.0008 and  = 0.0008, then p-value =  and Z*  falls on the line created by the table Z; therefore, FTR(support) Ho.

_______________________________________________________________

8.6  Given the following statistics from a normally distributed population, is there sufficient evidence to support the claim that the mean of the population differs from 244.9?


n = 25     Xbar = 242.5    s = 4.1
Use the p-value to draw your conclusion.

     Ho:  = 244.9     

     Ha:  244.9     

Z or t? 
t


t* = [xbar - o]/[s/n]


   = [242.5 - 244.9]/[4.1/25]


   = -2.4/[4.1/5]


   = -2.4/0.82


   = -2.93

Look up in t table on df = n - 1 = 25 - 1 = 24 row to find t*


2.93 would be to the right of the last column, thus p/2-value  < 0.005


Since the p-value = < 0.00? < 0.01 one can Reject Ho based on the p-


value alone.
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