Stat 11
April 1, 2006

Homework #8 --- SOLUTIONS
There wasn’t a handout for homework 8.  It consisted of these problems from the text, with some minor extra instructions:

7-53 (no essays and no 1-sided test; just do the 2-sided test), 

7-122 (all), 

8-11, 

8-13, 

8-23, 

8-5(a), 

8-6(a), 

8-35 (the last three are one project; use the SE's from #5 and #6 for #35),

8-36 (with a pooled-p test for the difference of proportions.

7.53 – 


n


165

212
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SE = s/sqrt(n)
0.0895
0.0797


Now the SE for the difference is
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So the test statistic is
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We might compare that to t*(/2, 164  but for any reasonable value of (, t will be much larger than t*.  (Well, really much smaller than –t*, but for a two-sided test the sign of the test statistic doesn’t matter.)

So, we conclude that the result is significant; the groups really are different.
7.122 – 


(a)  “se” must stand for standard error; we would have called it SE.



Since SE = s / sqrt(n), we can solve for s:



Drivers:




Calories:
44 = SE = s/sqrt(98), so





s = 44 times sqrt(98) = 435.6.



Similarly for the other groups.


(b)  To test the calorie difference, we need SEdiff = sqrt(SE12+SE22)



= sqrt( 442+482) = 65.11.



The test statistic is (
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)/SEdiff = 25/65.11 = 0.38, 



which is NOT significant.

Do NOT reject H0; as far as we can tell, the two groups’ means 

for calories may be the same.

Note that if you were using the book’s version of the SE

formula, you would have needed all those s values.  But you 

would have gotten exactly the same value for the SE.

(c)  For alcohol:  SEdiff = sqrt(0.062 + 0.112) = 0.1253;


the test statistic is (0.15 / 0.1253) = 1.20,



which is still not significant even at a 10% level.  


This is a t statistic with df = well, might as well use 82 ---




but that means that it’s so close to a z statistic that




you could use Table A to get a p-value.  It’s about 0.115




for one tail, or for a two-sided test, about 0.230.



That’s not significant.  You can’t tell whether these means




are different.

(d)  The 95% confidence interval for daily alcohol consumption for conductors is 



0.39 plus or minus t* times 0.11,


and if we use 1.96 for t*, we get  [ 0.17, 0.61 ].

(e)  The 99% confidence interval for the DIFFERENCE in alcohol consumption between drivers and conductors (in the direction conductors minus drivers) is



sample difference  +-  (t*0.005, 82) times SEdiff 



= (0.39 – 0.24 ) +- 2.64 times 0.1253



[ - 0.18, + 0.48 ].

8.11 – 


n = 1280,  k = 448,  so  
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p

= 448/1280 = 0.350   ( That’s  35% ).


Also, the SE of 
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 is 
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(We’re using 
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p

for p here, there being no particular reason to use anything else.)


So the 95% confidence interval is
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p    z*  (SE),     or

0.35   (1.96)(0.0133)    or

[ 0.324,  0.376 ].
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8.13 – 


A 99% interval would be larger than a 95% interval.

In this case, the 99% interval would use z*0.005 = 2.576  (instead of z*=1.96)   so the interval 
would be



[ 0.316,  0.384 ].
8.23 – 

(a)  The hypotheses are



H0 : p = 0.50,  HA : p ( 0.50.
The relevant test statistic is
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This isn’t significant by any reasonable standard.  So, Kerrich’s coin may well have been a fair coin.


We use p0 in the denominator because it’s consistent with H0.

(b)  The 95% confidence interval uses


z* = 1.96,



SE = 0.0050 … or is it?  That’s what we used for the hypothesis




test, but that was with p0 for p.  For confidence 




intervals, it’s usual to use 
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 for p.  That gives
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The confidence interval is
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[ 0.497, 0.516 ].



The author wants you to draw this conclusion:  For every p0 



that is inside that confidence interval, you would NOT reject



the null hypothesis H0: p = p0; and for every p0 outside the



interval, you WOULD reject H0.



That’s true, as a very close approximation.  But if we were being



really fussy, we would want to use a different p0 in the formula



for H0 for every hypothesis test.  Since we used just the single



value 
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p

= 0.5067 for the confidence interval, the hypothesis



tests wouldn’t quite match the confidence interval.  This is an



annoying technicality.
8.05(a) – 


For the men:  
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p

= 3547 / 5594 = 0.634,



so SE = sqrt(0.634 times 0.366)/sqrt(5594) = 0.00644



and the MOE for a 95% interval is  (1.96)(0.00644) = 0.0126.

8.06(a) – 


For the women:  
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p

= 1447 / 3469 = 0.417,



so SE = sqrt(0.417 times 0.583)/sqrt(3469) = 0.00837


and the MOE for a 95% interval is  (1.96)(0.00837) = 0.0164.



That makes the confidence interval  [ 0.401,  0.433 ].

8.35 –


Now we test the difference.


H0: p2 = p1

HA: p2 ( p1

Observed difference:    
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.  (Let’s call it +0.217,



in the direction men minus women.)

Since you have the SE’s for the two groups already, your first instinct


might be to combine them to get the SE for the difference:



SE for difference:  
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=  0.0106.


In fact, that’s the right SEdiff to use when you construct the confidence interval for the difference.  The confidence interval is



( 0.217 )  plus-or-minus  (1.96) (0.0106)


or  [  0.196,  0.238 ].

But for the hypothesis test, it’s better to use the pooled proportion
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in both groups’ separate SE’s.


We get for the men:   



SE = sqrt(0.551 times 0.449)/sqrt(3594) = 0.00665


and for the women:



SE = sqrt(0.551 times 0.449)/sqrt(3469) = 0.00844

and now
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=  0.010749.


The test statistic is then t = 0.217 / 0.010749 = about 20.2.


Well, I guess that’s pretty significant.  (The p-value is less than 0.001.  In fact, the p-value is less than 0.0000000001.)  The two proportions are definitely different.


It turned out not to be important in this problem whether we used the pooled proportion or the separate proportions for the hypothesis test.  In some problems, it might matter a little bit.

8.36 - 


Maybe to be added later.
(end) 
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