Project #1 Answer Key:

This project is worth 10 points.

1. What are the two populations of interest?    Is the data from a simple random sample from each of these populations?  

(1 pt) One population is the female first year students at a selective private college, and the other population is the male first year students at the same selective private college.  The book states that the samples of n1=18 scores from the population of women and n2=20 scores from the population of men are simple random samples.

2. What parameters about these populations are we interested in?    State the hypotheses which we will test.

(1 pt) The parameters  that we are interested are the mean SSHA score for the women, (women , and the mean SSHA score for the women, (men .  The hypotheses we wish to test are


H0: μwomen = μmen
      
Ha: μwomen > μmen
3. Enter the Women and Men data into two columns of the worksheet (label appropriately).  

4. To answer 7.84 (a), examine the two histograms for the Women and Men data sets by clicking Graph > Histogram.    Explain why your answer is correct. 

(1 pt) Since there are n1=18 scores from the population of women and n2=20 scores from the population of men at the college, then we have a total sample size n1+ n2=38 which is larger than 15.    According to your textbook  (p. 533), since there are no outliers (see the histograms), the use of a t-procedure to test hypotheses about the mean SSHA score of women μwomen and the mean SSHA score of men μmen is appropriate.   
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5. In order to test the hypotheses with a two sample t-test, do you need to assume that the data are normally distributed?    Why or why not?

(1/2 pt) Since we have a sample of  n1=18 women and n2=20 men, then n1+ n2=38 is larger than 15, and so we do not need to assume normality (see p. 533 of your textbook).   HOWEVER, if we had smaller sample sizes, then we would have to assume normality!

6. Do you need to transform the data?    Why or why not?

(1/2 pt) Since we have large sample sizes, and the histograms do not show any large outliers, then a transform is not necessary.

7. State the Central Limit Theorem.    What does the Central Limit Theorem have to do with this problem?

(1 pt) If x1, …, xn is a large SRS (i.e. n is large), then 
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  For the SSHA test data, we have large simple random samples, and so the Central Limit Theorem shows that the sample mean for the men’s scores is normally distributed, and the sample mean for the women’s scores is normally distributed.   This does NOT mean that the men’s scores and the women’s scores themselves are normally distributed!

8. To answer 7.84(b), first determine whether you will use a pooled or an unpooled two sample t-test.   Explain why your answer is correct.

(1 pt) We will use an unpooled two sample t-test since the standard deviations of the women’s scores is 26.4 and the standard deviation of the men’s scores is 32.9, and this suggests that (women is not equal to  (men.

9. Click Stat > Basic Statistics > 2-Sample t., and check “Assume equal variances” only if you want to use a pooled two sample t-test.   Click “Options” to specify the correct direction for the alternative hypothesis and 95% confidence level.   Include hypotheses, test statistic, the distribution of the test statistic, p-value, decision (0.05 significance level) and conclusion in terms of this problem in your write-up.

(2 pts) To test, 

      H0: μwomen = μmen
      Ha: μwomen > μmen
MINITAB yields a test statistic t=2.06, distributed as t(35), giving a p-value=0.024, which is less than a significance level of 0.05.    So, we reject H0.    Thus, there is enough evidence to suggest that the mean women’s SSHA score is greater than the mean men’s SSHA score.

Here is the MINITAB output:

Two-Sample T-Test and CI: Women, Men

Two-sample T for Women vs Men

        N      Mean     StDev   SE Mean

Women  18     141.1      26.4       6.2

Men    20     121.3      32.9       7.3

Difference = mu Women - mu Men

Estimate for difference:  19.8056

95% lower bound for difference: 3.5304

T-Test of difference = 0 (vs >): T-Value = 2.06  P-Value = 0.024  DF = 35
10. To answer 7.84(c), click Stat > Basic Statistics > 2-Sample t, then click Options, select the “not equal to” alternative and 90% confidence level.    Include an interpretation of the 90% C.I. in terms of this problem in your write-up.

(1 pt) MINITAB output shows that a 90% confidence interval for the difference in means is (3.53,36.08).    Thus, we are 90% confident that the mean women’s SSHA score is 3.5-36 points larger than the men’s mean SSHA score.

The MINITAB output is:

Two-Sample T-Test and CI: Women, Men

Two-sample T for Women vs Men

        N      Mean     StDev   SE Mean

Women  18     141.1      26.4       6.2

Men    20     121.3      32.9       7.3

Difference = mu Women - mu Men

Estimate for difference:  19.8056

90% CI for difference: (3.5304, 36.0807)

T-Test of difference = 0 (vs not =): T-Value = 2.06  P-Value = 0.050  DF = 35
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;; (Microsoft Win32 Intel x86)  HOOPS 5.00-34 I.M. 3.00-34
(Selectability "windows=off,geometry=on")
(Visibility "on")
(Color_By_Index "Geometry,Face Contrast" 1)
(Color_By_Index "Window" 0)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "no backing storeno borderno control areadisable input,no do
;; uble-bufferingno double bufferingno force black-and-whiteno force black and 
;; whiteno gamma correctionno special eventssubscreen=(-0.999875,0.322627,-0.99
;; 9833,0.176835),no subscreen creatingno subscreen movingno subscreen resizing
;; no subscreen stretchingno update interrupts,use window id=2108")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "mtb aspect ratio=0.667917,graphicsversion=6,worksheettitle=\"Wor
ksheet 1\",optiplot=0,builtin=0,statguideid=0,toplayer=0,angle=0,arrowdir=0,arr
owstyle=0,polygon=0,isdata=0,textfollowpath=1,ldfill=0,solidfill=0,3d=0,usebitm
ap=0,canbrush=0,brushrows=0,columnlengthx=11,columnlengthy=11,columnlengthz=0,l
ight scaling=0.00000,sessionline=-1")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face" 0)
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face" 0)
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.59997 -0.59997 0) (0.59997 -0.59997 0) (0.59997 
		 0.59997 0) (-0.59997 0.59997 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "bar1" ())
	      (Segment "bar2" ())))))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.03365 sru")
		    (Segment "" (
		      (Text 0.527246 -0.669966 0 "200")))
		    (Segment "" (
		      (Text 0.421797 -0.669966 0 "190")))
		    (Segment "" (
		      (Text 0.316348 -0.669966 0 "180")))
		    (Segment "" (
		      (Text 0.210899 -0.669966 0 "170")))
		    (Segment "" (
		      (Text 0.105449 -0.669966 0 "160")))
		    (Segment "" (
		      (Text 0 -0.669966 0 "150")))
		    (Segment "" (
		      (Text -0.105449 -0.669966 0 "140")))
		    (Segment "" (
		      (Text -0.210899 -0.669966 0 "130")))
		    (Segment "" (
		      (Text -0.316348 -0.669966 0 "120")))
		    (Segment "" (
		      (Text -0.421797 -0.669966 0 "110")))
		    (Segment "" (
		      (Text -0.527246 -0.669966 0 "100")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((0.527246 -0.59997 0) (0.527246 -0.639968 0)
			  ))))
		      (Segment "" (
			(Polyline ((0.421797 -0.59997 0) (0.421797 -0.639968 0)
			  ))))
		      (Segment "" (
			(Polyline ((0.316348 -0.59997 0) (0.316348 -0.639968 0)
			  ))))
		      (Segment "" (
			(Polyline ((0.210899 -0.59997 0) (0.210899 -0.639968 0)
			  ))))
		      (Segment "" (
			(Polyline ((0.105449 -0.59997 0) (0.105449 -0.639968 0)
			  ))))
		      (Segment "" (
			(Polyline ((0 -0.59997 0) (0 -0.639968 0)))))
		      (Segment "" (
			(Polyline ((-0.105449 -0.59997 0) (-0.105449 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.210899 -0.59997 0) (-0.210899 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.316348 -0.59997 0) (-0.316348 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.421797 -0.59997 0) (-0.421797 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.527246 -0.59997 0) (-0.527246 -0.639968 
			   0)))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03365 sru")
		    (Segment "" (
		      (Text -0.669966 0.547142 0 "4")))
		    (Segment "" (
		      (Text -0.669966 0.273571 0 "3")))
		    (Segment "" (
		      (Text -0.669966 0 0 "2")))
		    (Segment "" (
		      (Text -0.669966 -0.273571 0 "1")))
		    (Segment "" (
		      (Text -0.669966 -0.547142 0 "0")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.59997 0.547142 0) (-0.639968 0.547142 0)
			  ))))
		      (Segment "" (
			(Polyline ((-0.59997 0.273571 0) (-0.639968 0.273571 0)
			  ))))
		      (Segment "" (
			(Polyline ((-0.59997 0 0) (-0.639968 0 0)))))
		      (Segment "" (
			(Polyline ((-0.59997 -0.273571 0) (-0.639968 -0.273571 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 -0.547142 0) (-0.639968 -0.547142 
			   0)))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.04206 sru")
		    (Segment "" (
		      (Text 0 -0.75833 0 "Women")))
		    (Segment "" (
		      (Polyline ((-0.579971 -0.59997 0) (0.579971 -0.59997 0)))
		      ))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.04206 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=9")
		      (Polygon ((-0.797503 -0.200622 0) (-0.797503 0.186063 0) 
			(-0.709183 0.186063 0) (-0.709183 -0.200622 0)))
		      (Renumber (Text -0.731263 -0.200622 0 "Frequency") 1 "L")
		      
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Frequency") 1 "L")))))
		    (Segment "" (
		      (Polyline ((-0.59997 -0.579971 0) (-0.59997 0.579971 0)))
		      ))))))))))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.58 0.58 -0.58 0.58)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "bar1" (
		(Visibility "faces=off")
		(Color_By_Index "Face" 0)
		(User_Options "ldfill=1")
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.818141 -0.943349 0) (0.99995 -0.943349 0) 
		       (0.99995 -0.471675 0) (0.818141 -0.471675 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.636332 -0.943349 0) (0.818141 -0.943349 0) 
		       (0.818141 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.454523 -0.943349 0) (0.636332 -0.943349 0) 
		       (0.636332 -0.471675 0) (0.454523 -0.471675 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.272714 -0.943349 0) (0.454523 -0.943349 0) 
		       (0.454523 -2.22033e-16 0) (0.272714 -2.22033e-16 0))))))
		 )
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.0909045 -0.943349 0) (0.272714 -0.943349 0) 
		       (0.272714 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.0909045 -0.943349 0) (0.0909045 -0.943349 0) 
		      (0.0909045 0.943349 0) (-0.0909045 0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.272714 -0.943349 0) (-0.0909045 -0.943349 0) 
		      (-0.0909045 0.471675 0) (-0.272714 0.471675 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.454523 -0.943349 0) (-0.272714 -0.943349 0) (
		       -0.272714 0.471675 0) (-0.454523 0.471675 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.636332 -0.943349 0) (-0.454523 -0.943349 0) (
		       -0.454523 -0.471675 0) (-0.636332 -0.471675 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.818141 -0.943349 0) (-0.636332 -0.943349 0) (
		       -0.636332 -0.471675 0) (-0.818141 -0.471675 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.99995 -0.943349 0) (-0.818141 -0.943349 0) 
		       (-0.818141 -2.22033e-16 0) (-0.99995 -2.22033e-16 0)))))
		  ))))
	      (Segment "bar2" (
		(Visibility "faces=off")
		(Color_By_Index "Face" 0)
		(User_Options "ldfill=1")
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.818141 -0.943349 0) (0.99995 -0.943349 0) 
		       (0.99995 -0.471675 0) (0.818141 -0.471675 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.636332 -0.943349 0) (0.818141 -0.943349 0) 
		       (0.818141 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.454523 -0.943349 0) (0.636332 -0.943349 0) 
		       (0.636332 -0.471675 0) (0.454523 -0.471675 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.272714 -0.943349 0) (0.454523 -0.943349 0) 
		       (0.454523 -2.22033e-16 0) (0.272714 -2.22033e-16 0))))))
		 )
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.0909045 -0.943349 0) (0.272714 -0.943349 0) 
		       (0.272714 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.0909045 -0.943349 0) (0.0909045 -0.943349 0) 
		      (0.0909045 0.943349 0) (-0.0909045 0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.272714 -0.943349 0) (-0.0909045 -0.943349 0) 
		      (-0.0909045 0.471675 0) (-0.272714 0.471675 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.454523 -0.943349 0) (-0.272714 -0.943349 0) (
		       -0.272714 0.471675 0) (-0.454523 0.471675 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.636332 -0.943349 0) (-0.454523 -0.943349 0) (
		       -0.454523 -0.471675 0) (-0.636332 -0.471675 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.818141 -0.943349 0) (-0.636332 -0.943349 0) (
		       -0.636332 -0.471675 0) (-0.818141 -0.471675 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.99995 -0.943349 0) (-0.818141 -0.943349 0) 
		       (-0.818141 -2.22033e-16 0) (-0.99995 -2.22033e-16 0)))))
		  ))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
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