Problem 6.25

F-Statistics and p-values are given in the output




F-Statistic

p-value 
Mean

SSE

vanadium


19.17

<.0001

6.180357
187.5752427
iron



20.01

<.0001

27.04643
4221.158113
beryllium


5.88

<.0001

0.341429
4.43566535
SathydroCarb


22.67

<.0001

5.299107
57.0404334

AromhydroCarb

16.41

<.0001

6.433571
338.0228861

Differences over time periods may be due to each variable.  Using no transformations, one-way MANOVA resulted in p-value < 0.0001.  Null hypothesis is rejected.  From SAS output, the p-value of all five variables are smaller than 0.0001, which implies these variables are responsible for any difference in the zones.  
	MANOVA Test Criteria and F Approximations for
the Hypothesis of No Overall Zones Effect
H = Type III SSCP Matrix for Zones
E = Error SSCP Matrix

S=2 M=1 N=23.5

	Statistic
	Value
	F Value
	Num DF
	Den DF
	Pr > F

	Wilks' Lambda
	0.11591099
	18.98
	10
	98
	<.0001

	
	
	
	
	
	


95% simultaneous confidence intervals (values in SAS)

m = (pg(g-1))/2 = 115
t(df=87, 0.05/30) = 3.074
The intervals that do not include zero are listed below.


OUTPUT



	The SAS System


The GLM Procedure

	Class Level Information

	Class
	Levels
	Values

	Zones
	3
	SubMuli Upper Wilhelm


	Number of Observations Read
	56

	Number of Observations Used
	56




	The SAS System


The GLM Procedure

 

Dependent Variable: vanadium vanadium

	Source
	DF
	Sum of Squares
	Mean Square
	F Value
	Pr > F

	Model
	2
	135.6731502
	67.8365751
	19.17
	<.0001

	Error
	53
	187.5752427
	3.5391555
	 
	 

	Corrected Total
	55
	323.2483929
	 
	 
	 




	The SAS System


The GLM Procedure

Dependent Variable: iron iron

	Source
	DF
	Sum of Squares
	Mean Square
	F Value
	Pr > F

	Model
	2
	3186.681172
	1593.340586
	20.01
	<.0001

	Error
	53
	4221.158113
	79.644493
	 
	 

	Corrected Total
	55
	7407.839286
	 
	 
	 




	The SAS System


The GLM Procedure

 

Dependent Variable: beryllium beryllium

	Source
	DF
	Sum of Squares
	Mean Square
	F Value
	Pr > F

	Model
	2
	0.98442037
	0.49221018
	5.88
	0.0049

	Error
	53
	4.43566535
	0.08369180
	 
	 

	Corrected Total
	55
	5.42008571
	 
	 
	 




	The SAS System


The GLM Procedure

Dependent Variable: SathydroCarb Saturated hydrocarbons

	Source
	DF
	Sum of Squares
	Mean Square
	F Value
	Pr > F

	Model
	2
	48.8034220
	24.4017110
	22.67
	<.0001

	Error
	53
	57.0404334
	1.0762346
	 
	 

	Corrected Total
	55
	105.8438554
	 
	 
	 




	The SAS System


The GLM Procedure

 

Dependent Variable: AromhydroCarb Aromatic hydrocabons

	Source
	DF
	Sum of Squares
	Mean Square
	F Value
	Pr > F

	Model
	2
	209.2941996
	104.6470998
	16.41
	<.0001

	Error
	53
	338.0228861
	6.3777903
	 
	 

	Corrected Total
	55
	547.3170857
	 
	 
	 




	MANOVA Test Criteria and F Approximations for
the Hypothesis of No Overall Zones Effect
H = Type III SSCP Matrix for Zones
E = Error SSCP Matrix

S=2 M=1 N=23.5

	Statistic
	Value
	F Value
	Num DF
	Den DF
	Pr > F

	Wilks' Lambda
	0.11591099
	18.98
	10
	98
	<.0001

	Pillai's Trace
	1.20665556
	15.21
	10
	100
	<.0001

	Hotelling-Lawley Trace
	4.84442811
	23.43
	10
	70.804
	<.0001

	Roy's Greatest Root
	4.17841435
	41.78
	5
	50
	<.0001

	NOTE: F Statistic for Roy's Greatest Root is an upper bound.

	NOTE: F Statistic for Wilks' Lambda is exact.




	The SAS System


The GLM Procedure

Least Squares Means

Adjustment for Multiple Comparisons: Tukey-Kramer

	Zones
	vanadium LSMEAN
	LSMEAN Number

	SubMuli
	4.44545455
	1

	Upper
	7.22631579
	2

	Wilhelm
	3.22857143
	3

	Least Squares Means for Effect Zones

	i
	j
	Difference Between
Means
	Simultaneous 95% Confidence Limits
for LSMean(i)-LSMean(j)

	1
	2
	-2.780861
	-4.373321
	-1.188402

	1
	3
	1.216883
	-1.031910
	3.465676

	2
	3
	3.997744
	2.084705
	5.910784

	Zones
	iron LSMEAN
	LSMEAN Number

	SubMuli
	33.0909091
	1

	Upper
	22.2526316
	2

	Wilhelm
	43.5714286
	3


	Least Squares Means for Effect Zones

	i
	j
	Difference Between
Means
	Simultaneous 95% Confidence Limits
for LSMean(i)-LSMean(j)

	1
	2
	10.838278
	3.283938
	18.392617

	1
	3
	-10.480519
	-21.148384
	0.187345

	2
	3
	-21.318797
	-30.393910
	-12.243684


	Zones
	beryllium LSMEAN
	LSMEAN Number

	SubMuli
	0.17090909
	1

	Upper
	0.43210526
	2

	Wilhelm
	0.11714286
	3


	Least Squares Means for Effect Zones

	i
	j
	Difference Between
Means
	Simultaneous 95% Confidence Limits
for LSMean(i)-LSMean(j)

	1
	2
	-0.254154
	-0.474152
	-0.034157

	1
	3
	0.040663
	-0.270007
	0.351332

	2
	3
	0.294817
	0.030532
	0.559102


	Zones
	SathydroCarb LSMEAN
	LSMEAN Number

	SubMuli
	6.56090909
	1

	Upper
	4.65815789
	2

	Wilhelm
	6.79571429
	3


	Least Squares Means for Effect Zones

	i
	j
	Difference Between
Means
	Simultaneous 95% Confidence Limits
for LSMean(i)-LSMean(j)

	1
	2
	0.346943
	0.185685
	0.508200

	1
	3
	-0.043061
	-0.270781
	0.184659

	2
	3
	-0.390004
	-0.583724
	-0.196283


	Zones
	AromhydroCarb LSMEAN
	LSMEAN Number

	SubMuli
	5.4836364
	1

	Upper
	5.7678947
	2

	Wilhelm
	11.5400000
	3


	Least Squares Means for Effect Zones

	i
	j
	Difference Between
Means
	Simultaneous 95% Confidence Limits
for LSMean(i)-LSMean(j)

	1
	2
	-0.284258
	-2.421993
	1.853476

	1
	3
	-6.056364
	-9.075166
	-3.037561

	2
	3
	-5.772105
	-8.340190
	-3.204021




CODE
Options PS=55 LS=78 PageNo=1;

/*

 * The ODS HTML generates SAS Output in HTML

 * format that makes tables that drop into

 * word processors pretty easily. You may need

 * to change the file destination, or you can

 * delete the statement entirely if you like.

 */
ODS HTML File="C:\Documents and Settings\Jaime\Desktop\crudeoil.doc" Style=Minimal;

Data Crudeoilsample;

infile "E:\FSU-FALL07-School\Fall07-school\sta5707\test2\Hwchap6-8\T11-7.dat";

input vanadium iron beryllium SathydroCarb AromhydroCarb Zones$;

 beryllium1=sqrt(beryllium);

 SathydroCarb1=log(SathydroCarb);

 Label vanadium="vanadium"
       iron ="iron"

   beryllium ="beryllium"

   SathydroCarb ="Saturated hydrocarbons"

   AromhydroCarb = "Aromatic hydrocabons"

   Zones="Zones of sandstone";

Proc Print Data=Crudeoilsample Label;

 Id crudeoil;

Run;

/*

 * MANOVA analysis

 * Use the ORDER=INTERNAL option so that contrast

 * coefficients correspond correctly with the Time Periods.

 */
Proc GLM Data=Crudeoilsample;

 Class Zones;

 Model vanadium iron beryllium1 SathydroCarb1 AromhydroCarb = Zones;

 MANOVA H=Zones;

 LSMeans Zones / PDiff Adjust=Tukey Alpha=0.0125; /* 0.05/4 */
 Output Out=Diagnostics R=R1-R4; /* output the residuals */
means Zones;

LSMeans Zones / PDiff CL Adj=Bon Alpha=0.05;

Run;

Quit;

/*

 * Invoke SAS/Insight for Interactive Data Analysis

 * to examine residuals for normality and outliers.

 */
Proc univariate Data=Diagnostics plot normal;

var R1-R4;

Run;

ODS HTML Close;

