


	
		×
		

	






    
        
            
                
                    
                        
                    
                

                
                    
                        
                    
                

                
                    
                        
                            
							
                        

                    

                

                
                    	
                            Log in
                        
	
                            Upload File
                        


                

            


            
                
                    	
                            Most Popular
                        
	
                            Art & Photos
                        
	
                            Automotive
                        
	
                            Business
                        
	
                            Career
                        
	
                            Design
                        
	
                            Education
                        
	
                            Hi-Tech
                        


                    + Browse for More
                

            

        

    



    
        
            
                
                

                
                	Home
	Documents

	STATISTICAL DATA ANALYSIS IN EXCEL -...



                




    
        
            
                
                    
                        

                        
                        
                    

                    
                        
						1

22
                        
                    

                    
                        
                        100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                        
                    

					
                

            

            
                
                    
                    
                    
                

                
                    

                    

                    
                        
                         Match case
                         Limit results 1 per page
                        

                        
                        

                    

                

            

            
									
    
        
        

        

        

        
        
            Statistical data analysis in Excel. 4. ANOVA STATISTICAL DATA ANALYSIS IN EXCEL 14-01-2013 dr. Petr Nazarov [email protected] Lecture 4 Analysis of Variance (ANOVA) Microarray Center 
        

        
    






				            

        

    









                
                    STATISTICAL DATA ANALYSIS IN EXCEL - SABLab.netedu.sablab.net/sdae2013/handouts/SDAE2013_L4-ANOVA.pdf · Statistical data analysis in Excel. 4. ANOVA 15 INTRODUCTION TO ANOVA Example


                    
                                                Download PDF
                        
                        Report
                    

                    
                        	
								Upload

									others
								

							
	
                                View

                                    11
                                

                            
	
                                Download

                                    0
                                

                            


                    

                    
                    
                        
                        
                            
                                    
Facebook

                        

                        
                        
                            
                                    
Twitter

                        

                        
                        
                            
                                    
E-Mail

                        

                        
                        
                            
                                    
LinkedIn

                        

                        
                        
                            
                            
Pinterest

                        

                    


                    
                

                

                    
                    Embed Size (px)
                        344 x 292
429 x 357
514 x 422
599 x 487


                    

                    

                    
                                        Citation preview

                    Page 1
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 ANALYSIS IN EXCEL
 14-01-2013
 dr. Petr Nazarov
 [email protected]
 Lecture 4
 Analysis of Variance (ANOVA)
 Microarray Center
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Statistical data analysis in Excel. 4. ANOVA 2
 LECTURE 8
 Part II
 Part I
 Inference about Population Variance
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Statistical data analysis in Excel. 4. ANOVA 3
 INTERVAL ESTIMATION FOR VARIANCE
 Variance Sampling Distribution
 Sampling distribution of ( n-1)s2/σσσσ2
 Whenever a simple random sample of size n is selected from a normal population, the sampling distribution of (n-1)s2/σσσσ2 has achi-square distribution (χχχχ2) with n-1 degrees of freedom.
 VarianceA measure of variability based on the squared deviations of the data values about the mean.
 ( )N
 xi∑ −=
 2
 2µ
 σ( )
 N
 xi∑ −=
 2
 2µ
 σ
 ( )1
 2
 2
 −−
 = ∑n
 mxs
 i( )1
 2
 2
 −−
 = ∑n
 mxs
 isample
 population
 The interval estimation for variance is build using the following measure:
 ( )2
 2
 1σs
 n −( )2
 2
 1σs
 n −
 ( ) 212
 2
 1 −==− ndf
 sn χ
 σ( ) 2
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 1 −==− ndf
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Statistical data analysis in Excel. 4. ANOVA 4
 INTERVAL ESTIMATION FOR VARIANCE
 χχχχ2 Distribution
 χχχχ2 distribution works only for sampling from normal population
 normalxwherex i
 k
 iikdf −=∑
 ==
 1
 22χ normalxwherex i
 k
 iikdf −=∑
 ==
 1
 22χ
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Statistical data analysis in Excel. 4. ANOVA 5
 INTERVAL ESTIMATION FOR VARIANCE
 χχχχ2 Probabilities in Table and Excel
 In Excel 2010 use functions:
 = CHISQ.DIST(χχχχ2, n-1)
 = CHISQ.INV(αααα, n-1)
 In Excel ≤2007 use functions:
 = CHIDIST(χχχχ2, n-1)
 = CHIINV(αααα, n-1)
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 INTERVAL ESTIMATION FOR VARIANCE
 χχχχ2 Distribution for Interval Estimation
 ( )2
 22 1
 σχ s
 n −= ( )2
 22 1
 σχ s
 n −=
 χ2 distribution for d.f. = 19
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 INTERVAL ESTIMATION FOR VARIANCE
 Interval Estimation
 ( ) 2
 22
 22
 211 αα χ
 σχ ≤−≤
 −
 sn( ) 2
 22
 22
 211 αα χ
 σχ ≤−≤
 −
 sn
 2
 21
 22
 2
 2
 2 )1()1(
 αα χσ
 χ−
 −≤≤− snsn2
 21
 22
 2
 2
 2 )1()1(
 αα χσ
 χ−
 −≤≤− snsn
 Suppose sample of n = 36 coffee cans is selected and m = 2.92 and s = 0.18 lbm isobserved. Provide 95% confidence interval for the standard deviation
 20.569
 18.0)136(
 53.203
 18.0)136( 22
 2 −≤≤− σ
 0.2350.146 ≤≤ σ0.05510.0213 2 ≤≤ σ
 = CHISQ.INV(αααα/2, n-1)(1-αααα/2, n-1)
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Statistical data analysis in Excel. 4. ANOVA 8
 INTERVAL ESTIMATION FOR VARIANCE
 Hypotheses about Population Variance
 H0: σ2 ≤ const
 Ha: σ2 > const
 H0: σ2 ≥ const
 Ha: σ2 < const
 H0: σ2 = const
 Ha: σ2 ≠ const
 Lower Tail Test Upper Tail Test Two-Tailed Test
 Hypotheses 20
 20 : σσ ≥H
 20
 2: σσ <aH
 20
 20 : σσ ≤H
 20
 2: σσ >aH
 20
 20 : σσ =H
 20
 2: σσ ≠aH
 Test Statistic 20
 22 )1(
 σχ sn −=
 20
 22 )1(
 σχ sn −=
 20
 22 )1(
 σχ sn −=
 Rejection Rule:
 p-Value Approach
 Reject H0 if
 p-value ≤ α
 Reject H0 if
 p-value ≤ α
 Reject H0 if
 p-value ≤ α
 Rejection Rule:
 Critical Value Approach
 Reject H0 if 2
 )1(2
 αχχ −≤
 Reject H0 if 22αχχ ≥
 Reject H0 if 2
 )21(2
 αχχ −≤ or if 22
 2αχχ ≥
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Statistical data analysis in Excel. 4. ANOVA 9
 VARIANCES OF TWO POPULATIONS
 Sampling Distribution
 In many statistical applications we need a comparison between variances of twopopulations. In fact well-known ANOVA-method is base on this comparison.
 The statistics is build for the following measure:22
 21
 s
 sF =
 22
 21
 s
 sF =
 Sampling distribution of s12/s2
 2 when σσσσ12= σσσσ2
 2
 Whenever a independent simple random samples of size n1 and n2 are selected from two normal populations with equal variances, the sampling of s1
 2/s22 has F-distribution with
 n1-1 degree of freedom for numerator and n2-1 for denominator.
 F-distribution for 20 d.f. in numerator and 20 d.f. in denominator
 In Excel use functions:
 = F.TEST(data1,data2)
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 VARIANCES OF TWO POPULATIONS
 Hypotheses about Variances of Two Populations
 H0: σ12 ≤ σ2
 2
 Ha: σ12 > σ2
 2
 H0: σ12 = σ2
 2
 Ha: σ12 ≠ σ2
 2
 Upper Tail Test Two-Tailed Test
 Hypotheses 22
 210 : σσ ≤H
 22
 21: σσ >aH
 22
 210 : σσ =H
 22
 21: σσ ≠aH
 Note: Population 1 has the lager sample variance
 Test Statistic 22
 21
 s
 sF =
 22
 21
 s
 sF =
 Rejection Rule:
 p-Value Approach
 Reject H0 if
 p-value ≤ α
 Reject H0 if
 p-value ≤ α
 Rejection Rule:
 Critical Value Approach
 Reject H0 if αFF ≥ Reject H0 if αFF ≥
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Statistical data analysis in Excel. 4. ANOVA 11
 VARIANCES OF TWO POPULATIONS
 Example
 schoolbus.xls
 # Milbank Gulf Park1 35.9 21.62 29.9 20.53 31.2 23.34 16.2 18.85 19.0 17.26 15.9 7.77 18.8 18.68 22.2 18.79 19.9 20.4
 10 16.4 22.411 5.0 23.112 25.4 19.813 14.7 26.014 22.7 17.115 18.0 27.916 28.1 20.817 12.118 21.419 13.420 22.921 21.022 10.123 23.024 19.425 15.226 28.2
 # Milbank Gulf Park1 35.9 21.62 29.9 20.53 31.2 23.34 16.2 18.85 19.0 17.26 15.9 7.77 18.8 18.68 22.2 18.79 19.9 20.4
 10 16.4 22.411 5.0 23.112 25.4 19.813 14.7 26.014 22.7 17.115 18.0 27.916 28.1 20.817 12.118 21.419 13.420 22.921 21.022 10.123 23.024 19.425 15.226 28.2
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Statistical data analysis in Excel. 4. ANOVA 12
 VARIANCES OF TWO POPULATIONS
 Example
 schoolbus.xls
 # Milbank Gulf Park1 35.9 21.62 29.9 20.53 31.2 23.34 16.2 18.85 19.0 17.26 15.9 7.77 18.8 18.68 22.2 18.79 19.9 20.4
 10 16.4 22.411 5.0 23.112 25.4 19.813 14.7 26.014 22.7 17.115 18.0 27.916 28.1 20.817 12.118 21.419 13.420 22.921 21.022 10.123 23.024 19.425 15.226 28.2
 # Milbank Gulf Park1 35.9 21.62 29.9 20.53 31.2 23.34 16.2 18.85 19.0 17.26 15.9 7.77 18.8 18.68 22.2 18.79 19.9 20.4
 10 16.4 22.411 5.0 23.112 25.4 19.813 14.7 26.014 22.7 17.115 18.0 27.916 28.1 20.817 12.118 21.419 13.420 22.921 21.022 10.123 23.024 19.425 15.226 28.2
 1. Let us start from estimation of the variances for 2 data sets
 Milbank: s12 = 48
 Gulf Park: s22 = 20
 Milbank: σ12 ≈ 48 (29.5 ÷91.5)
 Gulf Park: σ22 ≈ 20 (10.9 ÷47.9)
 interval estimation (optionally)
 2. Let us calculate the F-statistics
 40.220
 4822
 21 ===
 s
 sF
 3. … and p-value = 0.08
 In Excel use:
 = F.TEST(data1,data2)
 p-value = 0.08 < αααα = 0.1
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 LECTURE 8
 Part II
 Part II
 Analysis of Variance (ANOVA)
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Statistical data analysis in Excel. 4. ANOVA 1414
 INTRODUCTION TO ANOVA
 Why ANOVA?
 Means for more than 2 populationsWe have measurements for 5 conditions. Are the means for these conditions equal?
 Validation of the effectsWe assume that we have several factors affecting our data. Which factors are most significant? Which can be neglected?
 If we would use pairwise comparisons,what will be the probability of getting error?
 Number of comparisons: 10!3!2
 !552 ==C
 Probability of an error: 1–(0.95)10 = 0.4
 http://easylink.playstream.com/affymetrix/ambsymposium/partek_08.wvx
 ANOVA example from Partek™
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Statistical data analysis in Excel. 4. ANOVA 15
 INTRODUCTION TO ANOVA
 Example from Case Problem 3
 As part of a long-term study of individuals 65 years of age or older, sociologists and physicians at the Wentworth Medical Center in upstate New York investigated the relationship between geographic location and depression. A sample of 60 individuals, all in reasonably good health, was selected; 20 individuals were residents of Florida, 20 were residents of New York, and 20 were residents of North Carolina. Each of the individuals sampled was given a standardized test to measure depression. The data collected follow; higher test scores indicate higher levels of depression.
 Q: Is the depression level same in all 3 locations?
 H0: µµµµ1= µµµµ2= µµµµ3
 Ha: not all 3 means are equal
 depression.xls
 1. Good health respondentsFlorida New York N. Carolina
 3 8 107 11 77 9 33 7 58 8 118 7 8… … …
 1. Good health respondentsFlorida New York N. Carolina
 3 8 107 11 77 9 33 7 58 8 118 7 8… … …
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 INTRODUCTION TO ANOVA
 Meaning
 H0: µµµµ1= µµµµ2= µµµµ3
 Ha: not all 3 means are equal
 0
 2
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 NY
 NY
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 NY
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 SINGLE-FACTOR ANOVA
 Example
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 SSESSTRSST += SSESSTRSST +=
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Statistical data analysis in Excel. 4. ANOVA 18
 SINGLE-FACTOR ANOVA
 Example
 ANOVA table A table used to summarize the analysis of variance computations and results. It contains columns showing the source of variation, the sum of squares, the degrees of freedom, the mean square, and the F value(s).
 In Excel use:
 Tools → Data Analysis → ANOVA Single Factor
 Let’s perform for dataset 1: “good health”
 depression.xls
 ANOVASource of Variation SS df MS F P-value F crit
 Between Groups 78.53333 2 39.26667 6.773188 0.002296 3.158843Within Groups 330.45 57 5.797368
 Total 408.9833 59
 SSTR
 SSE
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Statistical data analysis in Excel. 4. ANOVA 19
 MULTI-FACTOR ANOVA
 Factors and Treatments
 Factor Another word for the independent variable of interest.
 Treatments Different levels of a factor.
 depression.xls Factor 1: Health
 good health
 bad health
 Factor 2: Location
 Florida
 New York
 North Carolina
 Factorial experiment An experimental design that allows statistical conclusions about two or more factors.
 Depression = µ + Health + Location + Health×Location + ε
 Interaction The effect produced when the levels of one factor interact with the levels of another factor in influencing the response variable.
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Statistical data analysis in Excel. 4. ANOVA 20
 MULTI-FACTOR ANOVA
 2-factor ANOVA with r Replicates: Example
 depression.xls
 1. Reorder the data into format understandable for Excel
 Factor 1: Health
 Factor 2: Location
 Florida New York North CarolinaGood health 3 8 10
 7 11 77 9 33 7 5… … …
 7 7 83 8 11
 bad health 13 14 1012 9 1217 15 1517 12 18… … …
 11 13 1317 11 11
 2. Use Tools → Data Analysis →ANOVA: Two-factor with replicates
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Statistical data analysis in Excel. 4. ANOVA 21
 0
 2
 4
 6
 8
 10
 12
 14
 16
 Health Location Interaction Error
 MULTI-FACTOR ANOVA
 2-factor ANOVA with r Replicates: Example
 HealthLocationInteractionError
 F
 ANOVASource of Variation SS df MS F P-value F critSample 1748.033 1 1748.033 203.094 4.4E-27 3.92433Columns 73.85 2 36.925 4.290104 0.015981 3.075853Interaction 26.11667 2 13.05833 1.517173 0.223726 3.075853Within 981.2 114 8.607018
 Total 2829.2 119
 0
 50
 100
 150
 200
 250
 Health Location Interaction Error
 F
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Statistical data analysis in Excel. 4. ANOVA 22
 QUESTIONS ?
 Thank you for your attention
 to be continued…
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