













Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































test

Behrens-Fisher problem. Permutation and parametric ANOVA fail ... Fisher's exact test for small 2 X 2 tables. Provides an exact p-value, computed from ... 
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Session II - Small Samples



Small samples 



Low power







Distribution difficult to assess







Checking for normality can be made via a histogram, but this is difficult with few data points 











Generation of normal probability plot (normal quantile plot)



Important to know if a test is robust (e.g. F test very sensitive to normality) Need of a powerful and reliable technique for results credibility
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Classical parametric tests do not work anymore if n < 20-30 We cannot assess normality from too small samples, nor we can estimate reliable parameters (but if we know that the original population is normal, we can use parametric tests)







Only option until recently: Non-parametric tests







Now: Permutation tests = randomization tests 



Works even for small samples because the number of possible permutations is high even with small numbers of data (e.g. 3 groups of 10 items = 5 000 000 000 000 permutations!)



Caution 



Permutational tests still requires 



Homogeneity of variances







Data independence







Sometimes a non-skewed distribution



Simulations 



Legendre & Borcard, unpublished 



Effect of distribution on ANOVA



Permutation = parametric



Permutation > parametric







Variances unequality



Behrens-Fisher problem



Permutation and parametric ANOVA fail







Sample size 



4 types of tests for homogeneity of variances



Permutation > parametric



Outliers



Statdisk - Scatterplot Printed on Mar 9 sep 2008 at 15:01



X Value







Especially important for small samples







Assess outlier status (mistake or real biological value)







Analyses with and without the outlier



1 variable: Comparing groups 



Assess variance equality first: e.g. F-test







For small samples 







Non parametric tests 



Mann-Whitney (non-paired data), Kruskall-Wallis







Wilcoxon (paired data)



Permutational tests: more power 



Student t-test







ANOVA



Compare 2 independent samples 



Parametric test = t test (Student) 















There is a correction for unequal variances (Welch)



Non parametric test = (Wilcoxon)-Mann-Whitney test 



Does not require variances equality







OK for small samples







Low power



Permutational t test (can always be used, regardless of the distribution, providing variances are not too different) In all cases, data must be independent



Permutational ANOVA 



Good for small samples







No need of normal data







Still requires variances equality







Implemented in R (see http://www.bio.umontreal.ca/ legendre/indexEn.html#RFunctions) 



1, 2, 3-way, nested designs



Scheirer-Ray-Hare Test •



Two-way ANOVA requires normality, variance equality, and ≥ 5 values / cell



•



Non parametric equivalent of 2-way ANOVA



•



For small samples and ranked variables



•



Tests: effect of each factor and interaction



•



Little-known test but highly useful



•



Script for R (from my student)







Same outcomes as 2way ANOVA 



e.g. effect of time of day and intensity of exercice on sleep



Fisher’s Exact Test 



For qualitative variables: in contingency tables







Null hypothesis of no association







Problem with Chi-square: absolute frequency ≥ 5 for each cell







Too few values in small samples







Fisher’s exact test for small 2 X 2 tables







Provides an exact p-value, computed from probability formula











Example







Too small expected frequencies for a Chi-square







Software needed for computation



For matched (not independent) pairs, use McNemar’s Test



McNemar’s test 



For matched pairs in small contingency tables







Test statistic assessed vs a Chi-square distribution



≥ 2 variables: studying links 



Same problems with small samples 



Assess distribution and parameters correctly







Non parametric tests based on ranks







Permutational tests



Rank correlation 



Non parametric correlation: data as ranks 



For non normality or unequal variances







Small samples







Semi-quantitative variables (classes, ranks)







Detection of some nonlinear relationships







Can be tested for significance







Several coefficients: Spearman (Rho), Kendall (Tau)



Permutational regression 



Computations are only different for the test 



The equation, r, r2 remain the same







More power







Better for small samples



Softwares for statistics 











Many softwares available, but all complete user-friendly packages are commercial Most free programs are intended for a specific (hence limited) use ... except R  







Free, powerful, open source, cross-platform Can do virtually everything and more and more each day ... but: non “user-friendly”, software and language (programming)



Remember







Understanding of statistics allows you to use the softwares... not the contrary!



A Few Softwares  



R (www.r-project.org) Pierre Legendre’s website (www.bio.umontreal.ca/ legendre)







XLStat (www.xlstat.com) €







Minitab (www.minitab.com) €







JMP (www.jmp.com) €







Statistica (www.statsoft.com) €







SAS (www.sas.com/technologies/analytics/stat) €
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Test Pilot: Climb Test Procedures 

cards brimming with numbers, it's time to transform them ... FPA Flight path angle. Figure 1 block is simply ... A persoiiali/ed membership card and EAA decals;.










 








test logiciel test unitaire test dintegration visual t ... AWS 

This particular Test Logiciel Test Unitaire Test Dintegration Visual T Sharp Test De Performance Test Utilisateur. Behavior Driven Development PDF start with Introduction, Brief Session till the Index/Glossary page, look at the table of content for a










 








Test Pilot: Your Flight Test Program 

will you want to be able to get back down quickly if ... Brainstorm the pros and cons of var- ious fuel ... the ultimate check box is the FAA sign-off. This is your.










 








Post-test 

Arch Intern Med 2009 ; 169 (21) : 1952-60. 5. d. Institut Philippe-Pinel de MontrÃ©al c. G. (A.), AZ-94012013, J.E. 94c-1725, 1994. Can LII 6105 (QC CA), [1994] ...










 








Post-test 

Pelletier M, Fernandes J, Khoury V et coll. Hanche et pelvis. Dans : Bergeron Y,. Fortin L, Leclaire R, rÃ©dacteurs. Pathologie mÃ©dicale de l'appareil locomoteur.










 








POST-TEST 

POUR L'Ã‰VALUATION DE LA FIBROMYALGIE COMPRENDRAIT TOUS LES TESTS SUIVANTS, SAUF UN. LEQUEL ? A Vitesse de sÃ©dimentation. B Facteur ...










 








Post-test 

directe d'Ã©valuation par des tests non effractifs. 2Chez un patient Ã  risque modÃ©rÃ© dont le taux de cholestÃ©rol LDL est infÃ©rieur Ã  3,5 mmol/l, quelle intervention.










 








Post-test 

1Quelle affection est caractÃ©risÃ©e par un pied tombant unilatÃ©ral ? a) Un syndrome du cÃ´ne terminal b) Une myÃ©lopathie dorsale c) Une lÃ©sion du tronc cÃ©rÃ©bral.










 








post-test 

C < 135 mmHg/85 mmHg. D < 150 mmHg/90 mmHg. Les rÃ©ponses seront publiÃ©es dans trois mois dans le numÃ©ro de mai 2014. post-test. UN TOUR DE REIN ...










 








GROUP TEST 

Will the new Ci win by an even larger margin .... Peugeot will also hustle through bends .... manual. Kompressor auto. SE Coupe manual. 2.5T auto. Performance.










 








POST-TEST 

A Le test de provocation par voie orale. B Le dosage ... B Lait maternel (la mère suivant une diète d'exclusion) ... EST ALLERGIQUE AUX FRUITS DE MER ?










 








Post-test 

de l'hypertrophie bénigne de la prostate ? a) La chirurgie ouverte. (prostatectomie simple) b) La résection transurétrale de la prostate c) L'endoprothèse urétrale.










 








POST-TEST 

PAR VOIE ORALE D'UNE INFECTION URINAIRE, SAUF UN. LEQUEL ? A AltÃ©ration manifeste ... D Une antibiothÃ©rapie Ã  large spectre par voie intraveineuse.










 








POST-TEST 

POST-TEST. LES ZOONOSES. POUR VOTRE PADPC-FMOQ. F O R M A T I O N C O N T I N U E. 1. UNE PATIENTE DE 23 ANS EN STAGE CHEZ UN ...










 








POST-TEST 

A Patient diabÃ©tique avec un ITH de 1,6. B Patient qui fume 50 paquets-annÃ©e et dont la pression Ã  l'orteil est de 20 mmHg. C Patient atteint d' ...










 








Post-test 

corrÃ©lation avec le test de Folstein. 3Quel piÃ¨ge doit-on Ã©viter lorsqu'on aide notre patient Ã  maÃ®triser ses symptÃ´mes anxieux ? a) L'informer que l'anxiÃ©tÃ©.










 








Post-test 

traumatiques rÃ©cidivants. c) Traiter une langue gÃ©ographique Ã  l'aide d'un rince-bouche antiseptique. d) Recommander un brossage de la face dorsale de la ...










 








test title 

Portez ce vieux whisky au juge blond qui fume sur son île intérieure, à côté de ... Le cœur déçu mais l'âme plutôt naïve, Louÿs rêva de crapaüter en canoë au ...










 








Post-test 

FÃ©dÃ©ration des mÃ©decins omnipraticiens du QuÃ©bec. Post-test. Les soins palliatifs. Les rÃ©ponses seront publiÃ©es dans trois mois, dans le numÃ©ro de septembre ...










 








Post-test 

conduite d'une automobile… a) s'il s'est écoulé douze mois depuis la ... de l'écran et obtenez votre résultat immédiatement. Cette activité sera automatiquement ...










 








Post-test 

automobile ? a) Celles que la SAAQ juge ... automobile. c) Celles que le patient juge ... de l'écran et obtenez votre résultat immédiatement. Cette activité sera ...










 








POST-TEST 

POST-TEST. MÃ‰LI-MÃ‰LO DE GASTRO AU CABINET. POUR VOTRE PADPC-FMOQ. F O R M A T I O N C O N T I N U E. 2. LEQUEL DE CES PROBLÃˆMES ...










 








POST-TEST 

... SUR LES INFECTIONS RESPIRATOIRES BASSES, LEQUEL EST VRAI ? A L'antibiothÃ©rapie permet de rÃ©duire la durÃ©e de la toux lors d'une bronchite.










 








POST-TEST 

POST-TEST. LES MALADIES ESTIVALES. POUR VOTRE PADPC-FMOQ. F O R M A T I O N C O N T I N U E. 2. TOUS CES VÃ‰GÃ‰TAUX SONT SUSCEPTIBLES ...
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