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LET	
  US	
  LOOK	
  AT	
  THIS	
  SECTION	
  OF	
  THE	
  PROGRAM	
  
	
  
9.	
  NON	
  PARAMETRIC	
  TESTS	
  (R	
  9.1-­‐9.2;	
  9.4	
  ,W&S	
  chap.13)	
  
The	
  problem	
  of	
  non-­‐normal	
  distributed	
  data	
  
Lognormal	
  distribuRon	
  
Tests	
  of	
  normality	
  
Ranks	
  
Sign	
  test	
  
Wilcoxon	
  rank-­‐sum	
  test	
  (Mann-­‐Whitney	
  U	
  test)	
  
	
  
10.	
  MULTIPLE	
  PARAMETRIC/NON	
  PARAMETRIC	
  TESTS	
  (R	
  12.1-­‐12-­‐4;	
  
12.7)	
  
WhiRn	
  group/between-­‐group	
  variability	
  
One-­‐way	
  ANOVA	
  
Bonferroni	
  correcRon	
  
Kruskal-­‐Wallis	
  tes	
  



•  Generalize	
  tests	
  to	
  situa.ons	
  with	
  mul.ple	
  groups	
  (beyond	
  two)	
  
•  Data	
  dredging,	
  you	
  make”	
  the	
  data	
  eventually	
  tell	
  what	
  you	
  were	
  

looking	
  for”	
  MoRvaRon	
  for	
  the	
  Bonferroni	
  correcRon	
  (see	
  overleaf	
  n.	
  8	
  
in	
  W&S)	
  [see	
  W&S	
  chapter	
  15	
  for	
  a	
  compact	
  nice	
  discussion]	
  

•  hbps://en.wikipedia.org/wiki/Data_dredging	
  	
  

•  Why	
  mulRple	
  comparison	
  tests	
  induce	
  type	
  I	
  errors?	
  

•  ONE	
  WAY	
  ANALYSIS	
  OF	
  VARIANCE	
  (ANOVA)	
  
•  Between/within	
  variability	
  
•  F	
  test	
  staRsRcs	
  (see	
  also	
  R	
  chap.	
  8.6	
  

(see	
  Rosners’	
  chapter	
  12)	
  
	
  

Outline L 20



hbps://en.wikipedia.org/wiki/Welch%27s_t-­‐test	
  	
  



…A	
  GLIMPSE	
  TO	
  THE	
  JUNGLE	
  











THE	
  EXPERIMET:	
  PULMONARY	
  FUNCTION	
  &	
  SMOKING	
  HABITS	
  





THE	
  STATISTICAL	
  MODEL	
  



THE	
  CORE	
  IDEA	
  BEHIND:	
  DO	
  THE	
  STATISTICS	
  OF	
  THE	
  DIFFERENT	
  GROUP	
  	
  
COME	
  FROM	
  THE	
  SAME	
  DISTRIBUTION	
  ?	
  

CLEARLY,	
  IF	
  THE	
  DIFFERENT	
  GROUPS	
  ARE	
  SIGNIFICANTLY	
  SEPARATED	
  
	
  WE	
  HAVE	
  TO	
  REJECT	
  THE	
  NULL	
  HYPOTHESIS	
  OF	
  JUST	
  THE	
  SAME	
  DISTRIBUTION	
  



If	
  H1	
  should	
  be	
  accepted	
  	
  we	
  cannot	
  say	
  	
  which	
  is	
  the	
  group	
  that	
  is	
  at	
  variance	
  with	
  the	
  others	
  



HOW	
  THINGS	
  WORK	
  





Square	
  both	
  sides	
  of	
  12.3	
  to	
  get	
  

TOTAL	
  SS	
  =	
  whiRn	
  groups	
  SS	
  +	
  between	
  groups	
  SS	
  
THE	
  CROSS	
  TERM	
  IN	
  THE	
  SQUARE	
  OF	
  12.3	
  IS	
  ZERO	
  
[…HW	
  execise]	
  	
  



















CONCLUSION	
  



THE	
  KW	
  TEST	
  IS	
  BASED	
  ON	
  THE	
  CHI_SQUARE	
  STATISTICS	
  










