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Experiments"on"language"before"1973"

Typical&experiment&
1.  2,&3,&or&so&treatments&
2.  20&subjects&
3.  20&items&(typically&words)&

ANOVA&&
1.  Subjects&were&treated&as&sampled &&
2.  Items&were&treated&as&(ixed,,not,sampled,

Treatment&effect&was&“signiOicant”&if&… & &
&&ANOVA%by%subjects%was&signiOicant&
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In&1972,&I&submitted&a&paper&treating&items&as&a&
random&effect.&The&editor&said&I&couldn’t&do&that!&

The"“language=as=fixed=effect"fallacy”"(1973)"
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Argument"in"Clark"1973""

Three&possible&FWratios&for&treatment&effects&
F1 & &with&subjects&as&random&effect&
F2 & &with&items&as&random&effect&
F’ & &with&both&as&random&effects&simultaneously&

Recommended,
F’ & &“quasiWF&ratio”&
min&F’ &F1*F2/(F1&+&F2)&

Not,recommended&
F1& & &alone&
F2& & &alone&
F1�F2 &&
&
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F1��F2$criterion:$
An&effect&is&signiOicant,&if&F1&
and&F2&are&each&signiOicant&

Ini&al"reac&on"

People&hated&Clark&1973&
�  Favorite&effects&were&no,longer,signi(icant,
�  F’%and&min%F’&were&too,much,trouble,to,compute,

People&looked&for&reasons&to&reject&Clark&1973&
�  F’&is&too,conservative,
�  min%F’&is&even,more,conservative,,

Typical&reactions&
1.  Reject,argument,in&Clark&1973&outright&
2.  Try&to&circumvent,Clark&1973&
3.  Use&the&criterion&F1��F2,(despite&Clark’s&evidence)&

Clark&became&a&verb:&
Student&overheard&telling&advisor:&“I’ve&been&Clarked.”&
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Wike"&"Church,"Cohen,"Smith,"Keppel,"1976"
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These&authors&rejected&Clark&1973:&
1.  F’&is&not,a,legitimate,FWratio&
2.  Experimenters&don’t,really,sample,items&

Clark&replied:&
1.  F’&was&shown&(in&Monte&Carlo&study)&to&“do&well”&
except&under&special&circumstances&

2.  Experimenters&always&describe,their,items,as,
sampled,even&though&they&aren’t.&&

Forster"&"Dickinson,"1976"
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1.  Min%F’%tends&to&be&a&very&close&estimate&of&F’%
2.  F’%and&min%F’%yield&a&true&alpha&level&that&is&correct&
3.  F1,%F2,%and&F1�F2%yield&inOlated&alpha&levels&

F1��F2$criterion$
F1&signiOicant,&p&<&.05&
F2&signiOicant,&p&<&.05&
Then&true%alpha&=&.10&

Santa"et"al."1979"

8

In&“a&variety&of&realistic&situations&in&which&the&data&
violate&distribution&and&homogeneity&of&variance&
assumptions”&“the&Quasi%F%has%proved%to%be%robust.”&&

Others"adopted"Clark"1973"argument"

1.  Martindale&1978:&The&therapistDasDEixedDeffect%fallacy%
(in&psychotherapy&research)&

2.  Malgady&et&al.&1979:&The&EixedDeffect%fallacy%in%
educational%psychological%research%

3.  Bonge&et&al&1992:&The&experimenterDasDEixedDeffect%
fallacy%

4.  Judd&et&al.&2003:&Treating%stimuli%as%a%random%factor%in&
social&psychology&

5.  Monk&2004:&The&product%as%EixedDeffect%fallacy%
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But"sta&s&cal"prac&ces"gradually"eroded"

Raaijmakers"et"al."1999"
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decline in use of min F’ 
replaced by F1�F2 

Raaijmakers"et"al."1999"
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Many&investigators&assume&that&F1�F2%is&justiOied.&
“Such&a&procedure&is,&however,&unfounded&and&not&in&
accordance&with&the&recommendations&of&Clark&(1973).”&

Raaijmakers"et"al."1999"
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And&yet,&Raijmakers&et&al&proposed&using&
F1,for&certain&experimental&designs.%

Baayen&et&al&2008&showed&high&type&I&
error&rates&in&Monte&Carlo&study&&

Clark&1973&showed&that&F1&in&these&
designs&had&high,type,I,error,rates.&

In"2008,"F’"is"finally"replaced&

Harald,Baayen,argued:&&
ANOVAs&should&be&replaced&by&&
“linear&mixed&effect”&models&

Baayen"et"al."2008"
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F1��F2$criterion$
F1&signiOicant,&p&<&.05&
F2&signiOicant,&p&<&.05&
Then&true%alpha&=&.10&

In&Monte&Carlo&studies&(like&Forster&1976):&
1.  Min%F’%tends&to&be&a&very&close&estimate&of&F’%
2.  F’%and&min%F’%yield&a&true&alpha&level&that&is&correct&
3.  F1,%F2,%and&F1�F2%yield&inOlated&alpha&levels&

Barr,"Levy,"Scheepers,"Tily,"2013"
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�  Expansion&on&Baayen’s&“linear&mixedWeffects”&
models&

�  Monte&Carlo&simulations&with&similar&Oindings&

What"sta&s&cs"lesson"have"we"learned?"

All"experimenters"maximize"benefit/cost"ra&o"

Bene(its,to,self,
�  I&discover&an&important&
new&phenomenon&

�  I&become&known&for&the&
discovery&

Costs,to,self,
�  Type&2&errors&

Bene(its,to,science,
�  An&important&new&
phenomenon&has&been&
discovered&

�  It&becomes&known&
Costs,to,science,
�  Type&1&errors&
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The,statistics,lesson,
1.  Experimenters&tend&to&weigh&type&2&errors&more&than&
type&1&errors&

2.  Science&tends&to&weigh&type&1&errors&more&than&type&2&
errors&
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