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Human	  evalua/on	  

•  low	  cost?	  	  (✗)	  –	  usually	  turkers	  or	  researchers	  
•  tunable?	   	  ✗	  

•  meaningful?	   	  ✔	  

•  consistent?	   	  ✗	  

•  correct?	  	  ✔	  
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Automa/c	  evalua/on	  

	   	   	   	   	   	  Human 	   	  Automa/c	  

•  low	  cost?	  	   	   	  (✗) 	   	   	  ✔	  

•  tunable?	   	   	  ✗ 
 
 
 
✔	  

•  meaningful?	   	  ✔
 
 
 
✗ 
	  

•  consistent?	   	  ✗ 
 
 
 
✔	  

•  correct?	  	   	   	  ✔
 
 
 
(✗)	  	  



















Core	  Concepts	  

•  Null	  hypothesis:	  Assump/on	  that	  there	  is	  no	  
real	  difference	  between	  the	  systems	  

•  p-‐level	  (p-‐value):	  probability	  of	  seeing	  the	  
observed	  or	  a	  more	  extreme	  result	  if	  null-‐
hypothesis	  is	  true	  
– p-‐level	  <	  0.01:	  in	  99%	  of	  cases	  we	  expect	  to	  see	  a	  
less	  extreme	  result	  if	  null-‐hyp.	  is	  true	  	  

– at	  a	  p-‐level	  ≤	  0.05	  	  we	  normally	  say	  that	  there	  is	  a	  
significant	  difference	  



Tes/ng	  for	  significance	  

•  Idea:	  If	  System	  A	  and	  B	  are	  not	  different,	  then	  
randomly	  swapping	  transla/ons	  between	  
them	  produces	  similar	  scores.	  	  

B	  A	  

|S(A)	  -‐	  S(B)|	  =	  0.6	  



Tes/ng	  for	  significance	  

•  Idea:	  If	  System	  A	  and	  B	  are	  not	  different,	  then	  
randomly	  swapping	  transla/ons	  between	  
them	  produces	  similar	  scores.	  	  

B’	  A’	  

|S(A’)	  -‐	  S(B’)|	  <	  0.6	  ?	  	  



Tes/ng	  for	  significance	  

•  Repeat	  this	  many	  /mes	  and	  count	  the	  number	  
of	  /mes	  	  that	  |S’(A)-‐S’(B)|	  >	  |S(A)-‐S(B)|	  



Tes/ng	  for	  significance	  

•  This	  test	  is	  called	  Approximate	  randomiza?on	  
test	  

•  Usually	  run	  for	  several	  thousand	  itera/ons	  
•  The	  percentage	  of	  /mes	  	  |S(A’)-‐S(B’)|	  >	  |S(A)-‐
S(B)|	  is	  an	  approxima/on	  of	  the	  p-‐level	  

•  Rule	  of	  thumb:	  A	  BLEU	  difference	  of	  1.0	  or	  
more	  is	  significant	  	  



source:	  Stefan	  Riezler,	  SMT	  course	  notes	  (2012)	  









Games	  with	  a	  purpose	  

•  B:	  The	  trees	  are	  on	  the	  verge	  of	  its	  greenery	  or	  
drop	  in	  the	  sky	  and	  clouds	  gather	  to	  draw.	  



Games	  with	  a	  purpose	  

•  A:	  The	  trees	  are	  bare	  or	  shortly	  before	  throw	  
their	  leaves	  and	  draw	  storm	  clouds	  on	  the	  sky.	  



Summary	  

•  Machine	  transla/on	  evalua/on	  is	  hard!	  
•  Human	  evalua*on	  is	  meaningful	  and	  correct,	  but	  
not	  tunable	  or	  consistent	  	  

•  Several	  automa*c	  evalua*on	  measures	  are	  
available	  which	  are	  low-‐cost,	  tunable	  and	  
consistent,	  but	  not	  meaningful	  

•  Correctness	  of	  automa/c	  measures	  can	  be	  
evaluated	  by	  correla*on	  with	  human	  judgments	  

•  Significance	  tests	  should	  be	  used	  to	  determine	  if	  
two	  systems	  are	  really	  different	  



Important	  concepts	  

•  Adequacy,	  Fluency	  
•  Kappa-‐value	  
•  Human	  vs.	  automa/c	  evalua/on	  

•  BLEU-‐Score	  
•  Pearson’s	  Correla/on	  
•  Approximate	  randomiza/on	  test	  

•  Task-‐based	  evalua/on	  


