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c ondition for c ons is tent 
trans la tion of terms  in other 
lang uag es  us ed on the 
“interc ontinenta l” s c ene

one mus t understand the 
c onc ept 
behind the term 
before being  able 
to translate the term (!)



S o m e  k e y  d e f in i t io n s  o f th e  r e v is e d  
V IM :
2 .3  meas urand

quantity in t e n d e d  to  b e  m e a s u r e d

1 .1  quantity
p r o p e r t y  o f a  p h e n o m e n o n , b o d y  o r  

s u b s t a n c e , 
w h e r e  th e  p r o p e r t y  h a s  a  m a g n i t u d e  th a t 

c a n  b e  e x p r e s s e d  a s  a  n u m b e r  a n d  a  r e f e r e n c e

1 .1 0  bas e unit
meas urement unit t h a t is  a d o p te d  b y  

c o n v e n t io n  fo r  a  bas e quantity
N o te  3 F o r  n u m b e r  o f e n t i t ie s , t h e  

n u m b e r  o n e , s y m b o l 1 , c a n  b e  r e g a r d e d  a s  a  
bas e unit in  a n y  s ys tem of units



in t r o d u c e s  th e  intention o f t h e  a n a ly s t
(“intended to  b e  m e a s u r e d ”)

s im i la r ly , 
“f i t n e s s  fo r  intended u s e ” is  u s e d  fu r t h e r  o n  

r a t h e r  t h a n  
“f i t n e s s  fo r  p u r p o s e ”



2 .6  meas urement proc edure

d e ta i le d  d e s c r ip t io n  o f a  meas urement  
a c c o r d in g  to  o n e  o r  m o r e  meas urement 
princ iples   a n d  to  a  g iv e n  meas urement 
method, b a s e d  o n  a  

meas urement model a n d  in c lu d in g  a n y  
c a lc u la t io n  

to  o b t a in  a  meas urement res ult

N o te  2 A  meas urement proc edure c a n  
in c lu d e  a  s ta t e m e n t c o n c e r n in g  a  

targ et meas urement unc erta inty
 



•p r e v e n t s  t o  s t a t e  th a t a  m e a s u r e m e n t m e th o d  h a s  
a  c o n s t a n t m e a s u r e m e n t u n c e r t a in t y , w h e th e r  i t 
is  c a r r ie d  o u t c a r e f u l ly  o r  s lo p p i ly
• a  m e a s u r e m e n t p r o c e d u r e  c o n ta in s  a  d e ta i le d  
d e s c r ip t io n  a n d  th e r e f o r e  o b l ig e s  to  d e c id e  a  p r io r i 

o n  i t s  intended u s e  a s  a  
- “r e f e r e n c e  m e a s u r e m e n t p r o c e d u r e ”, o r  a s  a  
- “p r im a r y  m e a s u r e m e n t p r o c e d u r e ” (s e e  

fu r t h e r)
• a  m e a s u r e m e n t m e th o d  h a s  n o  (a p p r o x im a te ly ) 

c o n s t a n t m e a s u r e m e n t u n c e r t a in t y ,
b u t a  g iv e n  m e a s u r e m e n t p r o c e d u r e  h a s

• in t r o d u c e s  th e  c o n c e p t o f 
“t a r g e t m e a s u r e m e n t u n c e r t a in t y ” a s  a  m e a s u r e  

o f “f i t n e s s  fo r  intended u s e ”



2 .7  referenc e meas urement proc edure
meas urement proc edure a c c e p t e d  a s  p r o v id in g  
meas urement res ults  f i t  f o r  t h e i r  intended u s e  in  
a s s e s s in g  meas urement truenes s  o f 

meas ured quantity va lues  o b ta in e d  f r o m  o th e r  
m e a s u r e m e n t p r o c e d u r e s  fo r  quantities  o f th e  s a m e  
kind , in  c a libration, o r  in  c h a r a c t e r iz in g  referenc e 
materia ls

2 .8  primary referenc e meas urement proc edure
referenc e meas urement proc edure u s e d  t o  

o b ta in  a  meas urement res ult w i t h o u t r e la t io n  to  a  
meas urement s tandard f o r  a  quantity o f t h e  

s a m e  kind
N o te  1 T h e  C o n s u l t a t iv e  C o m m it t e e  fo r  A m o u n t 

o f S u b s t a n c e  –  M e t r o lo g y  in  C h e m is t r y  (C C Q M ) u s e s  
th e  te rm  “p r im a r y  m e th o d  o f m e a s u r e m e n t” fo r  t h is  

c o n c e p t



t h is  d e f in i t io n  p r e v e n t s  to  u s e  “p r im a r y ” fo r

• “p r e s t ig e ”r e a s o n s
• p o l i t ic a l r e a s o n s
• c o m m e r c ia l r e a s o n s

t h is  a ls o  a p p l ie s  to  th e  (m is )u s e  o f t h e  c o n c e p t 
‘primary meas urement s tandard ’

(s e e  fu r t h e r)



2 .9  meas urement res ult
s e t o f quantity va lues  b e in g  a t t r ib u t e d  to  a  

meas urand to g e t h e r  w i t h  a n y  o th e r  a v a i la b le  
in f o rm a t io n

N o te  2 a  m e a s u r e m e n t r e s u l t is  g e n e r a l ly  
e x p r e s s e d  a s  a  s in g le  meas ured quantity 
va lue a n d  a  meas urement unc erta inty

2 .3 6  meas urement unc erta inty
n o n -n e g a t iv e  p a r a m e te r  c h a r a c t e r iz in g  th e  

d is p e r s io n  o f t h e  quantity va lues  b e in g  
a t t r ib u t e d  to  a  meas urand , b a s e d  o n  th e  
in f o rm a t io n  u s e d  



2 .2 8  Type A  eva luation of meas urement 
unc erta inty

e v a lu a t io n  o f a  c o m p o n e n t o f meas urement 
unc erta inty b y  a  s ta t is t ic a l a n a ly s is  o f 

meas ured quantity va lues  o b ta in e d  u n d e r  
d e f in e d  m e a s u r e m e n t c o n d i t io n s

2 .2 9  Type B  eva luation of meas urement 
unc erta inty

e v a lu a t io n  o f a  c o m p o n e n t o f 
meas urement unc erta inty d e te rm in e d  b y  

m e a n s  o th e r  th a n  a  s ta t is t ic a l a n a ly s is  o f 
Type A  eva luation of meas urement 

unc erta inty 

(s o m e t im e s  th e  b a s is  o f T y p e  B  e v a lu a t io n  is  
c a l le d  “s u b je c t iv e  in f o rm a t io n ” - G U M  3 .3 .5 )



T h e s e  v e r y  im p o r t a n t d e f in i t io n s  p u t t h e  u l t im a te  
ta s k     -a n d  r e s p o n s ib i l i t y -   fo r  t h e  m e a s u r e m e n t 
r e s u l t 
(b a c k ) to  th e  a n a ly s t r e s p o n s ib le  
b e c a u s e  h is /h e r  p r o f e s s io n a l s k i l l a n d  ju d g e m e n t is  
e s s e n t ia l :

G U M  3 .4 .8 : “T h e  e v a lu a t io n  o f u n c e r t a in t y  is  n e i t h e r  
a  r o u t in e  ta s k  n o r  a  p u r e ly  m a th e m a t ic a l o n e ; i t 
d e p e n d s  o n  d e ta i le d  k n o w le d g e  o f t h e  n a tu r e  o f t h e  
m e a s u r a n d  a n d  o f t h e  m e a s u r e m e n t”

G U M   4 .3 .2 : “T y p e  B  e v a lu a t io n  o f s t a n d a r d  
u n c e r t a in t y  …  c a l ls  f o r  in s ig h t b a s e d  o n  e x p e r ie n c e  
a n d  g e n e r a l k n o w le d g e , a n d  is  a  s k i l l t o  b e  le a r n e d  
w i t h  p r a c t ic e ”



2 .4 0  c a libration hierarc hy
s e q u e n c e  o f c a librations  f r o m  a  r e f e r e n c e  to  

th e  f in a l meas uring  s ys tem , w h e r e  th e  o u t c o m e  
o f e a c h  c a l ib r a t io n  d e p e n d s  o n  th e  o u t c o m e  o f 
th e  p r e v io u s  c a l ib r a t io n

N o te  1 M eas urement unc erta inty 
n e c e s s a r i ly  in c r e a s e s  a lo n g  t h e  s e q u e n c e  o f 
c a l ib r a t io n s

2 .4 1  metrolog ic a l trac eability
p r o p e r t y  o f a  meas urement res ult w h e r e b y  

th e  r e s u l t c a n  b e  r e la t e d  to  a  r e f e r e n c e  th r o u g h  a  
d o c u m e n te d  u n b r o k e n  c h a in  o f  c a librations , e a c h  

c o n t r ib u t in g  to  th e  meas urement 
unc erta iny

N o te  2 M e t r o lo g ic a l t r a c e a b i l i t y  r e q u i r e s  a n  
e s t a b l is h e d  c a libration hierarc hy



2 .4 2  metrolog ic a l trac eability c ha in
s e q u e n c e  o f meas urement s tandards  a n d  
c a librations  th a t is  u s e d  t o  r e la t e  a  
meas urement res ult t o  a  r e f e r e n c e
N o te  1 A  m e t r o lo g ic a l t r a c e a b i l i t y  c h a in  is  

d e f in e d  th r o u g h  a  c a libration hierarc hy 

N o te  2 A  m e t r o lo g ic a l t r a c e a b i l i t y  c h a in  is  
u s e d  to  e s t a b l is h  metrolog ic a l trac eability o f a  

m e a s u r e m e n t r e s u l t

2 .4 3  metrolog ic a l trac eability to a  
meas urement unit

metrolog ic a l trac eability w h e r e  th e  
r e f e r e n c e   is  th e  d e f in i t io n  o f a  meas urement 
unit t h r o u g h  i t s  p r a c t ic a l r e a l iz a t io n



• s t r ic t ly  s p e a k in g , u l t im a te  m e t r o lo g ic a l t r a c e a b i l i t y  is  
n o t t o  th e  m e a s u r e m e n t u n i t c h o s e n , b u t 
t o  th e  d e f in i t io n  o f t h a t m e a s u r e m e n t u n i t , 

n o r  is  i t   -u l t im a te ly - 
to  a  p r a c t ic a l r e a l iz a t io n  o f t h a t m e a s u r e m e n t u n i t 

b u t to the definition of that measurement unit 
through its practical realization

• m e t r o lo g ic a l t r a c e a b i l i t y  is  a  prerequisite t o  e v a lu a t io n  
o f m e a s u r e m e n t  u n c e r t a in t y



2 .4 6  metrolog ic a l c omparability of 
meas urement res ults
  

c o m p a r a b i l i t y  o f meas urement res ults , for 
quantities  o f a  g iv e n  kind, t h a t a r e  

m e t r o lo g ic a l ly  t r a c e a b le  to  th e  s a m e  r e f e r e n c e
N o te  1 A  m e t r o lo g ic a l t r a c e a b i l i t y  c h a in  is  

d e f in e d  th r o u g h  a  c a libration hierarc hy 

N o te  2 M e t r o lo g ic a l c o m p a r a b i l i t y  o f 
m e a s u r e m e n t r e s u l t s  d o e s  n o t n e c e s s i t a t e  th a t t h e  
meas ured quantity va lues  a n d  a s s o c ia t e d  
meas urement unc erta inties  c o m p a r e d  b e  o f 
t h e  s a m e  m a g n i t u d e



2 .4 3  metrolog ic a l c ompatibility of 
meas urement res ults

p r o p e r t y  o f a  s e t o f m e a s u r e m e n t r e s u l t s  f o r  a  
s p e c i f ie d  meas urand , s u c h  th a t t h e  a b s o lu t e  v a lu e  

o f t h e  d i f f e r e n c e   o f a n y  p a ir  o f meas ured 
quantity va lues  f r o m  tw o  d i f f e r e n t m e a s u r e m e n t 
r e s u l t s  is  s m a l le r  t h a n  s o m e  c h o s e n  m u l t ip le  o f t h e  

s tandard meas urement unc erta inty o f 
t h a t d i f f e r e n c e



• m e t r o lo g ic a l c o m p a r a b i l i t y  o f m e a s u r e m e n t r e s u l t s  
is  c a u s e d  b y  m e t r o lo g ic a l t r a c e a b i l i t y  t o  th e  s a m e  

r e f e r e n c e

• m e t r o lo g ic a l c o m p a t ib i l i t y  is  r e la t e d  to  m e t r o lo g ic a l 
e q u iv a le n c e  o f m e a s u r e m e n t r e s u l t s

• m e t r o lo g ic a l c o m p a r a b i l i t y  o f m e a s u r e m e n t r e s u l t s  
is  “v e r t ic a l” in  th e  s a m e  m e t r o lo g ic a l t r a c e a b i l i t y  
c h a in b e c a u s e  i t h a s  to  d o  w i t h  m e t r o lo g ic a l 
t r a c e a b i l i t y , w h e r e a s  

• m e t r o lo g ic a l e q u iv a le n c e  o f m e a s u r e m e n t r e s u l t s  
is  “h o r iz o n t a l” b e c a u s e  i t h a s  to  d o  w i t h  d i f f e r e n t 
m e t r o lo g ic a l t r a c e a b i l i t y  c h a in s



5 .1  meas urement s tandard
r e a l iz a t io n  o f t h e  d e f in i t io n  o f a  g iv e n  

quantity , w i t h  s t a te d  quantity va lue a n d  
a s s o c ia t e d  meas urement unc erta inty , u s e d  a s  
a  r e f e r e n c e

N o te  7 T h e  w o r d  “e m b o d im e n t” is  
s o m e t im e s  u s e d  in  th e  E n g l is h  la n g u a g e  in s t e a d  o f 
“r e a l iz a t io n ”

5 .4  primary meas urement s tandard
meas urement s tandard e s t a b l is h e d  u s in g  

a  primary referenc e meas urement 
proc edure , o r  c r e a t e d  a s  a n  a r t i f a c t , c h o s e n  b y  
c o n v e n t io n

5 .1 2  c a librator
meas urement s tandard u s e d  in  

c a libration



w ith  s inc ere  w is hes   to  a ll 

for  a   g ood  dis c us s ion  a t 

AM C TM   2008 

under the g uidanc e of our 
C ha ir

 
Franc o Paves e 
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