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A M E RI C A N  N A T I O N A L  S T A N D A R D S  O N  A C O U S T I C S  
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Am e r i c a n  N a t i o n a l  S t a n d a r d s  a ft e r a p p ro v a l  b y  t h e i r r e s p e c t i v e  S t a n d a r d s  C o m m i t t e e s  a n d  t h e  Am e ri c a n  
N a t i o n a l  S t a n d a rd s  I n s t i t u t e  ( AN S I ) .  
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An  Am e ri c a n  N a t i o n a l  S t a n d a rd  i m p l i e s  a  c o n s e n s u s  o f t h o s e  s u b s t a n t i a l l y  c o n c e rn e d  w i t h  i t s  s c o p e  a n d  
p ro v i s i o n s .   C o n s e n s u s  i s  e s t a b l i s h e d  w h e n ,  i n  t h e  j u d g m e n t  o f t h e  AN S I  B o a r d  o f S t a n d a rd s  R e v i e w ,  
s u b s t a n t i a l  a g re e m e n t  h a s  b e e n  re a c h e d  b y  d i re c t l y  a n d  m a t e ri a l l y  a ffe c t e d  i n t e re s t s .   S u b s t a n t i a l  
a g re e m e n t  m e a n s  m u c h  m o re  t h a n  a  s i m p l e  m a j o ri t y ,  b u t  n o t  n e c e s s a ri l y  u n a n i m i t y .   C o n s e n s u s  re q u i re s  
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p u rc h a s i n g ,  o r u s i n g  p ro d u c t s ,  p ro c e s s e s ,  o r p ro c e d u r e s  n o t  c o n fo rm i n g  t o  t h e  S t a n d a r d s .  
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w i t h d ra w  t h i s  S t a n d a rd .  
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F o re w o rd  

[ Th is Fo re wo rd is fo r in fo rm a tio n  o n ly a n d is n o t a  p a rt o f th e  A m e rica n  Na tio n a l Sta n da rd A SA /A NSI S1 . 4 2-2023 

A m e rica n  Na tio n a l Sta n da rd D e s ign  Re s p o n s e  o f We igh tin g Ne two rks  fo r A co us tica l Me a s ure m e n ts .  A s  s u ch ,  th is 

Fo re wo rd m a y co n ta in  m a te ria l th a t h a s  n o t b e e n  s ub je c te d to  p ub lic re vie w o r a  co n se n s us  p ro ce ss .  In  a dditio n ,  it 

do e s n o t co n ta in  re qu ire m e n ts n e ce ss a ry fo r co n fo rm a n ce  to  th e  s ta n da rd. ]  

T h i s  s t a n d a rd  c o m p ri s e s  a  p a rt  o f a  g ro u p  o f d e fi n i t i o n s ,  s t a n d a rd s ,  a n d  s p e c i fi c a t i o n s  fo r u s e  i n  a c o u s t i c s .   
I t  w a s  d e v e l o p e d  a n d  a p p r o v e d  b y  Ac c re d i t e d  S t a n d a rd s  C o m m i t t e e  S 1  Ac o u s t i c s ,  u n d e r i t s  a p p ro v e d  
o p e ra t i n g  p ro c e d u re s .   T h o s e  p ro c e d u re s  h a v e  b e e n  a c c re d i t e d  b y  t h e  Am e r i c a n  N a t i o n a l  S t a n d a rd s  
I n s t i t u t e  ( A N S I ) .   T h e  S c o p e  o f Ac c re d i t e d  S t a n d a rd s  C o m m i t t e e  S 1  i s  a s  fo l l o w s :   

Sta n da rds ,  sp e cifica tio n s ,  m e th o ds  o f m e a s u re m e n t a n d te s t,  a n d te rm in o lo gy in  th e  fie ld o f p h ysica l a co u s tics ,  

in clu din g a rch ite c tu ra l a co us tics ,  e le ctro a co u s tics ,  so n ic s  a n d u ltra so n ic s ,  a n d un de rwa te r so u n d,  b u t e xclu din g 

th o se  a sp e c ts  wh ich  p e rta in  to  b io lo gic a l s a fe ty,  to le ra n ce s ,  a n d co m fo rt.  

W e i g h t i n g  n e t w o rk s  h a v e  b e e n  w i d e l y  u s e d  fo r m a n y  y e a rs  t o  p ro v i d e  s t a n d a rd i z e d  m e a n s  t o  s e l e c t i v e l y  
fi l t e r a c o u s t i c a l  s i g n a l s .  S i n c e  t h e  d e s i g n  o f s t a n d a rd i z e d  w e i g h t i n g  n e t w o rk s  h a s  re m a i n e d  u n c h a n g e d ,  i t  
i s  p o s s i b l e  t o  c o m p a re  m e a s u re d  d a t a  fro m  a  v a s t  d a t a  p o o l  t h a t  h a s  b e e n  a c c u m u l a t e d  o v e r m a n y  y e a rs .  
F o r a c o u s t i c a l  m e a s u re m e n t s ,  s t a n d a rd i z e d  w e i g h t i n g  n e t w o rk s ,  t e s t  i n s t ru m e n t s ,  a n d  t e s t  p ro t o c o l s  
e n s u re  d a t a  c o m p a t i b i l i t y  a n d  m e a s u re m e n t  re p e a t a b i l i t y .  I n  t h i s  s t a n d a rd ,  o n l y  t h e  d e s i g n  g o a l s  o f t h e  
w e i g h t i n g  n e t w o rk s  a re  g i v e n .  T h e  t o l e ra n c e s  i n  i m p l e m e n t a t i o n  o f t h e  w e i g h t i n g  n e t w o rk s  a re  g e n e ra l l y  
fo u n d  i n  t h e  s p e c i fi c  t e s t  i n s t ru m e n t  s t a n d a rd s .   

M a j o r c h a n g e s  i n  t h i s  s t a n d a rd  i n c l u d e :  

•  N o rm a t i v e  re fe re n c e s  a re  u p d a t e d .   

•  D e s i g n  t a rg e t s  a n d  p o l e /z e r o  d a t a  fo r a l l  o f t h e  w e i g h t i n g  n e t w o rk s  a re  n o w  n o r m a t i v e .  

•  T h e  m i s s i n g  g a i n  c o e ffi c i e n t  fo r G - w e i g h t i n g  i s  n o w  i n c l u d e d .  

•  T a rg e t  re s p o n s e  m a g n i t u d e  a n d  p h a s e  d a t a  fro m  1  H z  t o  1 0 0  k H z  i s  p r o v i d e d  fo r t h e  A- ,  B - ,  C - ,  D - ,  
E - ,  a n d  U - ,  a n d  AU - w e i g h t i n g  n e t w o rk s .  T a rg e t  re s p o n s e  m a g n i t u d e  a n d  p h a s e  fro m  0 . 2 5 0  H z  t o  
3 1 5  H z  i s  p ro v i d e d  fo r t h e  G - w e i g h t i n g  n e t w o rk s .  

•  D e s i g n  e q u a t i o n s  a re  u p d a t e d .  

•  Al l  g ra p h s  a re  u p d a t e d .  

•  C o e ffi c i e n t s  a n d  a n a l y t i c  e x p re s s i o n s  fo r t h e  t i m e  r e s p o n s e  ( i m p u l s e  a n d  s t e p  re s p o n s e )  o f 
w e i g h t i n g  n e t w o rk s  a re  m o v e d  t o  a n  i n fo r m a t i v e  a n n e x .  

•  An  i n fo r m a t i v e  a n n e x  o n  d i g i t a l  i m p l e m e n t a t i o n  i s  a d d e d .  

•  U p d a t e d  M a t l a b  fi l e s  fo r t h e  d e s i g n  o f a l l  w e i g h t i n g  n e t w o rk s  a re  i n c l u d e d  w i t h  t h e  s t a n d a rd .  T h e  
i n fo r m a t i v e  a n n e x  d e s c ri b i n g  t h e  u s e  o f t h e  M a t l a b  c o d e  i s  a l s o  re v i s e d .  

•  T h e  b i b l i o g ra p h y  i s  u p d a t e d .  
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Am e ri c a n  N a t i o n a l  S t a n d a rd  
 

D e s i g n  R e s p o n s e  o f We i g h t i n g  N e t w o rk s  
fo r A c o u s t i c a l  M e a s u re m e n t s  

1  S c o p e  

T h e  s c o p e  o f t h i s  s t a n d a rd  i s  t o  s p e c i fy  t h e  t ra n s fe r fu n c t i o n s  o f w e i g h t i n g  n e t w o rk s  u s e d  fo r  a c o u s t i c a l  
m e a s u re m e n t s .  T h e  a n a l o g  p o l e s  a n d  z e ro s  t h a t  d e fi n e  e a c h  w e i g h t i n g  n e t w o rk ,  a s  w e l l  a s  t h e  re s u l t i n g  
m a g n i t u d e  a n d  p h a s e  re s p o n s e  i n  t h e  fre q u e n c y  d o m a i n ,  a re  p ro v i d e d .  T h e  s c o p e  i s  re s t ri c t e d  t o  t h e  
d e s i g n ,  o r t a rg e t  re s p o n s e s  o f t h e s e  w e i g h t i n g  n e t w o rk s .  T o l e ra n c e s  o n  t h e s e  r e s p o n s e s  a re  g e n e ra l l y  
fo u n d  i n  t h e  c o rre s p o n d i n g  a c o u s t i c a l  i n s t ru m e n t  p e rfo rm a n c e  s p e c i fi c a t i o n s  a n d  a re  t h e r e fo re  o u t s i d e  t h e  
s c o p e  o f t h i s  s t a n d a rd .  A d d i t i o n a l  i n fo rm a t i o n  re g a rd i n g  t i m e  re s p o n s e  a n d  d i g i t a l  i m p l e m e n t a t i o n s  a re  
fo u n d  i n  t h e  i n fo rm a t i v e  a n n e x e s .  

2  N o rm a t i v e  re fe re n c e s  

T h e s e  re fe re n c e s  a r e  i n d i s p e n s a b l e  fo r t h e  a p p l i c a t i o n  o f t h i s  d o c u m e n t .   F o r d a t e d  re fe re n c e s ,  o n l y  t h e  
e d i t i o n  c i t e d  a p p l i e s .   F o r u n d a t e d  re fe re n c e s ,  t h e  l a t e s t  e d i t i o n  o f t h e  re fe re n c e d  d o c u m e n t  ( i n c l u d i n g  a n y  
a m e n d m e n t s )  a p p l i e s .  

AS A/ AN S I  S 1 . 4  / P a rt  1  /I E C  6 1 6 7 2 - 1 : 2 0 1 3  E l e c t ro a c o u s t i c s  –  S o u n d  L e v e l  M e t e r s  –  P a rt  1 :  S p e c i fi c a t i o n s  

AS A/ AN S I  S 1 . 6 - 2 0 1 6  A m e r i c a n  N a t i o n a l  S t a n d a rd  –  P re fe rre d  F re q u e n c i e s ,  F re q u e n c y  L e v e l s ,  a n d  B a n d  
N u m b e rs  fo r Ac o u s t i c a l  M e a s u re m e n t s  

I E C  6 0 5 3 7 : 1 9 7 6  F re q u e n c y  w e i g h t i n g  fo r t h e  m e a s u re m e n t  o f a i rc ra ft  n o i s e  ( D - w e i g h t i n g )  

I E C  6 1 0 1 2 : 1 9 9 0  F i l t e rs  fo r t h e  m e a s u re m e n t  o f a u d i b l e  s o u n d  i n  t h e  p re s e n c e  o f u l t ra s o u n d  

AS A/ AN S I  S 1 . 4 5 - 2 0 2 0 /I E E E  2 6 0 . 4 - 2 0 1 8  S t a n d a rd  fo r L e t t e r S y m b o l s  a n d  Ab b r e v i a t i o n s  fo r Q u a n t i t i e s  
U s e d  i n  Ac o u s t i c s  

I S O  7 1 9 6 : 1 9 9 5  Ac o u s t i c s  –  F re q u e n c y - w e i g h t i n g  c h a r a c t e ri s t i c  fo r i n fra s o u n d  m e a s u re m e n t s  

3  We i g h t i n g  n e t w o rk  re s p o n s e  c h a ra c t e ri s t i c s  -  F re q u e n c y  d o m a i n  t ra n s fe r 
fu n c t i o n  

I n  t h e  fre q u e n c y  d o m a i n ,  t h e  c o m p l e x  t ra n s fe r fu n c t i o n  H(jf)  o f a  fi l t e r d r i v e n  b y  a  c o n t i n u o u s  s i n u s o i d a l  
w a v e fo rm  o f fre q u e n c y ,  f,  c a n  b e  e x p re s s e d  a s  

∏
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)(        ( 1 )  

w h e re  t h e re  a re  M fi n i t e  c o m p l e x  z e ro s  zm  o f o rd e r qm ;  N  c o m p l e x  p o l e s  pn  o f o rd e r rn ;  K i s  a  g a i n  c o n s t a n t  
c h o s e n  s o  t h a t  t h e  l e v e l  o f t h e  m a g n i t u d e  o f t h e  w e i g h t i n g  n e t w o rk  re s p o n s e  i s  0  d B  a t  t h e  re fe r e n c e  

fre q u e n c y ;  a n d  1−=j .  
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N O T E  1  T h e  p o l e  a n d  z e ro  l o c a t i o n s  a re  u s u a l l y  g i v e n  a s  ra d i a n  fre q u e n c y  v a l u e s  i n  t h e  c o m p l e x  p l a n e .  R a d i a n  

fre q u e n c y  v a l u e s  h a v e  b e e n  d i v i d e d  b y  2π,  s o  a l l  p o l e  a n d  z e ro  l o c a t i o n s  i n  t h i s  s ta n d a rd  a re  g i v e n  i n  h e rt z .  

N O T E  2  T h e  re fe re n c e  fre q u e n c y  fo r m o s t w e i g h ti n g  n e t wo rks  i s  1  k H z .  H o w e v e r,  t h e  G - w e i g h t i n g  n e t w o rk fo r 
i n fra s o u n d  m e a s u re m e n ts  u s e s  a  re fe re n c e  fre q u e n c y  o f 1 0  H z .   

3 . 1  M a g n i t u d e  

T h e  l e v e l  o f t h e  n e t w o rk  re s p o n s e  m a g n i t u d e  i s  g i v e n  b y  

( ) ( )fHfW 10log20=   [ d B ]       ( 2 )  

W i t h  t h e  p o l e s  i n  t h e  fo rm  nnn jp βα +=  a n d  t h e  z e r o s  i n  t h e  fo rm  mmm jz δγ += ,  t h e  l e v e l  o f t h e  

n e t w o rk  re s p o n s e  m a g n i t u d e  c a n  b e  w r i t t e n  i n  t e r m s  o f re a l  q u a n t i t i e s  a s  
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∏
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 [ d B ]    ( 3 )  

3 . 2  P h a s e  

T h e  p h a s e  re s p o n s e  o f t h e  n e t w o rk  i s  g i v e n  b y  

 

�(�) = ta n−1 �Im {�(��) }

Re {�(��) }
�  

          ( 4 )  

w h i c h  c a n  b e  w ri t t e n  i n  t e rm s  o f re a l  q u a n t i t i e s  a s  

�(�) = � ��
�

�=1
ta n−1 �� − ���� � − � ��

�

�=1
ta n−1 �� − ���� �  

          ( 5 )  

4  D e s i g n  o f A -  a n d  C - w e i g h t i n g  n e t w o rk s  

AS A/ AN S I  S 1 . 4  /P a rt  1  / I E C  6 1 6 7 2 - 1  s p e c i fi e s  t h e  p o l e s  a n d  z e ro s  fo r t h e  A -  a n d  C - - w e i g h t i n g  n e t w o rk s .  
T h e  m a g n i t u d e  l e v e l  a n d  p h a s e  re s p o n s e  fo r t h e  A- ,  a n d  C - w e i g h t i n g  n e t w o rk s ,  a s  c o m p u t e d  fro m  t h e  p o l e s  
a n d  z e ro s  u s i n g  E q u a t i o n s  ( 2 )  t h ro u g h  ( 5 )  a t  t h e  AN S I / AS A S 1 . 6  p re fe rre d  fre q u e n c i e s  a re  s h o w n  i n  T a b l e  
2 .  T h e  m a g n i t u d e  l e v e l  a n d  p h a s e  re s p o n s e s  a re  p l o t t e d  i n  F i g u r e s  1  a n d  2  fo r t h e  fre q u e n c y  ra n g e  fro m  1  
H z  t o  1 0 0  k H z .  

N O T E  A - w e i g h ti n g  a n d  C - w e i g h t i n g  w e re  o ri g i n a l l y  i n t e n d e d  t o  b e  a  s i m p l i fi e d  a p p ro x i m a ti o n  t o  th e  i n v e rs e  o f t h e  
4 0  p h o n  a n d  1 0 0  p h o n  e q u a l  l o u d n e s s  c o n t o u rs  fo r p u re  t o n e s ,  re s p e c t i v e l y .  

T h e  p o l e s  a n d  z e ro s  o f t h e  A- ,  a n d  C - w e i g h t i n g  n e t w o r k s  a re  l i s t e d  i n  T a b l e  1 .  F o r  t h e  A-  a n d  C - w e i g h t i n g  
n e t w o rk s ,  a l l  o f t h e  p o l e s  a re  o n  t h e  re a l  a x i s .   
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N O T E  T h e  p o l e s  o f t h e  C - w e i g h ti n g  n e t w o rk  a re  a  s u b s e t o f th e  p o l e s  fo r t h e  A- we i g h t i n g  n e t wo rk.  

T a b l e  1  –  P o l e s  a n d  z e ro s  ( i n  H z ) ,  a n d  g a i n  c o n s t a n t s  o f t h e  t ra n s fe r fu n c t i o n s  fo r t h e  A -  a n d  C -
w e i g h t i n g  n e t w o rk s .  

 A - w e i g h t i n g  C - w e i g h t i n g  

Z e ro s  m  q m  γm  +  jδm  q m  γm  +  jδm  

 1  4  0  +  j 0  2  0  +  j 0  

      

P o l e s  n  rn  αn  +  jβn  rn  αn  +  jβn  

 1  2  - 2 0 . 5 9 8 9 9 7  +  j 0  2  - 2 0 . 5 9 8 9 9 7  +  j 0  

 2  1  - 1 0 7 . 6 5 2 6 5  +  j 0  –  –  

 3  1  - 7 3 7 . 8 6 2 2 3  +  j 0  –  –  

 4  2  - 1 2  1 9 4 . 2 1 7  +  j 0  2  - 1 2  1 9 4 . 2 1 7  +  j 0  

      

K  1 . 8 7 1 9 3 4 4  x  1 0 8  1 . 4 9 7 6 2 4 5  x  1 0 8  
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4  © 2 0 2 3  Ac o u s t i c a l  S o c i e t y  o f Am e ri c a  – A l l  ri g h ts  re s e rv e d .  

T a b l e  2  –  S t e a d y - s t a t e  m a g n i t u d e  l e v e l  a n d  p h a s e  re s p o n s e  o f t h e  A -  a n d  C - w e i g h t i n g  n e t w o rk s .  

F re q u e n c y ,  
H z  

M a g n i t u d e ,  d B  P h a s e ,  °   

A - w e i g h t i n g  C - w e i g h t i n g  A- w e i g h t i n g  C - w e i g h t i n g  

1 . 0 0  - 1 4 8 . 5 8  - 5 2 . 5 1  - 6 . 1 8  - 1 8 5 . 5 7  
1 . 2 5  - 1 4 0 . 8 3  - 4 8 . 6 5  - 7 . 7 2  - 1 8 6 . 9 6  
1 . 6 0  - 1 3 2 . 2 8  - 4 4 . 3 8  - 9 . 8 7  - 1 8 8 . 9 0  
2 . 0 0  - 1 2 4 . 5 5  - 4 0 . 5 3  - 1 2 . 3 3  - 1 9 1 . 1 1  
2 . 5 0  - 1 1 6 . 8 5  - 3 6 . 7 0  - 1 5 . 3 9  - 1 9 3 . 8 6  
3 . 1 5  - 1 0 8 . 8 9  - 3 2 . 7 6  - 1 9 . 3 4  - 1 9 7 . 4 2  
4 . 0 0  - 1 0 0 . 7 2  - 2 8 . 7 3  - 2 4 . 4 5  - 2 0 2 . 0 2  
5 . 0 0  - 9 3 . 1 4  - 2 5 . 0 3  - 3 0 . 3 8  - 2 0 7 . 3 3  
6 . 3 0  - 8 5 . 4 0  - 2 1 . 3 0  - 3 7 . 9 1  - 2 1 4 . 0 7  
8 . 0 0  - 7 7 . 5 5  - 1 7 . 5 9  - 4 7 . 4 0  - 2 2 2 . 5 2  
1 0 . 0  - 7 0 . 4 3  - 1 4 . 3 3  - 5 7 . 9 7  - 2 3 1 . 8 8  
1 2 . 5  - 6 3 . 5 8  - 1 1 . 3 4  - 7 0 . 2 1  - 2 4 2 . 6 2  
1 6 . 0  - 5 6 . 4 2  - 8 . 4 3  - 8 5 . 5 2  - 2 5 5 . 8 3  
2 0 . 0  - 5 0 . 3 9  - 6 . 2 2  - 1 0 0 . 5 7  - 2 6 8 . 5 0  
2 5 . 0  - 4 4 . 8 2  - 4 . 4 4  - 1 1 6 . 2 8  - 2 8 1 . 2 6  
3 1 . 5  - 3 9 . 5 2  - 3 . 0 3  - 1 3 2 . 6 9  - 2 9 3 . 9 3  
4 0 . 0  - 3 4 . 5 4  - 1 . 9 8  - 1 4 9 . 3 7  - 3 0 5 . 8 8  
5 0 . 0  - 3 0 . 2 7  - 1 . 3 0  - 1 6 4 . 4 8  - 3 1 5 . 6 9  
6 3 . 0  - 2 6 . 2 2  - 0 . 8 2  - 1 7 9 . 6 0  - 3 2 4 . 3 8  
8 0 . 0  - 2 2 . 4 0  - 0 . 5 0  - 1 9 4 . 6 8  - 3 3 1 . 8 7  

1 0 0  - 1 9 . 1 4  - 0 . 3 0  - 2 0 8 . 2 7  - 3 3 7 . 6 6  
1 2 5  - 1 6 . 1 9  - 0 . 1 7  - 2 2 1 . 3 4  - 3 4 2 . 4 6  
1 6 0  - 1 3 . 2 4  - 0 . 0 8  - 2 3 5 . 1 3  - 3 4 6 . 8 3  
2 0 0  - 1 0 . 8 5  - 0 . 0 3  - 2 4 6 . 9 9  - 3 5 0 . 1 2  
2 5 0  - 8 . 6 7  0 . 0 0  - 2 5 8 . 3 5  - 3 5 2 . 9 3  
3 1 5  - 6 . 6 4  0 . 0 2  - 2 6 9 . 7 3  - 3 5 5 . 4 8  
4 0 0  - 4 . 7 7  0 . 0 3  - 2 8 1 . 2 6  - 3 5 7 . 8 6  
5 0 0  - 3 . 2 5  0 . 0 3  - 2 9 1 . 9 5  - 3 5 9 . 9 8  
6 3 0  - 1 . 9 1  0 . 0 3  - 3 0 2 . 9 6  - 3 6 2 . 1 7  
8 0 0  - 0 . 7 9  0 . 0 2  - 3 1 4 . 2 1  - 3 6 4 . 5 6  

1 0 0 0  0 . 0 0  0 . 0 0  - 3 2 4 . 4 5  - 3 6 7 . 0 2  
1 2 5 0  0 . 5 8  - 0 . 0 3  - 3 3 4 . 3 4  - 3 6 9 . 8 2  
1 6 0 0  0 . 9 9  - 0 . 0 9  - 3 4 4 . 8 7  - 3 7 3 . 4 7  
2 0 0 0  1 . 2 0  - 0 . 1 7  - 3 5 4 . 1 2  - 3 7 7 . 4 5  
2 5 0 0  1 . 2 7  - 0 . 3 0  - 3 6 3 . 3 2  - 3 8 2 . 2 3  
3 1 5 0  1 . 2 0  - 0 . 5 0  - 3 7 3 . 0 8  - 3 8 8 . 2 2  
4 0 0 0  0 . 9 6  - 0 . 8 3  - 3 8 3 . 7 4  - 3 9 5 . 7 3  
5 0 0 0  0 . 5 5  - 1 . 2 9  - 3 9 4 . 4 9  - 4 0 4 . 1 2  
6 3 0 0  - 0 . 1 2  - 1 . 9 9  - 4 0 6 . 6 1  - 4 1 4 . 2 7  
8 0 0 0  - 1 . 1 5  - 3 . 0 5  - 4 2 0 . 2 0  - 4 2 6 . 2 4  

1 0  0 0 0  - 2 . 4 9  - 4 . 4 1  - 4 3 3 . 6 3  - 4 3 8 . 4 7  
1 2  5 0 0  - 4 . 2 5  - 6 . 1 8  - 4 4 7 . 3 6  - 4 5 1 . 2 3  
1 6  0 0 0  - 6 . 7 1  - 8 . 6 3  - 4 6 2 . 2 0  - 4 6 5 . 2 3  
2 0  0 0 0  - 9 . 3 5  - 1 1 . 2 8  - 4 7 4 . 7 2  - 4 7 7 . 1 4  
2 5  0 0 0  - 1 2 . 3 3  - 1 4 . 2 6  - 4 8 5 . 9 6  - 4 8 7 . 9 0  
3 1  5 0 0  - 1 5 . 7 0  - 1 7 . 6 4  - 4 9 6 . 0 6  - 4 9 7 . 6 0  
4 0  0 0 0  - 1 9 . 4 1  - 2 1 . 3 5  - 5 0 4 . 8 2  - 5 0 6 . 0 3  
5 0  0 0 0  - 2 3 . 0 2  - 2 4 . 9 5  - 5 1 1 . 5 7  - 5 1 2 . 5 4  
6 3  0 0 0  - 2 6 . 8 5  - 2 8 . 7 9  - 5 1 7 . 2 8  - 5 1 8 . 0 5  
8 0  0 0 0  - 3 0 . 8 8  - 3 2 . 8 2  - 5 2 2 . 0 3  - 5 2 2 . 6 4  

1 0 0  0 0 0  - 3 4 . 6 8  - 3 6 . 6 2  - 5 2 5 . 5 9  - 5 2 6 . 0 7  
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