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ABSTRACT 

The CA/VSC Se conda r y  Sa f e t y  Ra t i ng S y s t em i s  a p r e d i c t i v e m e thod 
f o r  e s t i ma t i ng a new veh i c l e ' s  pe r f o rmance i n  the m i x  o f  
acc i d e n t s  i t  w i l l  p r ed i c t ab l y  encount e r . I t  i s  p u b l i s hed v i a 
consumer o r gan i sa t i ons t o  a 1 1 ow p u r c ha s e r s t o  take se conda r y  
s a f e t y  i n t o  account when mak i ng t he i r  buy i ng d e c i s i o ns . Abo u t  2 0 0  
mo�e l s  o f  ve h i c l e  have b e e n  i nsp e c t ed and a s s e s s ed u s i ng t h i s  
s y s t e m ove r t he pa s t  8 yea r s . 

The Fo l ksam C a r  S a f e t y  Ra t i ng s  deduce t h e  r e l a t i ve s a f e t y  o f  
d i f f e r e n t  mode l s  o f  c a r  r e t r o s p e c t i ve l y ,  u s i ng i n su rance and 
po l i c e a c c i d e n t  data . The r e s u l t s  a r e  g i ven w i d e  pub l i c i t y ,  aga i n  
w i t h the i n t e nt i on o f  i n f l uenc i ng consumer d e c i s i o ns . 

A s u b s e t  o f  22 car mode l s ,  common t o  b o t h  r a t i ng s y s t e ms , was 
se l e c t ed and the c o r r e l a t i o n be tween t h e  p r e d i c ted s a f e t y  
pe r f o rmance and the a c t u a l e x pe r i ence i n  a c c i d e n t s  was exam i ned . 
Th i s  c o r r e l a t i o n i s  shown t o  be h i gh . 

The var i ou s  approaches t o  s a f e t y  r a t i ng u s e d  a r ound t h e  wor l d  a r e  
d i s c u s s ed and r ev i ewed f o r  t he i r  s t r e ngths and weakne s s e s . 

INTRODUCTION 

The CA/VSC Se condary Sa f e t y Ra t i ng Sys t em f o r  c a r s  ( 1 ) i s  t he 
on l y  s y s t e m  i n  t h e  wor l d  t h a t  a t t em p t s  t o  p r ed i c t  t h e  s e condary 
s a f e t y  p e r f o rmance of new c a r s  i n  the m i x  o f  a c c i d e n t s  t hey w i l l  
p r ed i c t ab l y  encount e r . A s  s u c h  i t  i s  i nt ended t o  a l l ow t h e  c a r  
b u y e r  t o  t a k e  s a f e t y  i nt o  a c c o u n t  w h e n  mak i ng a buy i ng de c i s i on . 
Th i s  i n  t u r n , apa r t  f r om b e ne f i t t i ng t h e  i nd i v i dua l cons ume r ,  
i n t r o d u c e s  mar k e t  f o r c e s  i nt o  t h e  a r e a  o f  s e condary s a f e t y  
d e s i g n . 

The Fo l k s a m  Car Ra t i ng Sys t em ( 2 )  a t t e mp t s  t o  d e d u c e  t he r e l a t i ve 
saf e t y  o f  d i f f e r e n t  d e s i g n s  o f  c a r  r e t r o s p e c t i ve l y  by ana l y s i s  
o f  i n s u r a n c e  and po l i c e a c c i de n t  d a t a  i n  Swed e n . The need t o  
ac cumu l a t e  s u f f i c i en t  a c c i d e n t  e x pe r i ence p r i o r  t o  ana l y s i s  
ne c e s s a r i l y  cau s e s  a d e l ay o f  sev e r a l y ea r s  b e t ween t h e  
i n t rodu c t i o n  o f  a n e w  mod e l a n d  i t s  eva l ua t i o n  on th i s  r a t i ng 
s y s t e m . Howe v e r , t h e r e  i s  t h e  c l ea r  i n t e n t i o n  t o  i n f l uence bu y i ng 
de c i s i o ns , and i ndeed change t he way i n  w h i c h s a f e t y  i s  v i ewed 
w i t h i n  car compan i e s . 

I t  shou l d  b e  s t r e s s ed t h a t  t h e  d e f  i n i t i on o f  s a f e t y  p e r f ormance 
i s  a v e r y  comp l e x i s s u e , and that t he r e  i s  r oom for much 
d i s c u s s i on on what cons t i t u t e s  t h e  m o s t  mean i ng f u l mea s u r e  o f  
th i s  qua l i t y .  Wh i l s t t h e r e  a r e  s u b s t an t i a l  d i f f e r e n c e s  i n  t h e  
d e t a i l ed na t u r e  o f  w h a t  i s  be i ng measured i n  t he t wo r a t i ng 
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sys t ems cons i de r ed h e r e , t h e r e  i s  a shared a i m  o f  t r y i ng t o  gu i d e  
consum e r s  and ca r manu f a c t u r e r s  towa rds s a f e r  veh i c l e  des i gns . 
The r e  i s  i n t e r e s t  b o t h  i n  t he e x t e n t  t o  wh i ch the adv i c e o f f e r ed 
by t he two s y s t ems c o r r e l a t e s , and a l s o i n  e xp l o r i ng the scope 
for p r ed i c t i v e  and r e t r o s p e c t i ve approaches comp l ement i ng each 
o t he r  i n  the f u t u r e . 

I t  i s  b e l i e ved t h a t  t h i s  i s  the f i r s t  t i me t h a t  the c o r r e l a t i on 
b e t w e e n  a p r ed i c t i ve sy s t em , a i med a t  r a t i ng veh i c l e s i n  t h e  
who l e  popu l a t i o n  o f  acc i d e n t s  l i ke l y  to be e ncoun t e red , h a s  been 
compa r ed w i t h a r e t r o s p e c t i ve acc i de n t  based s y s t e m  i n  t h i s  way . 

DISCUSSION OF VARIOUS APPROACHES TO RATING OF SECONDARY SAFETY 

The r e  a r e  two f undame nt a l  approaches t o  the p r ov i s i o n  o f  
s e c ondar y  s a f e t y  i nf o rmat i o n  o n  c a r s . The f i r s t  at t e mp t s  t o  
PREDICT how a new d e s  i g n  w i l 1 behave when r e  l eased i n  t o  t h e  
t r a f f i c  env i r onmen t . Th i s  p r ed i c t i o n  can b e  based on a var i e t y  
o f  m e t hod s , rang i ng f r om a s i ng l e  f ro nt a l  c rash·  t e s t  w i t h 
i n s t rume n t ed dumm i e s , as u s ed w i th t he New C a r  A s s es sment P r o g r am 
( NCAP )  i n  Ame r i ca f o r  examp l e ,  t o  t he a pp l i cat i on o f  f i e l d  
acc i d e n t  e x p e r  i ence a s  u s e d  i n  t he CA/VSC Secondary Saf e t y  
Rat i ng Sys t em .  A s e cond t ype o f  approach s e e k s  t o  deduce 
RETROSPECTI V ELY how a veh i c l e  i s  a c t ua l l y  p e r f o r m i ng on t h e  bas i s  
o f  ac c i de n t  e x pe r i e n c e  w i th t h e  mod e l i n  q u e s t i on .  Examp l es o f  
t h i s  approach a r e  t he H i ghway Loss Da t a  I ns t i t u t e  ( HLDI ) r a t i ng s  
i n  Ame r i ca and t he Fo l ksam r a t i ng s  i n  Sweden .  

I t  i s  wo r t h  r ev i e w i ng t h e  s t r engths and w e a k n e s s e s  o f  t he s e  t w o  
bas i c  approache s . I t  w i l l  be s e e n  t ha t  b o t h  have t he i r  p o s i t i ve 
po i n t s , and i t  i s  no t t h e  c a s e  that one approach shou l d  be u s ed 
t o  t he e x c l u s i on o f  a l l o t h er s . Rat he r , i t  i s  appa r e n t  t ha t  t h e  
be s t  r e su l t s can b e  o b t a i ne d  i n  t h e  f u t u r e  when p r ed i c t i ve and 
r e t r o spec t i ve s y s t e m s  can w e r k  i n  harmony . 

Pos i t i ve Aspec t s  o f  Pred i c t i ve Sys t ems 

1 ) I d ea l l y  they s hou l d  be capab l e  of u s e  d u r i ng t h e  v eh i c l e  
d e s i gn p r o c e s s ,  a s  w e l l  as be i ng u s ed t o  a s s e s s  t h e  v eh i c l e  
i n  produc t i o n  f o r m . 

2 )  Becaus e  t hey c a n  be a pp l i ed t o  new mod e l s  a s  t he y  a r e  l aunched 
o n t o  t he mar ke t , p r ed i c t i ve r a t i ng s  have t he p o t e n t i a l  f o r  
p r odu c i ng t he g r e a t e s t  e f f ec t  o n  t he v eh i c l e  m i x  o n  t h e  r o ad s . 
They t h e r e f o r e  have t h e  g r ea t e s t  po t en t i a l  f o r  encourag i ng 
veh i c l e  manu f a c t u r e r s  t o  g i v e  h i gh p r i o r i t y t o  s a f e t y  d e s i gn .  

3 )  Peop l e  can a c t ua l l y  r e d u c e  t he r i s k  o f  s u s t a i n i ng unnece s s a r y  
i nj u r y  by avo i d i ng l e s s  s a f e  veh i c l e s .  

4 )  By i nd i c a t i ng t ha t  some named d e s i gn s  f a l l  s h o r t  o f  t h e  l ev e l 
a c o n s u m e r  cou l d r e a so nab l y e x p e c t , p a r  t i c u  l a r  l y i n  compar i s o n  
t o  compe t i t i ve mode l s ,  t h e y  encour a g e  manu f a c t u r e r s  t o  avo i d  
s u c h  d e s i gn t o  m i n i m i se p r oduc t  l i ab i l i ty r i s k s . 
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5 )  Re s u l  t s  a r e  f r ee f r om comp l i ca t i ons i n t roduced by f a c t o r s  
assoc i a t e d  w i  t h  t h e  type o f  p e r son who choo s e s  t o  buy and 
d r i ve a par t i cu l ar mod e l o f  car , and o t her i s s u e s  of e x po su r e . 

Nega t i ve A s pe c t s  o f  P r ed i c t i ve Sys t ems 

1 )  The t e c hn i que u s ed for v e h i c l e  a s s e s sm e n t  must r e l a t e  very 
c l o s e l y  t o  rea l acc i de n t  cond i t i ons . I f  i t  does no t ,  there i s  
a r i s k that des i gn w i l l  be opt i m i sed t o  produce good r e s u l t s 
on a r a t i ng s y s t e m  w i t hout a s s o c i a t ed good p e r f o rmance i n  
acc i d en t s . 

2 )  I f  d e s t ruc t i ve t e s t i ng i s  u s e d  as t h e  who l e  o r  pa r t  o f  a 
r a t i ng sys t em , t h e  c o s t s  i nc r e a s e  r ap i d l y .  Neve r t he l e s s , 
r e l evant des t r uc t i v e  t e s t i ng shou l d  be cons i d e r e d  t o  i mp rove 
p r ed i c t i ve sys t ems . 

3 )  The r e  a r e  d i f f i cu l t i e s a s s o c i a ted w i th mak i ng a su i t ab l e  
a l l owance f o r  t he i nf l uence of veh i c l e  w e i gh t . 

Pos i t i ve Aspe c t s  o f  Re t r o spec t i ve Sys te m s  

1 )  B y  u s i ng the r e su l t s o f  a c t ua l acc i den t s  w i t h human occupa n t s  
some o f  t he d i f f i cu l t i e s assoc i a t ed w i t h c r a s h  t e s t i ng and 
i nt e r p r e t a t i o n  o f  dummy e x pe r i e n c e  a r e  bypa s s ed . 

2 )  Depend i ng on t he na t u r e  o f  t he da t a  u s ed , t h e r e  i s t h e  
po t en t i a l  f o r  commen t i ng on veh i c l e  p e r f o rmance i n  the e n t i r e 
m i x  o f  acc i d e n t  types , i nc l ud i ng comp l ex s i t u a t i ons wh i c h  a r e  
d i f f i cu l t  t o  r ep r oduce under t e s t  cond i t i ons . 

3 )  I f  t h e  data u s e d  i s  c o l l e c t ed f o r  o t h e r  p u r po s e s  anyway , the 
add i t i o na l  c o s t  o f  ana l ys i s  t o  p r oduce r a t i ng i n f o r ma t i o n  can 
be r e l a t i ve l y  sma l l .  

Nega t i ve Aspe c t s  o t  Re t rospec t i ve Systems 

1 )  The r e s u l ts nece s sa r i l y  o n l y  become ava i l ab l e  some years a f t e r  
a new c a r  mod e l i s  l au nched . Resu l t s o n  h i gh s e l l i ng c a r s  
become ava i l ab l e  sooner t han t ho s e  o n  l ow e r  vo l ume mode l s .  

2 )  The r e  a r e  r e a l p r o b l ems i n  e l i m i na t i ng d r i v e r  and v e h i c l e  u s e  
charac t e r i s t i c s  e n t i r e l y  f r om a c c i de n t  o u t come da t a .  

3 )  The r e  a r e  d i f f i cu l t i e s  i n  mak i ng t h e  a na l y s i s  s u i t ab l e  f o r  
comment i ng o f  a l l occupan t s , no t j u s t  t he d r i ve r , and a l l 
acc i de n t  types . 

4 )  The r e  a r e  m a j o r  d i f f i cu l t i e s  i n  e xp l a i n i ng t h e  reasons beh i nd 
t he d i f f er e n c e s  i n  appar e n t  s a f e t y  be t we e n  t w o  c a r s  o f  s i m i l a r  
w e i g h t  f o r  examp l e ,  i f  on l y  i n j ur y  d a t a  and super f i c i a l  
acc i de n t  d a t a  i s  ava i l ab l e .  

Prob l ems o f  Rat i ng Sys t ems based on Crash Tes t s  and Dummy Ou t pu t s  

1 )  Because c o s t s  a r e  h i gh ,  t h e r e  i s  a n e e d  t o  c ondu c t  t he m i n i mum 
numbe r o f  t es t s ,  u s ua l l y  on l y  one . Th i s  m u s t  i n t roduce 
prob l em s  of r epea t ab i l i t y .  
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2 )  I n j u r y  p r ed i c t i ons based on dummy o u t p u t s  a r e  c r i t i ca l l y  
i nf l uenced by t he d e t a i l ed des i gn of the spe c i f i c a r ea o f  the 
veh i c l e  cont a c t ed in a s i ng l e  t e s t . S i nc e  the charac t e r i s t i c s  
o f  the s t ee r i ng whe e l  o r  knee i mpact a r e a  can change 
d rama t i ca l l y  i f  the impact s i t e i s  moved a f ew cent i m e t r e s , 
o r  the contact speed i s  changed s l i ght l y ,  dummy mea s u r emen t s  
f r om a s i ng l e  t e s t  prov i d e  a poor meas u r e  o f  the p r ed i c ted 
ove r a l l s a f e t y  o f  a veh i c l e  i n  the f u l  l m i x  o f  acc i dent 
c i rcums t ances . 

3 )  The p r ac t i ca l  con s t r a i n t s  on t h e  number o f  t e s t s  that can be 
conduc t e d , i mposed by c o s  t ,  mean t ha t on 1 y a v e r y  1 im  i ted 
s i mu l a t i on o f  the range o f  cond i t i ons encoun t e r ed in a c c i d e n t s  
can be und e r t aken . 

4 )  Who l e  veh i c l e  c rash t e s t s  aga i ns t  a f i xed ba r r i e r p r ov i d e  no 
m e a s u r e  of t he bene f i t s or d i sadvan t a g e s  ava i 1 ab 1  e to car 
occupa n t s  as a r e su l t  of  d i f f e r i ng veh i c l e  mas s .  

P r o b l ems Common t o  any Ra t i ng Sys t em 

1 )  A su i tab l e  d e f i n i t i on of what i s  i mp l i ed by the t e r m  " sa f e t y "  
i s  needed . Dec i s i on s  have t o  b e  made abou t t he r e l a t i ve 
i mp o r tance g i ven t o  p r even t i ng d e a t h ,  s e r i ou s  i n j u r y , 
d i sa b l i ng i n j u r y  and m i no r  i nj u r y . 

2 )  Dec i s i ons have t o  be made about wha t r e s  t ra i nt u sage r a  t e s  and 
cond i t i ons a r e  appropr i at e .  Shou l d  t he i nt e n t i o n  be t o  
i nd i ca t e  t h e  l eve l o f  per f o rmance ant i c i pa t ed i f  a l l 
r e s t r a i n t s  a r e  u s ed , o r  i f  r e s t r a i n t s  a r e  u s ed a t  t he r a t e s  
a c t ua l l y  o b s e rved i n  t he f i e l d .  

D I FFERENCES OF APPROACH BETWEEN FOLKSAM AND CA/VSC SYSTEMS 

Be f o r e  cons i d e r i ng t h e  ana l y s e s  that f o l l ow ,  i t  i s  impo r t a n t  to 
und e r s tand t he s u b s t an t i a l  d i f f e r en c e s  b e t w e e n  t he bases of t h e  
t w o  r a t i ng s y s t e m s . 

CA/VSC S y s t e m · 

Based o n  U K  acc i dent data 

Ba sed on p r event i on o f  f a t a l  
and s e r i ou s  i n j u r y  w i t h heavy 
emphas i s  on fa t a l  i n j u r y  

Comme n t s  on s a f e t y  o f  veh i c l e  
f o r  a l l o c cupant pos i t i on s  

Ant i c i pa t e s  fu l l  s pec t rum o f  
a c c i d ent cond i t i ons 
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Fo l k sam Sy s t em 

Based o n  Swed i s h  a c c i d e n t  da t a  

Two mea s u r e s  ava i l ab l e  -
one r e l a t e s  t o  r i s k o f  
i nj u r y  o f  any sever i t y ;  
t he o t h e r  r e l a t e s  t o  r i sk o f  
1 0% d i sab l i ng i n j ury o r  f a t a l 
out come , w i t h no d i s t i nc t i o n  
b e t ween t he s e  t w o  o u t comes 

Ma i n l y  conf i ned to i n j u r i e s 
t o  adu l t s i n  f r ont s e a t  

Ma i n l y  b a s e d  on car t o  car 
a c c i d e n t s  



CA/VSC Sys t em ( cont . )  

Ba sed on a c t ua l r a t e s  o f  
r e s t r a i n t  usage seen i n  U K  
a c c i d e n t s  

Ba sed on spe c i f i c  mode l i n  range 

Fo l k sam s y s t em ( cont . )  

Exc l udes c a s e s  i n  wh i eh f r a n  t 
s e a t  occupa n t s  a r e  known to 
be unr e s t ra i ned 

Ba sed on comp l e t e  range o f  
pa r t i cu l ar mode l ,  a l  1 e ng i ne 
opt i on s  and body s ty l e s . 

l t  can r e ad i l y  be appr ec i at ed that w i t h t h e  f undam e n t a l 
d i f f e r ences out l i ned above , i t  wou l d  be u n r ea l i s t i c  to e x p e c t  
i de n t i c a l  r e su l t s f r om t h e  t w o  s y s t e m s , even i f  b o t h  w e r e  p e r f e c t  
w i t h i n  t he i r  o w n  t e rms o f  r e f e r ence . 

COMPARI SON OF OUTPUTS OF CA/VSC AND FOLKSAM SYSTEMS 

Bas i c  Des c r i pt i on of Methode 

The CA/VSC a s s e s sment i s  based on a d e ta i l ed i nspe c t i on o f  t h e  
veh i c l e ,  w i t h s o m e  d i smant l i ng . Ove r 50 f ea t u r e s  o f  t h e  car a r e  
r a t ed f o r  d e s i gn qua l i t y aga i ns t  t h e  c u r r e n t  s t a t e  o f  know l edge . 
The r a t i ng f o r  t he s e  i nd i v i dua l a s s e s smen t s  i s  then comb i ned i n  
a way wh i ch r e f l ec t s  the r e l a t i v e  i mpo r t ance o f  each a r ea i n  t he 
who l e  spe c t rum o f  acc i den t s . Th i s  p roduces a Raw S c o r e  w h i c h  i s  
the a s s e s sment o f  t he ove r a l l secondary s a f e t y  d e s i gn qua l i t y .  
Then a c o r r ec t i o n  f o r  veh i c l e  we i gh t  i s  a pp l i ed t o  p roduce the 
Co r r e c t ed S c o r e , w h i c h  i s  the p r ed i c t ed p e r f o rmance of the 
veh i c l e  overa l l  i n  acc i d ent s . 

The Fo l k sam i n j u r y  r i sk r a t i ng i s  based on pa i r e d  compa r i sons o f  
t wo c a r  co l l i s i ons f rom po l i ce d a t a  whe r e  t h e  out come i n  b o t h  
veh i c l e s i s  cons i d e r ed . The i nj u r y  s e ve r i t y  r a t i ng i s  a s s e s sed 
by a sub-samp l e o f  acc i de n t s  r e p o r t e d  w i  t h i n  the t h i r d - pa r ty 
l i a b i l i t y  i ns urance and i n c l ud e s  a l l k i nd s  o f  a c c i dent s . De t a i l ed 
med i ca l  i nf o r ma t i o n  i s  ava i l ab l e  and i s  u s ed t o  c a l cu l at e  the 
r i s k o f  death or d i sab i l i t y .  

I n  some c a se s , m o r e  t han one mode l i n  a mod e l  r a nge had been 
a s s e s sed on t he CA/VSC s y s t em . I n  t ha t  s i t ua t i on ,  w h e r e  pos s i b l e  
the sa l oon o r  h a t c hback var i a n t s  w e r e  s e l e c t ed f o r  compa r i son 
w i t h the Fo l k s a m  d a t a  r a t he r  t han e s t a t e s , and p e t r o l eng i ne 
ve r s i on s  w e r e  chosen r a t h e r  t han d i e s e l s .  Then t h e  m o s t  r e c e n t l y  
a s s e s s ed mode l was chosen wh i ch m a t c hed the Fo l k sam mode l year 
range . A l l c a r s  i nc l uded i n  t h e  a na l ys i s  bad been f i t t ed w i th 
r e a r  s e a t  be l t s .  

Ma t e r i a l  For Ana l ys i s  

Twe n t y - t wo veh i c l e  mode l s  w e r e  s e l e c t ed w h i c h  w e r e  common t o  both 
r a t i ng sys t ems . Se l e c t i o n  w a s  cont ro l l ed s o l e l y  by the need f o r  
s u f f i c i e n t  number s  o f  a g i ven mod e l t o  ex i s t  w i t h i n  Fo l k s a m ' s  
ac c i d e n t  f i l e s f o r  s t a t i s t i ca l l y  r e l i ab l e  ana l ys i s .  The mode l s  
chosen a r e  shown i n  tab l e  1 .  

Tab l e  2 shows t he d a t a  u s e d  f o r  t he ana l y s i s  t h a t  f o l l ow s . The 
data i s  i n  t h e  same o r d e r  as t ab l e  1 .  
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Tab l e  1 :  Mod e l s  Used for t h e  Compa r i son 

------- CA/VSC DATA -------

Spec i f i c  Mode l Year 
Asses sed 

1 9 89 
1 9 8 6  
1 98 7  

------ FOLKSAM DATA -----------

Mod e l  Range 

Aud i 1 00 
C i t r o en BX 
F i a t  R i t mo 

Mod e l  No . i n  
Yea r s  Sampl e 
8 3-90 1 1 6 
A 1 1  42 
A 1 1 48 

Aud i  1 00 2 . 0 E 
C i t r oen BX 
.F � �J. ßeg� t � � . 8 5  S 
F i a t  Uno 4 5  

. . . . . . . . . ' . . ' . . . . . . ' .  "
" 

' ' „ . ' . . . 

F o r d  E s c o r t  1 . 4  L 
F o r d  F i e s t a  1 . 1  L 
F o r d  G r anada Gh i a  
F o r d  S i e r r a  2 . 0  GL 
Mazda 626 GLX 
M e r ce d e s  1 90 E 

1 98 6  
1 98 6  
1 9 84 
1 9 8 5  
1 9 8 8  
1 9 8 6  
1 9 84 

N i s s an . M t � r a . gL. . . . 1 ��4 
Vauxha l l Cava l i e r  L 1 98 7  
Vauxha l l Nova 1 . 3 L 1 9 8 8  
Vauxha l l Be l mont L 1 98 6  
Renau l t  5 TR 1 98 8  
Saab 900 1 98 8  
Saab 9000 i 1 98 7  
Vo l vo 3 4 0  G L  1 . 7 1 98 6  
V o l v o 240 G L  E s t  1 989 . „ " " ' '  . . . „ . „  . • . . . .  „ . . . . . . . . • . . . • . . . . . . . . . . . . . . . .  

Vo l vo 740 GLE 1 98 4  
V W  Go l f  C 5-dr 1 98 6  
V W  Po l o  C 1 9 8 6  

F i a t  Uno 
Fo r d  E s c o r t  
F o r d  F i e s t a  
F o r d  Scorp i o  
F o r d  S i e r r a  
Mazda 6 2 6  
Me r c e d e s  1 90 

. . .  N i s sll,n M i c .r a  
Ope l Ascona 
Ope l Co r sa 
Ope l Kad e t t  
Renau l t  5 
Saab 900 
Saab 9000 
Vo l v o  300 
Vo l vo 240 . . . . . . . . . . . . . . . . .  

Vo l vo 700 
V W  Go l f  / Je t t a 
VW Po l o /Derby 

A l  1 39 
8 1 - 90 3 1 7  
7 6 - 8 9  2 1 5  
A 1 1  6 7  
A 1 1  2 3 3  
8 3 - 8 8  9 0  
A 1 1 5 1  

. . . . .  � 1 1  1 07 
8 2 - 8 8  1 1 7 
A 1 1  5 3  
8 5 - 9 1 1 67 
85-9 1 3 7  
A 1 1 6 7 0  
A 1 1  8 7  
A 1 1  4 2 5  
A l l 2026 . . . . . . . . . . . . . ' "  „ „ . „ „ „ „ . „ 

A l l 6 2 0  
8 4 - 9 1 2 4 5  
A l  1 1 0 1  

Tab l e  2 :  D i f f e re n t  Measur e s  Used i n  the Ana l ys i s  o f  Corre l a t i o n  
b e tween CA/VSC a n d  Fo l ksam Da t a . 

-----CA/VSC DATA---- FOLKSAM DATA -------RANKED ORDER-------

Raw Corrected Vehic l e  Injury Injury Corrected Vehic l e  Injury lnjury 
Score Score Weigbt Risk Severi t� Score WeiJDlt Risk Severit� 
2 1 0 . 1 2 2 0 . 8  1 2 5 0  1 .  1 9  0 . 0 5 3 6  4 4 1 2  7 
1 30 . 8  1 1 4 . 2  900 1 .  24 0 . 0 5 0 8  22 1 3  1 4 . 5  4 
1 8 2 . 7  1 6 1 . 3  920 1 . 1 0 0 . 05 1 7  1 3  1 2  1 0  5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  „ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . „ . „  . . . „ . . . . . . . . . . . . . . . . . . . . . . . . . 

1 57 . 0  1 2 1 . 8  7 1 0 
1 7 2 . 9  1 48 . 2  8 7 0  
1 6 6 . 6  1 3 3 . 0  7 5 5  
1 5 1 . 5  1 5 7 . 7  1 23 0  
1 7 4 . 7  1 69 . 8  1 09 5  
1 6 5 . 8  1 57 . 8  1 05 5  
2 6 3 . 6  26 1 . o  1 1 3 0  
172 ... 2 . . . . . 1 �0.!.� . . . . . . . . . . . .  �7� . . 
1 9 1 . 6  
2 1 3 . 1  
1 90 . 8  
1 6 5 . 4  
2 1 2 . 7  
2 5 1 .  3 
2 0 1 . 2 
1 94 . 8  . . . . . „ . „ „  . . . . . 

2 1 3 . 6  
1 8 5 . 4  
2 1 2 . 5  

1 7 8 . 4  
1 7 4 . 9  
1 65 . 5  
1 32 . 1  
2 1 1 .  6 
2 7 1 .  2 
1 84 . 1 
2 1 4 . 5  . . . . . . . . . . . . . . . „ . . . 

2 26 . 6  
1 5 6 . 7  
1 7 0 . 8  

1 0 1 5  
7 9 9  
8 9 0  
7 5 5  

1 1 4 0  
1 30 5  

9 8 3  
1 34 9  . . . . . . . . . . . . . . . . . . 

1 26 9  
8 4 5  
7 6 5  

1 .  8 2  0 . 09 8 3  
1 .  3 8  0 . 08 9 7  
1 .  6 3  0 . 07 1 7  
0 . 98 0 . 0 7 0 6  
0 . 99 0 . 0 5 3 5  
1 .  2 3  0 . 0603 
1 . 0 2  0 . 0745 

2 1  2 1  
1 7  1 5  
1 8  1 9 . 5  
1 5  5 
1 1  8 
1 4  9 

2 7 

20 20 
1 7  1 9  
1 9  1 7  

6 1 5  
7 6 

1 3  1 2  
8 1 8  

. . . . . .  2.1 .�7 . . . . . .  0.! .2��0 . . . . . . . . . . . .  20 . . . . . . . . . . . . . . .  22 . . . . . . . . . . . . . . .  22 . . . . . . . . . . . . . . .  22 . . . . .  
0 . 87 0 . 0 4 8 7  8 1 0  
1 .  5 5  0 . 0 5 7 3  9 1 7  
1 . 32 0 . 0 6 8 6  1 2  1 4  
1 .  24 0 . 05 5 8  1 9  1 9 . 5  
0 . 94 0 . 07 1 4  6 6 
0 . 64 0 . 0 1 86 1 2 
1 . 1 2 0 . 06 8 3  7 1 1 
0 . 8 5 0 . 05 7 8  5 1 

4 
1 8  
1 6  
1 4 . 5  

5 
1 

1 1 
3 . . . . . . . . . . . . . . . . . . . . „ . . . . . .  „ . . . . . . . . . . . . . . . . . . . . . . „ . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . „ „ „ „  . . . . . . . . . . . . 

0 . 80 0 . 0440 
1 . 0 8  0 . 05 8 3  
2 .  1 4  0 . 1 1 5 5  
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3 3 
1 6  1 6  
1 0  1 8  

2 
9 

2 1  

3 
9 

1 4  
8 

1 6  
1 

1 3  
1 0  „ „ . „ . . . . . . . . . . . . 

2 
1 1  
2 1  



The var i ab l e s u s e d  i n  t he ana l ys i s  can be e xp l a i ned br i e f l y  as 
f o l l ows : 

RAW SCORE A measu r e  f r om t he CA/VSC sys tem o f  the 
soph i s t i ca t i on of secondary sa f e t y  de s i gn . Ve h i c l e  we i ght i s  not 
taken i n t o  accoun t . A h i gh e r  Raw Score i nd i ca t e s  be t t e r  s a f e t y  
des i gn .  

CORRECTED SCORE - The measure o f  se condary s a f e t y  f rom the CA/ VSC 
s y s t em wh i ch i nc l u d e s  the c o r r ec t i on for t he veh i c l e  we i ght . A 
h i gher Cor r ec t ed Score i nd i ca t e s  be t t e r  p r ed i c t ed secondary 
s a f e t y  p e r f o rmance . 

VEHI CLE WEIGHT - The k e r b  we i gh t f o r  t he p a r t  i cu 1 ar UK mode l 
i ns p e c t ed i n  k i l ograms . 

R I SK OF I NJ U RY ( R )  - A mea s u r e  o f  t h e  r i s k  o f  s u s t a i n i ng i nj u r y  
o f  any s e v e r  i t y  d e r  i ved f r o m  t h e  Fo l ksam s y s  t e m  based on t h e  
p a  i red compar i son . The r a t i o  be t w e e n  t h e  number o f  i n j u red 
d r i ve r s  and pa s se ng e r s  ( ov e r  1 8  y e a r s  of age ) in the mod e l  u nd e r  
cons i de r a t i on i s  r e l a t ed t o  t h e  numbe r o f  i nj ur ed occupa n t s  i n  
the o t h e r  veh i c l e  t h u s  s tandard i z i ng f o r  acc i de n t  sever i t y  and 
exposu r e . A h i ghe r f i gu r e  i nd i ca t e s  poor e r  s econdary s a f  e t y  
p e r f o rmance . 

R I SK OF DEATH OR D I SABI L I TY ( INJURY SEVERI TY - Z )  - A comb i na t i on 
o f  R and t he p r ed i c t e d  number o f  f a t a l and d i sab l i ng i n j u r i e s 
based on t h e  A I S  a s s e s sment o f  t h e  i n j u r  i e s .  A h i ghe r f i gu r e  
i nd i ca t e s  p o o r e r  s econdary s a f e t y  p e r f o rmance . 

RANKED ORDER - The pos i t i on i n  w h i ch a g i ve n  mod e l o f  veh i c l e  
appe a r s  i n  an o r d e r ed l i s t  o f  a l l 2 2  veh i c l e s cons i de r ed . The 
1 i s t s a r e  a r r anged so t ha t r ank o r d e r  1 c o r r e s ponds to t h e  
veh i c l e  w i t h  t he h i gh e s t  s econdary s a f e t y  a n d  r a n k  o r d e r  22 
cor r e sponds to t he l owes t .  In the c a s e  of v e h i  c l e we i g h t , t he 
heav i es t  veh i c l e  i s  g i ven rank o r d e r  1 down t o  2 2  f o r  t h e  l ow e s t  
we i gh t  v eh i c l e .  

I t  shou l d  b e  no t ed t h a t  w i th i n  t h e  CA/VSC s y s t em h i gh e r  s co r e s  
a r e  a s s o c i a t ed w i th veh i c l es hav i ng be t t e r  s econdary s a f e t y . 
W i t h i n  Fo l k sam ' s  da t a ,  h i gh e r  nume r i ca l  va l ue s  o f  R and Z a r e  
a s s o c i a t e d  w i th g r e a t e r  r i s k  o f  i nj u ry , and t h u s  r educed l eve l s  
o f  second a r y  s a f e t y . 

RESULTS 

Pub l i shed Data 

The m o s t  bas i c  compar i son appa r e n t  t o  t h e  consumer i s  w h e t h e r  t h e  
pub l i s hed adv i ce g i ve n  by t he t w o  s y s t ems i s  comparab l e .  Tab l e  
3 shows t he c u r r e n t l y  ava i l ab l e  pub l i shed r e su l t s .  I t  w i l l  be 
s e e n  t h a t  a s u b s e t  o f  1 7  o f  t he 22 mode l s  con s i de re d  i n  t h e  ma i n  
ana l ys i s  have b e e n  t h e  sub j e c t  o f  pub l i s he d  i nf o r ma t i on 
( r e f e r e n c e s  3 and 4 ) .  I t  shou l d  be no t e d  t ha t  wh i l e  t he Fo l k sam 
pub l i shed data i s  based o n  d r i ve r  i nj u r y  expe r i e n c e  on l y ,  t h e  
more r e c e n t  unpub l i s hed d a t a  u s e d  f o r  t he bu l k  o f  t he ana l ys i s  
wh i ch f o l l ow s  i nc l ud e s  data f o r  d r i ve r s  and adu l t  passeng er s . 
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Tab l e  3 :  

CA/VSC STAR 
RATING 

8 

7 

6 

5 

4 

Compa r i son o f  Pub l i s h ed I n f o r ma t i o n  f rom the 
C A /VSC and Fo l ksam Sys t em s  

FOLKSAM RESULTS 
BETTER TRAN WORSE THAN 

AVERAGE AVERAGE AVERAGE 

Saab 9000 

Aud i 1 00 
Saab 900 
Vo l v o 240 
Vo l v o 700 

Ope l Asc ona Ope l C o r s a  
Vo l vo 300 

F i a t Rega t t a Ford E s co r t  
F o r d  S i e r r a  Mazda 6 2 6  

Ope l Kad e t t  
VW Go l f  
VW Po l o  

F o r d  F i e s t a  N i s san M i c r a  

I t  i s  c l e a r  t ha t  t h e r e  i s  some cons i s t ency b e t w e e n  t he two 
sys t ems . A l  1 t h e  8 and 7 Star cars i n  the CA/VSC sys t e m a r e  
c l a s s i f i e d  i n  t h e  Fo l k s am Be s t  g r o u p . N o  6 o r  5 S t a r ve h i c l e s 
appear i n  t h e  Fo l k s am Wor s t  group and no 4 S t a r  veh i c l e s appear 
in t he F o l k s am Be s t  c l a s s i f i ca t i o n .  

Ranked O r d e r  Compa r i sons 

Througho u t  t h i s  s e c t i on ,  Spearman ' s  Rank c o r r e l a t i on m e t hod has 
been used t o  exam i ne t h e  d a t a  ranked o n  t h e  bas i s  of d i f f e r e n t  
mea s u r e s  ava i l ab l e  w i t h i n  t h e  t w o  ra t i ng sys t em s . F o r  r e f e r e nce , 
w i  t h  22 o b s e r v a t i ons and 20 deg r e e s  o f  f r eedom , u s i ng a one
t a i  l ed t e s t , a s i gn i f i cance l eve l of 5% i s  i nd i ca t ed by a 
c o e f f i c i e n t  o f  0 . 3 6 0 8  and a l eve l o f  1 %  i s  i nd i c a t ed by a 
co e f f i c i en t  o f  0 . 4 97 5 . 

The r e  i s  a h i gh l y  s i gn i f  i cant c o r r e l a t i o n  b e t we e n  t he CA/VSC 
C o r r e c t ed Score and t h e  R i s k of I n j u r y  measure ( R )  f r om the 
F o l ksam sys t em ( r  = 0 . 66 4 3 , s i g n i f i ca n t  at the 1 %  l eve l ) .  l t  i s  
a l s o c l ea r  t h a t  v eh i c l e  we i g h t  and F o l k sam R s c o r e  a r e  v e r y  
h i g h l y  c o r r e l a t ed ( r  = 0 . 8 7 2 7 ) , s i gn i f i cant a t  t h e  0 . 1 % l eve l ) .  
Howeve r ,  ve h i c l e  we i gh t  i s  i t s e l f  c o r r e l a t e d  w i t h  t h e  mea s u r e  o f  
s o ph i s t i ca t i o n o f  secondary s a f e t y  d e s i gn ava i l ab l e  w i t h i n  t h e  
C A / V S C  r a t i ng sys t ern , C A / V S C  Raw S c o r e  ( r  = 0 . 4605 , s i gn i f i ca n t  
a t  t h e  5% l eve l ) .  

The r e l a t i on s h i p  b e t we e n  veh i c l e  w e i gh t  and Raw S c o r e  i s  a 
r e f l e c t i o n  o f  t he c u r r en t  s i t u a t i o n  i n  wh i ch t he l a r g e r , m o r e  
e x pens i v e , and heav i e r  c a r s  t end t o  be t h o s e  w i  t h  t h e  b e s t  
s e condary s a f e t y  d e s i gn . Th i s  d o e s  n o t  have t o  be t h e  c a s e , and 
i ndeed i t cou 1 d be a r gued t ha t i n  t h e  f u t u r e , i f c a r  s a r e  

d o wn s i z ed t o  r e d u c e  t he i r  env i r onme n t a l i mpac t , 1 i gh t e r  c a r s  w i  1 1  
need rn o r e  s o ph i s t i ca t ed s e c onda r y  s a f e t y  d e s i gn t o  compensa t e  f o r  
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the i nc r eased r i s k o f  i nj u r y  that wou l d  be a s s o c i a ted w i t h a 
s i mp l e  r educ t i on i n  mas s .  Howev e r , a t  p r e s en t , t h e  f a c t  t h a t  
heav i e r  ca r s  t e nd to have b e t t e r  secondary sa f e t y  d e s i gn i s  
i mpor tant i n  unde r s t and i ng how t o  i nt e r p r e t  ana l y s e s  o f  what 
appear supe r f i c i a l  l y  t o  b e  compa r i sons o f  ve h i c l e  we i ght and 
s a f e t y . Pos i t i ve i nf l uences a t t r i bu t ed to v e h i c l e  w e i ght shou l d  
be v i ewed m o r e  c o r r e c t l y  a s  bene f i t s f r om t he e f f e c t s  o f  b o t h  
i nc r eased v eh i c l e  mass and i mp r oved second a r y  s a f e t y  des i gn . Th i s  
po i nt has been ove r l ooked by many s t ud i es i n  t he p a s t , and l eads 
t o  an over - e s t i ma t e  of the bene f i t s  of i nc r eased v eh i c l e  ma ss . 

Regr e s s i on a na l ys e s  

A f u r t h e r  way t o  e xam i ne t h e  d a t a  i s  b y  u s i ng r e g r es s i on ana l ys e s  
on the da ta . Aga i n  f o r  r e f e r ence , u s i ng a one- ta i l ed t e s t , a 
s i gn i f i cance l eve l o f  5 %  i s  i nd i ca t e d  by a l co r r e l a t i o n  
c o e f f i c i en t l > 0 . 3 5 9 8  and s i g n i f i cance a t  1 %  i s  shown b y  a l coe f f i c i en t l > 0 . 4 9 2 1  Becau s e  t he CA/VSC s y s t e m  p r ed i c t s  
second a r y  s a f e t y  some y e a r s b e f o r e  r e s u  l t s  a r e  ava i l a b l  e f o r  
s i m i l ar mode l s  f rom t h e  Fo l k sam s y s t e m , t h e  r e g r e s s i on mode l s  u s e  
t he C A /VSC d a t a  a s  i ndependent va r i ab l e s t o  p r e d i c t  t he Fo l k sam 
r e su l t s a s  dependent var i ab l e .  

The CA/VSC C o r r e c ted S co r e  i s  aga i n  h i gh l y  co r r e l a t e d  w i t h 
Fo l ksam ' s  r i s k o f  i nj u r y  m e a s u r e  ( R )  a s  i l l u s t r a t ed i n  f i g u r e  1 
( r  = -0 . 5 7 2 7 , s i g n i f i c ant a t  t he 1 %  l eve l ) .  The CA/VSC Cor re c ted 
S c o r e  i s  a l so s i gn i f  i cant l y  co r r e l a t e d  w i t h Fo l k sam ' s  r i s k of 
death and d i sab i l i t y  meas u r e· ( 2 )  ( r  = -0 . 38 1 3 , s i g n i f i ca n t  a t  the 
5% l eve l ) .  The r e  i s  a cons i s t e n t  t e ndency f o r  C A / VSC C o r r e c ted 
Sco r e  t o  be be t t e r  c o r r e l a t ed w i t h Fo l k s am ' s  R s c o r e  t han t he Z 
sco r e . 

The r e g r e s s i on ana l ys i s  a l s o conf i rms t he s i gn i f i c ant l i nk i ng 
between ve h i c l e  we i gh t  and qua l i t y  o f  s e conda r y  s a f e t y  d e s i gn a s  
measu r e d  by t he CA/VSC Raw S c o r e  ( r  = 0 . 42 9 9 , s i gn i f  i ca n t  a t  the 
5% l eve l ) .  To e x p l o r e  t h i s  po i n t  a l i t t l e  f u r t he r , a l l t he data 
f r om t h e  C A /VSC sys t em h a s  been u s e d  t o  l oo k  at the r e l a t i on 
b e t we e n  C A/VSC Raw S c o r e  and we i gh t  f o r  a g r ou p  o f  1 7 3 ve h i c l e s .  
Regr e s s i on a na l y s i s  conf i r m s  t h e  t r end appa r e n t  w i t h t he 22 
veh i c  l es u s ed i n  the bu l k of the c u r r e n t  pap e r  ( r = 0 .  5 5 5 , 
s i gn i f i cant a t  the 0 . 1 % l eve l ) .  

DISCUSS ION OF RESULTS 

I t  can be s e e n  t ha t  t he d e g r e e  o f  c or r e l a t i on e s tab l i shed was 
g e n e r a l l y h i gh e r  i n  t h o s e  ana l ys e s  t ha t  compa r e  p r ed i c t i v e  
r e s u l t s w i t h  t he R f a c t o r , r i s k o f  i n j u ry , t han t he Z f a c t o r , 
seve r i t y o f  i n j u ry . The Z f a c t o r , wh i ch g i v e s  equa l we i gh t  t o  
i n j u r i e s  t ha t  r e su l t  i n  1 0% o r  g r e a t e r  d i sab i l i t y  and d e a t h , 
t r e a t s  t h e  i n j u r y  o u t come i n  a par t i cu l ar way . I n j u r i e s such a s  
neck s t ra i n  a r e  g i v e n  cons i d e r a b  l e emphas i s ,  due t o  t he h i g h  
i n c i dence o f  d i sa b i l i ty f o l l ow i ng such t rauma . On t h e  o t h e r  hand , 
i n j u r i e s  s u c h  a s  r i b f r a c t u r e s  o r  sp l en i c  wound s , i f  t hey do not 
r e s u l t  i n  d e a t h ,  t end t o be i gn o r e d  a s  t hey r a r e l y  c o n t r i bu t e  to 
d i s ab i l i t y .  Th i s  s k ew i ng of t h e  t r ea t ment of i n j u r y  d a t a  i s  qu i t e  
a c c e p t ab l e ,  but r e f  l e c t s  a c e r t a i n  way o f  j ud g i ng t h e  o u t come . 
The C A / VSC p r e d i c t i v e  s y s t em s k e w s  t he t r e a t m e n t  o f  i n j u r y  data 
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Figure 1 :  INJURY RISK -v- CORRECTED SCORE 
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i n  a d i f f e r e nt way . I n  t h i s  i ns t ance , on l y  s e r i o us and f a t a l 
i n j u r i e s  a r e  cons i de r e d , and cons i d e r ab l e  we i gh t  i s  g i v en t o  
m e a s u r e s  capab l e  o f  r e du c i ng the r i s k  o f  d ea t h . Aga i n  t h i s  i s  
a c c e p t ab l e ,  but o f  nece s s i t y g i v e s  a d i f f e r en t  v i ew o f  a g i ven 
s e t  of i n j u r y  o u t come s . I d ea l l y ,  a s i ng l e  measu r e  of s e c onda r y  
s a f e t y  wou l d  b e  d e s i r ab l e ,  b u t  t h i s  i s  a comp l e x a r e a  whe r e  no 
s i ng l e  approach nec e s sa r i l y  has a l l t h e  m e r i t .  

l t  i s  a l so i mpo r t ant t o  r e ca l l that t h e  Fo l k sam s y s t em p r i ma r i l y 
s e e k s  t o  comment on c a r  pe r f o r mance i n  c a r  t o  car a c c i de n t s .  One 
wou l d  e x p e c t  v e h i c l e  ma s s  to have a g r ea t e r  i n f  l uence on t h i s  
s u b s e t  o f  acc i d e n t s t han i n  a l l a c c i de n t s ,  i nc l ud i ng c a r  t o  r i g i d  
o b j e c t  and car t o  heavy goods veh i c l e  i mpac t s . The t e r m  " ve h i c l e  
m a s s "  i s  u s e d  he r e  t o  d i f f e r en t i a t e  i t  f r om " ve h i c l e  we i gh t "  
w h i ch ha s been d i s c u s s e d  p r e v i o u s l y  a s  i nc l ud i n g  s e condary s a f e t y  
d e s i gn s o ph i s t i ca t i o n  i n f  l u ences . 

Because " veh i c l e  we i gh t "  h a s  been shown t o  i nc l ud e  bo t h  t ru e  
" veh i c l e  m as s "  e f f ec t s  a n d  s o m e  con t r i bu t i o n  o f  s e cond a r y  s a f e t y  
d e s i gn qua l i t y ,  r eg r e s s i on mode l s  u s i ng b o t h  veh i c l e  we i g h t  and 
Raw Sco r e  w i l l  g i ve undue empha s i s  to ve h i c l e  we i gh t . F u r t h e r  
a na l y s i s  w i l l  b e  und e r t a k e n  i n  t he f u t u r e  t o  t ry and e s t ab l i s h 
t h e  t r u e  " v eh i c l e  ma s s "  e f f ec t s , w i t ho u t  a ny con t r i bu t i on f r om 
s e c ondary s a f e t y  d e s i gn . 
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SCOPE FOR FUTURE DEVELOPMENTS OF THE CA/VSC AND FOLKSAM SYSTEMS 

Bo th sys t em s  a r e  capab 1 e o f  f u r  t h e r  i mprovemen t .  For e x amp l e ,  t he 
pred i c t i v e  CA/VSC sy s t em i n  i t s  p r e s e n t  f o r m  i s  r e l a t i ve l y  poo r 
a t  d i s c r i m i na t i ng b e t w een body s he l l s w i t h d i f f e r i ng ab i l i t i e s  t o  
cont r o l  p a s s enger compa r t m e n t  i n t r u s i o n i n  f r on t a l  i mpa c t s . The 
add i t i o n of an acc i d e n t - l i ke who l e  ve h i c l e  f r o n t a l i mpact t e s t  
cou l d  i m p r ove t h i s  a s p e c t . I n  o t h e r  a r e a s , s i mp l e  d e s t r u c t i v e 
compone n t  t e s  t s  may be he 1 p f u  l , and some p r og r e s s  i s a 1 r e ady 
be i ng made i n  t h i s  f i e l d .  W i t h i n  t h e  Fo l k sam s y s t e m , i mp o r t a n t  
deve l opme n t s  a r e  i n  hand t o  i mprove t h e  qua l i t y o f  veh i c l e  d a t a  
c o l l e c t ed . Th i s  h a s  t h e  p o t e n t i a l  f o r  g r e a t l y  enhanc i ng t h e  
und e r s  tand i n g  o f  s o u r c e s  o f  i n j u r y , a n d  m a y  he 1 p t o  prov i d e  
e x p l a na t i ons f o r d i f f e r e n c e s  w h i c h  a r e  o b s e rved . I n  t h e  f u t u r e , 
t r an s f e r  o f  i n f o r ma t i o n b e t we e n  t h e  t wo r a t i ng s y s t ems co u l d  
a l 1 ow f u r t h e r  r e f i nement o f  t h e  p r e d i c t i v e  approach . The ab i l i t y  
t o  mo n i t o r  t h e  r e l a t i o ns h i p  b e t w e e n  p r e d i c t ed and a c t u a l o u t come 
i s  seen a s  m o s t  i mp o r t an t . 

T h e r e  i s  a c l ea r  r e spon s i b i l i t y on t h o s e  who wou l d  prov i d e  
consume r adv i c e  i n  t h i s  a r e a  t o  r e f i n e  and mon i t o r  t he 
r e l i a b i l i t y  and r e l evance o f  t he i r  r a t i ng c r i t e r i a .  Th i s  i s  
pa r t i cu l a r l y  i mpor t a n t  i n  v i ew o f  t he r ap i d l y  r i s i ng i n t e r e s t  
among s t  b o t h  consume r s  and ve h i c l e  manu f a c t u r e r s  i n  sa f e ty 
r e l a t ed d e s i gn . 

CONCLUSIONS 

1 )  The r e  a r e  s i g n i f i ca n t  c o r r e l a t i o n s  b e t w e e n  t he o u t p u t s  o f  
t h e  CA/ VSC Secondary S a f e t y  Ra t i ng Sy s t em and t h e  Fo l k s a m  
Ra t i ng m e t hod . The s e  c o r r e l a t i ons a r e  appa r e n t  i n  bo t h  t he 
s i mp l i f i ed i nf o r ma t i o n  pub l i s hed f o r  c o n s u m e r  gu i da n c e , 
and w i  t h i n  t h e  m o r e  d e t a i  l ed meas u r e s  ava i l ab l e  w i  t h i n  
bo t h  s y s t e m s . 

2 )  The r e  a r e  s i gn i f i ca n t  c o r r e l a t i on s  be t w e e n  veh i c l e  w e i gh t  
and t h e  o u t pu t s  o f  t he Fo l ksam Ra t i ng M e t hod . 

3 )  The r e  a r e  s i g n i f i ca n t  co r r e l a t i o n s  b e t w e e n  veh i c l e  w e i gh t  
and t he soph i s t i c a t i o n  o f  s e c o nd a r y  s a f e t y  d e s i g n a s  
m e a s u r ed b y  t h e  CA/VSC Raw Sco r e . Th i s  i s  a f ea t u r e  o f  t h e  
c u r r e n t  c a r  ma r k e t  s t r u c t u r e  r a t he r  t ha n  an abso l u t e  and 
n e c e s s a r y  r e l a t i on s h i p .  S t ud i e s t ha t  ove r l ook t h i s  
r e l a t i on s h i p  a r e  a t  r i s k  o f  ove r - s t a t i ng t h e  t r u e  b e ne f i t s 
a s s o c i a t ed w i t h i nc r e a s i ng v e h i c l e  ma s s .  

4 )  The r e  a r e  p o s s i b i l i t i e s  f o r  t h e  p r e d i c t i ve and 
r e t r o s p e c t i ve r a t i ng s y s t e m s  u s e d  by CA/VSC and F o l k s am 
r e s p e c t i ve l y  t o  be d e v e l oped f u r t he r . F u t u r e  co-ope r a t i o n 
w i l l  b e ne f i t  b o t h  approache s , and l ead t o  r e f i ne m e n t s  i n  
t h e  g u i dance p r o v i d e d  t o  consume r s .  
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