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1 { } r .e r i . eve : -  l t  i s  susnec ted .  tha t  t t re  observed .  cc r re la i i -ons  j . n

a f l roup of  war i ; rb les ar .6 con*forr t rdeci  by the Lnf iuence or '

b a c i < g r o u n c i  f a c t o r s ,  i t  n l a y  b e  a p p r o p r l a L e  t o  J - n v e s t i , g a t e

t j r i s  p o s s i b i J - { t y  w l t h i n  t h e  c o : r t e x i  o f  a .  p a t h  a n a i y s i s

r i i oc ]e l  ( t f : ' : - gn t ,  1934) .  Fo r  med  j - ca l  < l : : . t a ,  i yp i ca l  back i l i - ounc l

o i -  conc l i t l ona - i  va r iab les  a : ' e  - fac to i ' s  i n  the  a - r i a innes is  c : ' l n

t i r e  c o r r s t i t u t i o n  o f  a  p a t i c n t r  o r  r e p e a t e d  n e a s u r e n : e n t s  o f

o f  t he  s .une  t ype  tha t  have  been  recc rd .ed  a t  a  d i f ' f e ren t

l o c a t i o n  o r  a t  a n o t i r e r  t i m e .  I f  a  p r l r t i c u l a r  t y p e  o f  p a t h

a ; l a i y s i - s  u r o d e l  f i t s  i h s  c i a l a ,  t i r e n t h e  o b s e r r r e d  c c r r e l - a t l o n s

fo r  &  g : ' oup  o f  v le : ' i ab les  m i ry  bo  : .ep : ' oCuce<1  o r  exp la ined  by

t i re i r  co r re la t i ons  w i th  tb .e  b ; re i cg r . c r - rnd  fa .c to re  
"

: l ssune  tha t  t i r e  i n te r re la t i ons  a f fon ; i  va rJ -ab les  l ,  2 ,  e . r ' d  3

a re  t } l "oug i r t  t o  be  rep roduc ib le  b_ r r  the  re la t j -ons  to  va r ia t r l es

l r ,  5 ,  and  5 .  T i renu  th ro  appropr ia te  pa th  aqa lysJ .s  moc ie l -  l s

t h e  f o i l o r * i n g  ( n i g r r " e  1 , ) ,  T h e r e  a r e  n o  d i - r e c t  p a t h e  b e t w e a n

I ; !Cg*l;  Peth d. iagran for a rnodel r i i t l r  con-
d i t iona. l  inc iependence r : - '  var i -abLes
| ,  2 ,  ' 3  g iwen  va r i abJ -es  4 ,  5 ,  6

- :  r :F i  r rb  1e  s  
' l  

,  ?  ,  anc i  - ]  ,  b r : t  i : a i l " i s  a rs  1 .eac i  i ng  i : o  c  ach  o f

beruflich
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bhese  i l r ree  va r iab les  o : ' j . g i -na t ing  f i ' on  va r iab les  l r ,  5 ,  and

5, a; lC f rom res. i .dt ra-L f  ac t0:"6 ,  Fr : . r t t rerrno" 'e ,  co rra l -at  j -ons

arnone i  the  ba rckg round  fac to rs  4 ,  5 ,  and  b  a re  pe r r r i t t ed

i th .e re  a re  pa rhs  n i th  two  i : ead .ed .  a r : r cws  cen .nec t lng  them) ,

' l he  co r reLa t j . ons  r l .  i npJ . {eC by  t l ' r i s  rnode- l -  f o r  t } re  va r iab l - s
4 J

p u i r - s  ( t r t ) ,  ( t r 3 ) ,  a - n " r j .  ( 2 , 3 )  * o .

/ i \  -  r  ' /
\ . , 1  . 4 {  E  <* J  

1 = 4 ,  j  1 6  
4 !  + J

:ut rere f , ,  are obser.ved con"eiat lons,  a" .nd.  cn .  are the
L r  -  ! J

,3 iaJ rda . rc i : : t ed  ssb ina teC l1near  reEress io i r .  coe f f j - c j . en ts  f ron r

s ' sg r { r ss ing  ya ! ' ] . ab ies  1 ,  2 ,  and  3  on  va . r ' i : r b les  4 ,  5 ,  anc i  6 .

? ] :ese  paLh  coe f f i c ren ts  a re  read iJ .y  conpu ted .  us i r rg  the

a w € e p - s p e r a t o r  ( D a m p s t e r ,  1 9 7 2 )  o n  i n c i i c e s  4 ,  j ,  a - i r A  5  o f

t l i e  co r reLa t ion  ma. t r *c .

Th,o 5-npJ,J.ed correJ.at lons glven in (  1 )  e-ra j -c lent ical -  to ihs

co r re la t i . rns  impJ . ied  by  a  pa r i j - cuLe- r  covar iance  seLec t ion

n o c i e l  { U * m p s  t e r ,  1 9 7 2 ;  H e r m r t h ,  " 1 9 7 5  a ,  b  )  .  l o r  t h i s

c o v a r i a m c e  s e l e c i 1 o n  n : o c l e - L ,  a e r o  c o n c e n t : " a ' b . i o n s  a r s  f i t t e d

t o  t h s  v a r l a b l a  p a i i " s  ( 1 r 2 ) o  ( 1 , - ) ) ,  ( Z , l j .  T h e  r n o d e J .  J - m p l i e s

cond l t j . r : na l  i ndependonce  o f  ' r a i ' i - ab les  I ,  2 ,  and  3  g i ven

v e r i a b J . e s  4 ,  5 ,  a n d  6 ,  a n d  l - t  L s  c l e n o t e C .  a s  1 4 5 5 1 2 4 5 5 i ' ) 4 " s 5

{ fa  ana iogy  to  s l - rn i l -a : r '  n rode ls  fo r  con tJ -ngency  tabJ -es ) "

T l : , r : . s ,  a  s3 -a ip Ie  l - J . l ce i l i i ood - ra t1o  t l s  I  i s  ava i l ; : b l -e  f ron  t .he

theory  o f  cowar i s , l : cs  se lec t i on  to  Les i  i ; he  dev j -a " t i ous

be tween  o l r so rvoc  a : rd  i np1J .ed  co : r " t ' s l a t i ons  ln  l ha  a i ]ova

Cesc rJ .beC pa th .  a . i 1 : r " l ys i s  mode1 ,  p rovJ -d , rd .  i ] : . e  co r . re la t i ons

-dr- : 's  a sarnp. le f ronr s.  r ru] .b l " ra: i : f , *  r r+rmel-  Cl . : t r tbut ion,  I ' iere

p r t l c i seJ .1 i ,  "La t  n  bc  the  j sa r i l r ; i "e  e l ze ,  R^  fhe  obse f f i ed .

co r ro ia t  j -on  s ia t : ' i - ' r ,  a : : c l  $  bs  i he  i - r . i p l i ec i  c r : : ' : - e ia 'b ion  mat r1x ,

;h.orr

l * !  : : .

{r  }  -21;r t  *5f  i  
- I  - -  H:' l : " i  J L

; r - i : ; i r  de6: 'ees af  f r .eedovl  +qu;r l  t *  i1:  m:t rbsr  of  uero cor l . -

co : r t ra i i ons  t ' c r  6 ,



, 1 , 1 q

l lumer lca- l -  exarnpi+

The  foJ . l o rs ing  da ta  ( t r ' l gu re  2 )  L ra .we  baen  co l l ec tad .  fo r  thc

p ro jec r  nAng :J -o lo {3yo  o f  S I iB  36 ,  suppor ted .  by  i ho  Gernan

I lesea . rch  CouncL ] -  (DFCl .  Fo r  X  12  pa t ion ts  thg  co r re ia . , ; Lons

F rr:n:r'o 2 : Observed correJ.ation sratrJ-x R ax.d
co r re la . tLon  mat rk  i  1 -mp l i -ed  by
m o d e l  1 4 5 6 / 2 4 5 6 / 3 1 1 5 6

l re tween  to ta l  t i r qs  ( l  ) ,  poak  t t rue  (2 ) ,  and  ca . lm-dorsn  t ime

(3) of  puLse waves on the upper arm, and on tho foreansr

(va r iab les  4 ,  5 ,  6 )  aso  g i ven .  The  pa th  cce f f i c iea ts  * -e r€

ca lcu la . tod  to  be

( n t r *  t  t r 1 5 r  P f  g )

{  
1  - o .  1 5 - 5 7

=i  1
I
\

(or r ,  ,  P?5,  F2s )

( t r3r+,  P35 ,  I r36)

1* can be s€err  that  t t re resul t l .ng d.mpl .J.e<l  corre lat lons

-  *  i ' l  ' \ n  Q  -  ) (  t '  A -  . . , ;  =  o  .2  5E  d . l f  f e r  on l ; r  11 t :1a. 1 2  = . " . r . v t . - , i ) r  . 1 J  3  \ J r + l l r  
< 3

f rom t l ro  obse ! ' yes i  co l ' : . e  .La t lo r : . s ,  Tho  ] . l . ks j . l hood- ra t i o  tee t

af f l - : :ns t i r ls  inoression,  Thus,  the observad cor: 'e l -at . l -or .s

on  the  upp€r  & rm can  ba  exp laJ -ned  by  co r ra la t l ons  v l th  the

*  ( o . 6 g 6 r  - o . o 5 5 ,  o . 1 5 5 )

o , 5 0 5 1 + \  - 1  ( o . 7 S e 4 ,  - 0 . 1 5 g t + ,  o . $ o $ o )  ;
I

o . 0 2 6 4 l

1 /

=  (  - o .  o o 8 ,  o ,  6 8 a ,  o .  a l + 4  )  ;

=  ( o . o 7 6 n  o . o 5 g ,  o . 8 l 4 o )  
"

uPPer 3^ r Y'Yr
4
t

l o * a  I  t i , n z

P e a k  
-  

( i  r " e

ca / rn - {o *n  * , '

f o f c . i

P e u  L
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cor respond ing  r :€as l i remen ts  on  the  fo rea r t : l  .

"1ua.3a:.-r_

using a n:3: i !er ica. l -  example l t  is  shown tro i*  to investLgate

iha  c f , f sc te  o f  
-packground  

fa .c to rs  w i th  a  pa th  ana lys l - s

m o d e l ,  a n d  h o r v  t o  u s e  t h e  t h e o r y  o f  c o v a r l a n c e  s e l e c t l o n

to  i es t  the  d l f f e renca t  be tween  obser -ved  and  i rnp l i -ed

cor r€  l a . t1ons .
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