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Q=w}O |=B VRer '|r}rLD pOt QO xm [19]'CU= xOW u=wva Q=w}O |=B VRer w �3

"CU= xOWv xOy=Wt
Q=w}O |]NQ}e pOt |WQ@ VvQm u=R}t |UQQ@ =@ 'OW xDio xJv; x@ xHwD =@
xO=Ov MQ |Q=PoQ=@ pw] QO |WQ@ s}rUD xm Ci=} QO u=wD|t |Q=PoQ=@ R= pY=L
Q=DiQ uOw@ sm =L XwYN QO xOW ^=Lr |x}rw= ZQi u=wD|t u}=Q@=v@ &CU=
R= xO=iDU= 'Qo}O CQ=@ax@ "CUv=O K}LY =Q QwmPt |}xQ=wyo |=yQ=w}O |WtN
|oO}WmTB p@=m =@ =QoRmQt |}xQ=wyo |=yQ=w}O |R=UpOt |=Q@ |WQ@ Q=w}O |=yu=tr=
w |OOa p}rLD G}=Dv u=}t lOv= Cw=iD u}vJty "CU= xOW QHvt |@ wr]t G}=Dv x@
|R=UpOt R= pY=L |=y=]N Q}_v |OQ=wt R= |W=v u=wD|t =Q |y=oW}=tR; G}=Dv
C=YNWt QO OwHwt C}a]k sOa =} w OwOLt <=RH= VwQ =@ xv=oOvJ Kr=Yt

"CUv=O xOW xO=iDU= Kr=Yt |m}v=mt

xrRrR CLD Q=w}O |OOa pOt QO CQ=UN OQw;Q@ "3"5
XN=W R= 'OW xDio R}v QDW}B xm Qw]u=ty 'Q=w}O x@ xOQ=w |@=QN u=R}t |UQQ@ |=Q@
"CU= xOW xO=iDU= [39]'�2005� u=Q=mty w s}m \UwD |O=yvW}B |Q=Wi CQ=UN
=Q �|Q=Wi |@=QN� uD@ |oOWOQN |x]kv |@=QN 'Q}N= |Q=Wi CQ=UN XN=W
|=Q@ =Q 0 4 OOa 'xOW QmP XN=W u}vJty 'Ovm|t ^=Lr 0 75 OOa =@ Q_=vDt
xm �uD@ VWwB R= |yHwD p@=k u=R}t uOW xOvm � Q}taD p@=kQ}e CQ=UN C}a[w
VvD |xv}W}@ QO |Q=Wi VvQm Q=Okt x@ uD@ u=tr= QO |rY= |Q=Wi VvQm u; QO

"Ov=O|t \w@ Qt 'OUQ|t uD@ |Q=Wi
CQ=UN XN=W [39]'�2005� u=Q=mty w s}m \UwD xOW x�=Q= |x]@=Q j@=]t
=yu=tr=|WQ@ w |QwLtVvQm u}vJty w |Q=PoQ=@hrDNt |=ypm}U x@ uD@ |Q=Wi
w CiQ |=ypm}U '|}xNQJ |Q=PoQ=@ hqNQ@ xrRrR |Q=PoQ=@ QO "CU= xDU@=w
|@=QN XN=W uOQw; CUO x@ |=Q@ p}rO u}ty x@ w OQ=Ov OwHw |YNWt CWoQ@
|Q=PoQ=@ R= TB Q=w}O |@Uv u=mtQ}}eD MU=B |=ypm}U R= xrRrR |Q=PoQ=@ CLD
|@Uv u=mtQ}}eD |v=tR |xJN} Q=D |vLvt 'hr= � 9 pmW QO "CU= xOW xO=iDU=
'|y=oW}=tR; w |OOa pOt G}=Dv Q@ xwqa u; j@=]t xm 'OwW|t xOy=Wt Q=w}O|@v=H
"CU= xOW XNWt |OOa pOt G}=Dv QO xrRrR x@ Q=w}O MU=B hrDNt |=ypm}U
pm}U Qy |v=tR |xR=@ QO xm OW pta CQwY u}O@ Q=w}O |@=QN XN=W OQw;Q@ QO

42



2/
2|

xQ=t
W'

37
�2

|xQ
wO'

�14
00

u=DU
@=D�

h}
QW

u=Qt
a|

UOv
yt Q=@ CLD =QoRmQt |}xQ=wyo Q=w}O |]NQ}e Q=DiQ |R=UpOt |=Q@ xm |WwQ

p@=k Qw]x@ xm CU= xOW QHvt G}=Dv R= |}xawtHt x@ 'CU= xOW xO=iDU= |}xNQJ
|OOa pOt R= xO=iDU= u}vJty "OQ=O j@=]DV}=tR;CLD Q=w}O|ak=w Q=DiQ =@|rw@k
&CU= xOQm |R=Ux}@W |}q=@ Q=}U@ CkO =@ =Q Q=w}O Q=DiQ 'xrRrR |Q=PoQ=@ CLD Q}N=
"OQm pY=L u=v}t]= Q=w}O |OwOLt <=RH= |R=UpOt CLY R= u=wD|t u}=Q@=v@
|@v=H u=mtQ}}eD |v}@V}B 'xrRrR |Q=PoQ=@ w |}xNQJ |Q=PoQ=@ Cr=L wO Qy QO
"CU= xOw@ l}ORv |y=oW}=tR; G}=Dv x@ |rw@k p@=k OL QO |@v=H Q=@ u=R}t w |@Uv
XwYNQO x}rw= ZQi u=wD|t Q=w}O |]NQ}e pOt |WQ@ VvQm |UQQ@ =@ u}vJty

"CUv=O K}LY =Q |}xQ=wyo Q=w}O |WtN Q=DiQ uOw@ sm =L
|OOa pOt |Q=PoQ=@ R= pY=L G}=Dv w ?U=vt |@=QN XN=W R= xO=iDU= =@
|=yVvQm Q}O=kt "CU= xOW x@U=Lt CQ=UN XN=W |:tm Q}O=kt 'xrRrR CLD
|@=QN XN=W TBU w G=QNDU= 'Q=w}O |r}rLD pOt G}=Dv R= |WQ@ w |QwLt
u=wvax@ 'Q=Okt u} QDW}@ C}=yv QO "CU= xOW x@U=Lt =ypm}U |t=tD |=Q@ u=tr=
"CU= xOW xDiQo Q_v QO xrRrR |Q=PoQ=@CLD Q_vOQwt u=tr= |Q=Wi CQ=UNT}Ov=
=Q |}q=@ j=@]v= 'xrRrR Q=@ CLD |y=oW}=tR; Q=w}O w |OOa pOt |@=QN |xU}=kt
CQ=UN 'OQwt wO Qy QO u}vJty &CU= xO=O u=Wv Q=w}O x@ xOQ=w CQ=UN u=R}t QO
u} QDnQR@ QO w xO=O MQ Q=w}O |RQt u=tr= |xOwOLt QO \ki C} -wQ p@=k |�RH
QO "CU= xOw@ QDO}OW |kQW |xvW=B QO CQ=UN u=R}t 'xOW s=Hv= V}=tR; |xrRrR
CQ=UN Ov=wD|t |DUQOx@ '|@=QN XN=W |x@U=Lt |=Q@ xOW x�=Q= VwQ xH}Dv
Ov=wD|t u}vJty w Ovm |v}@V}B =Q xrRrR CLD =QoRmQt |}xQ=wyo |=yQ=w}O R= |W=v
|}xQ=wyo |=yQ=w}O Q=DiQ |v}@V}B w CQ=UN j}kO OQw;Q@ uOQw; CUO x@ |=Q@

"OwW xO=iDU= xrRrR |Q=PoQ=@ CLD =QoRmQt

Q=w}O QO sy w pOt QO sy Q=w}O |kQW |xvW=B QO |@=QN u=R}t 'OwW|t xOy=Wt xm
u=wD|t �? w hr=� 10 |=ypmW |xU}=kt =@ "CU= QDO}OW |mOv= |y=oW}=tR;
?}U; u=R}t |rw@k p@=k CkO =@ CU= QO=k |O=yvW}B |@=QN XN=W xm Ci=} QO

"Ovm xOQw;Q@ =Q Q=w}O K]U x@ xOQ=w

|Q}oxH}Dv "6
Q@}=i `]kt =@ x}qOvJ |}xDUwB OwOLt <=RH= |=yu=tr= R= Q[=L VywSB QO
u}= "CU= xOW xO=iDU= =QoRmQt |}xQ=wyo |=yQ=w}O |]NQ}e Q=DiQ |R=UpOt |=Q@
|x}q l} w Oqwi w uD@ |=Q@ |QwLt � |WtN |x}q wO |Q}oQ=mx@ =@ Q=DiQ
|=yu=tr= \UwD xO}@UJQ}e |oO}WmTB |=yp@=m "CU= xOW |R=UpOt |WQ@
"Ov=xOW pOt 'OvQ=O p@=m |ak=w Kr=Yt =@ x@=Wt |D=}YwYN xm 'pmW |}xr}t
� ?qk |}xr}t |=yu=tr= |xr}Uwx@ Q=w}O |=yx=ox}mD |}xQ=wyo Q=DiQ C}=yv QO
=QoRmQt |}xQ=wyo |=yQ=w}O x@ xOQ=w CQ=UN u}vJty "Ov=xOW |R=Ux}@W h=mW
"CU= xOW OQw;Q@ ?U=vt |@=QN XN=W R= xO=iDU= =@ 'xrRrR |Q=PoQ=@ CLD
<=RH= p}rLD G}=Dv T=U= Q@ xm 'Q[=L VywSB QO xO=iDU= OQwt |@=QN XN=W
sy=Qi |vD@ |=yu=tr= CQ=UN u=R}t R= |tm OQw;Q@ 'CU= xOt; CUO x@ OwOLt
x@ \ki '=QoRmQt |}xQ=wyo |=yQ=w}O OQix@ QYLvt C=}YwYN Cra x@ "Ovm|t
pOt uDiQo Q_v QO =@ G}=Dv u}= w xOW xDN=OQB |Q=Wi CQ=UN XN=W |iQat
xOt; CUO x@ |Q=PoQ=@ V}=tR; R= pY=L G}=Dv =@ u; |xU}=kt w |O=yvW}B |OOa

%CU=

=yCWwv=B
1. residual drift
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5. twigden and henry
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