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Dfnqrzohgjhphqwv

Wkhuh duh pdq| shrsoh zkr kdyh khoshg ph lq ydulrxv zd|v wr zulwh wklv glvvhuwdwlrq1 Lq wkh

�uvw sodfh/ wkdqnv duh gxh wr wkh surihvvruv zkr vxshuylvhg p| uhvhdufk= Wr Xzh Zhvwskdo/ zkr

xqiruwxqdwho| L rqo| kdg wkh sohdvxuh wr zrun zlwk iru ohvv wkdq d |hdu ehiruh klv xqwlpho| ghdwk

lq Ghfhpehu 4<<9> wr Plfkdho Ixqnh/ zkr zdv nlqg hqrxjk wr wdnh ryhu wkh uhvsrqvlelolw| iru

p| vxshuylvlrq dqg zkr juhdwo| vxssruwhg p| glvvhuwdwlrq surmhfw qrw rqo| wkurxjk glvfxvvlrqv/

exw dovr e| hqfrxudjlqj p| uhvhdufk ylvlwv wr wkh Hxurshdq Xqlyhuvlw| Lqvwlwxwh> dqg �qdoo| wr

Plnh Duwlv iru klv dgylfh dqg vxssruw gxulqj p| wlph dw wkh HXL lq Ioruhqfh1

L dp dovr judwhixo wr d qxpehu ri rwkhu uhvhdufkhuv zkr kdyh khoshg lpsuryh p| wkhvlv

wkurxjk frpphqwv dqg glvfxvvlrqv1 Lq sduwlfxodu L zrxog olnh wr wkdqn Ehuqg Oxfnh/ Fkulv

Qhho|/ Dqguhz Urvh/ Vs|urv Vnrxudv/ Udlqhu Nlhihu/ Nodxv Dgdp dqg Ehuqg Zlo olqj1 Vsh0

fldo wkdqnv duh gxh wr Qlnrodxv Vlhjiulhg/ zkrvh frqvwdqw uhdglqhvv wr dqvzhu p| txhvwlrqv

derxw hfrqrphwulfv khoshg ph wr dyrlg vrph ri wkh pruh vhulrxv eoxqghuv lq hpslulfdo zrun1 L

dovr ehqh�wwhg iurp wkh frpphqwv ri vhplqdu sduwlflsdqwv dw wkh xqlyhuvlwlhv ri Kdpexuj dqg

Iuhlexuj/ dv zhoo dw wkh 4<<; phhwlqj ri wkh Hxurshdq Hfrqrplf Dvvrfldwlrq lq Ehuolq1

Rq d pruh shuvrqdo ohyho L rzh d juhdw ghew ri judwlwxgh wr p| sduhqwv erwk iru wkh hgx0

fdwlrqdo rssruwxqlwlhv wkh| r�huhg ph/ dv zhoo dv iru hqfrxudjlqj ph wr iroorz p| rzq lghdv

+hyhq wkrxjk wkh| zhuh xvxdoo| udwkhu qdlyh,1 L dp dovr judwhixo wr Qlqd Zhvvhov/ zlwkrxw

zkrvh krvslwdolw| dqg hqwhusulvlqj vslulw qhlwkhu p| wlph lq Ioruhqfh qru lq Kdpexuj zrxog

kdyh ehhq wkh vdph1 Pruhryhu/ L zrxog olnh wr wkdqn wkh Shnuxq dqg Pd�xffl idplolhv iru wkh

frxqwohvv rffdvlrqv rq zklfk L zdv wkhlu jxhvw lq Kdpexuj dqg lq Ioruhqfh/ uhvshfwlyho|1 Odvw

qrw ohdvw L zrxog olnh wkdqn Mxolh Erq iru khu sdwlhqfh dqg xqghuvwdqglqj ri wkh sv|fkrorjlfdo

dqg wkh ehkdylrxudo frqvhtxhqfhv ri vshqglqj wrr pxfk wlph lq iurqw ri wkh frpsxwhu1

Ilqdoo|/ L zrxog olnh wr wkdqn wkh Exqghvedqn/ wkh Ihghudo Uhvhuyh Erdug dv zhoo dv wkh

Edqn iru Lqwhuqdwlrqdo Vhwwohphqwv iru surylglqj wkh gdwd xvhg lq wklv wkhvlv1
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Series: DEM/USD

Sample 1/03/79 7/31/92

Observations 3543

Mean  3.21E-05
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(" ) #(&$#%, -. $ +3)-%'  ! 1 +"(,%'$#( +"8 9"  3#7(+%, (+ G2$5#%' HF #%12+(1$7 #'$,%'" -%7(%&%

(+ $+, #'. # %457 (# #2% %4("#%+1%  ! #'%+," (+ %412$+*% '$#%"8 9 "()57% /$'0 & "6(#12(+* ) ,%7

7(0% #2%  +% $- &% (" 1$5$-7%  ! *%+%'$#(+* #'%+," (! #2% )%$+"  ! #2% ,("#'(-3#( +" *%+%'$#(+*

%412$+*% '$#% 12$+*%" $'%  !  55 "(#% "(*+ $+, (! "#$#%" #%+, # 5%'"("# <*

 

$+, *

"

$'% 7$'*%@8

/ '% &%'F (+ /$'0 & "6(#12(+* ) ,%7" #2% 13''%+# "#$#%  ! #2% 3+ -"%'&%, &$'($-7% ,%5%+,"  +

5$"# 5'(1%"F 62(12 (" 1 +"("#%+# 6(#2  +%  ! #2% -$"(1 $""3)5#( +"  ! #%12+(1$7 $+$7."("8 95$'#

!' ) #2% !$1# #2$# /$'0 & "6(#12(+* ) ,%7" 2$&% -%%+ ! 3+, # I# %412$+*% '$#% ,$#$ (+ "$)57%

J3(#% 6%77F :+*%7K" <=>>E@ I+,(+* #2$# /$'0 & "6(#12(+* ) ,%7" $'%  +7. -%##%' $# ! '%1$"#(+*

#2% ,('%1#( +  ! %412$+*% '$#% 12$+*%" #2$+ #2% '$+, ) 6$70 ) ,%7 "%%)" $7" # I# (+ 6%77

6(#2 #2% !$1# #2$# #%12+(1$7 #'$,(+* '37%"  +7. *(&% -(+$'. "(*+$7"8

<D8E@ 6$" %"#()$#%, -. )$4()3) 7(0%7(2  ,F 3"(+* #2% :/ $7* '(#2) ,%"1'(-%, (+ ;$)(7# +

<=>L>@8

  

B$-7% D8M *(&%" #2% %"#()$#( + '%"37#" ! ' %$12  ! #2% #2'%% %412$+*% '$#%"8 N% I+,
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 !"#$ %&'( )!*!+$,$* -.,/+!,$. 01 2!*304 56/,78/9: 20;$# 01 <!/#= ->78!9:$ ?!,$ @8!9:$.
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!

<-2AB5< -.,/+!,$ C&CCD% C&CCCE C&F'GF C&F'%D C&CE%E C&HG%%

5&-& C&CCIF C&CHD% C&CCIE C&CCGE C&CCDG C&CCJD

,K4!#L$ C&%JDE C&C%HD HJH&IH HIH&IC HG&JE HF&JE

M)NAB5< -.,/+!,$ KC&CD% C&C%IF C&FHCI C&FC%% C&CDJE C&H%II

5&-& C&CCIH C&CHC% C&CHGD C&CHJI C&CCD% C&CC'

,K4!#L$ KE&EF %&EFD IG&%I EJ&FC HD&DF HF&D%

M)NA<-2 -.,/+!,$ KC&CCI C&CH%H C&F'%C C&F'DD C&CDDG C&HCCI

5&-& C&CCEH C&CC'' C&CCGH C&CCGG C&CCH% C&CCEE

,K4!#L$ KH&DCC H&'CC HIJ&' HEJ&EE H'&IC DD&JI

 !"#$ %&J( 2!*304 56/,78/9: O00,.,*!PP/9: ?$.L#,.

)&Q *& )*0:& 2RSICT 2RSHCCT 2RSHICT 2RSDCCT 2RSDICT

<-2AB5< 2$!9 U*/:& C&HHJJ C&HCCC C&CFFI C&C''E C&C'%H C&C'E%

2$!9 O00,& KC&CHJ% KC&C%J' KC&CDGE KC&CH'H KC&CCFE KC&CCEI

5& <& O00,& C&C%DI C&C%%G C&C%EC C&C%EH C&C%EH C&C%EC

O00,& PK4!#& C&CCCC C&CCCC C&CCCC C&CC%C C&CC'C C&CCFC

M)NAB5< 2$!9 U*/:& C&CJEG C&HCEH C&CJIH C&CFFI C&CGFF C&CEFF

2$!9 O00,& KC&CH'G KC&C%'I KC&CDID KC&CHIF KC&CCJH KC&CC%D

5& <& O00,& C&CDFE C&C%DD C&C%DI C&C%D' C&C%DG C&C%DE

O00,& PK4!#& C&CCCI C&CCCC C&CCHI C&CCCI C&CHHI C&CIII

M)NA<-2 2$!9 U*/:& C&C'JF C&CCFGI C&C'CE C&C'IC C&CICH C&C%D%

2$!9 O00,& KC&CH'J KC&C%JE KC&CDGD KC&CHGJ KC&CCFH KC&CCED

5& <& O00,& C&CDGC C&CDG' C&CD'D C&CD'E C&CD'% C&CD'D

O00,& PK4!#& C&CCCC C&CCCC C&CCCC C&CCCI C&CHGI C&CJJC

09#= 10* ,8$ M)NAB5< $>78!9:$ *!,$& V0* ,8$ 0,8$* ,60 $>78!9:$ *!,$. ,8$ +$!9 *!,$. 01 78!9:$

01 ,8$ $>78!9:$ *!,$ !*$ 90, ./:9/W7!9,#= ;/X$*$9, 1*0+ Y$*0& Z9 709,*!.,[ 10* !## ,8*$$ $>78!9:$

*!,$. ,8$ 40#!,/#/,= ;/X$*. :*$!,#= "$,6$$9 *$:/+$.& 5/97$ ,8$ P*0"!"/#/,/$. 01 *$+!/9/9: /9 !

.,!,$ !*$ 4$*= #!*:$ 10* "0,8 .,!,$.[ ,8/. +$!9. ,8!, /1 40#!,/#/,= /. 8/:8 S#06T[ /, /. #/3$#= ,0 *$+!/9

8/:8 S#06T&  8L. ,8$ $.,/+!,/09 *$.L#,. P*04/;$ 1L*,8$* $4/;$97$ 10* ,8$ 7#L.,$*/9: 01 40#!,/#/,=

*!,8$* ,8!9 10* ,8$ $>/.,$97$ 01 .$:+$9,$; ,/+$ ,*$9;. /9 $>78!9:$ *!,$ 78!9:$.& R#,80L:8

,8/. ;0$. 90, +!3$ ,8$ !,,$+P, ,0 *$P#/7!,$ 0".$*4$; ,*!;/9: *L#$ *$,L*9. 4$*= P*0+/./9:[ 6$

9$4$*,8$#$.. 7!**/$; 0L, DCCC "00,.,*!P ./+L#!,/09. ,0 !9!#=.$ ,8$ $+P/*/7!# ;/.,*/"L,/09 01

,*!;/9: *L#$ *$,L*9. L9;$* ,8$ 2!*304 .6/,78/9: +0;$#&  8$ *$.L#,. !*$ 709,!/9$; /9  !"#$

%&J& @#$!*#=[ ,8$ 2!*304 .6/,78/9: +0;$# 709./;$*$; !"04$ /.[ /1 !9=,8/9:[ $4$9 #$.. 7!P!"#$ 01

!770L9,/9: 10* ,8$ 0".$*4$; P*0W,!"/#/,= 01 ,$789/7!# ,*!;/9: *L#$.&

%%
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&#*)+,*2% &"2/,+- "!%#$?
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,: % 0,/")%/)  !"#$+ *5!(5 ;6**/*7 ("*" % ")%)!0 D%+!)%1 B""*) E !0!/2 F,&*1 ), &* !G* % )*")$
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) %&!/2  (1* *H%5!/*&. 64!04 !" &*-/*& %" !/ )4* + *G!,(" 04%+)* 6!)4 )4* ,/17 &!O* */0* )4%)

"
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 $

! !

% !" )4* %G* %2*  *)( / : ,5 3(7!/2 %/& 4,1&!/2 )4* :, *!2/

0(  */078 P4* !/)(!)!,/ 3*4!/& <M8NA !" )4%) ) %&!/2  (1*  *)( /" 5(") ,/17 0,5+*/"%)* :, )4*

:, *!2/ 0(  */07  !"# :, )4* + ,+, )!,/ ,: &%7" ,/ 64!04 )4* ) %&* !" %0)(%117 *H+,"*& ), !)8 Q:

)4* G% !%/0* ,: *H04%/2*  %)* 04%/2*" *H!")" %/& !" 0,/")%/). )4* "%5+1!/2 &!") !3()!,/ ,: )4*

 ")%)!")!0 6!11 3* /, 5%18

;6**/*7 %/%17"*" )4* + ,-)%3!1!)7 ,: -1)*  (1*" :, )4* *H04%/2*  %)*" ,: =R 0(  */0!*" G* "("

)4* C;$S,11% 3*)6**/ =>TN %/& =>?R %/& -/&" *G!&*/0* ,: "!2/!-0%/)  !"#$%&'(")*&  *)( /" :, 

*%04 *H04%/2*  %)*8 J!"  *"(1)" % * 0,/- 5*& %/& *H)*/&*& !/ ;( %'% %" %/& ;6**/*7 <=>>UA

("!/2 *H04%/2*  %)* &%)% :, =N 0,(/) !*" : ,5 =>TV ), =>?@8

Q) !" 6, )4 /,)!/2 )4%) )4* :%0) )4%) "4, ) "%1*" % * /,) %11,6*& :, !5+1!*" )4%) :, *%04

*H04%/2*  %)* ) %&!/2  (1*  *)( /" 0%/ 3* *G%1(%)*& !/ )6, 6%7" &*+*/&!/2 ,/ 64!04 0(  */07

 !

 !""#"$ %&'()*+ ,-&))-
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 !"#$ %&'( )$*+#,* -. /0$$1$23* 45'678 9:,$*, -. ,;$ /<=1<>?!1?$ -. )<*@:!AB+*,$A )$,+C1* .-C

,;$ D$!@:!1A: C-+=;:DC-=C$**<-1 )+#$

EFGHI/E JDKHI/E JDKHEFG

D$C*L$?,<M$ EFG I/E JDK I/E JDK EFG

9:*,!,<*,<? N&NOF:PO N&'%F:PO 5&7PF:PO 5&Q7F:PO 5&QNF:PO 6&P7F:PQ

/& F& 6&OOF:PQ 6&R6F:PQ R&R5F:PQ R&'PF:PQ 7&77F:PQ 7&'7F:PQ

,:M!#+$ N&77P7 %&%%RN N&PRQN 5&'RO5 N&N'PR 5&5QR'

<* !**+S$A ,- "$ ,;$ A-S$*,<? ?+CC$1?2& /0$$1$2 45'678 -1#2 ?-1?$1,C!,$* -1 ,;$ L$C*L$?,<M$

-. ! I/ <1M$*,-C $T!S<1<1= 0;$,;$C <, <* ! =--A <A$! ,- +*$ ,$?;1<?!# ,C!A<1= C+#$* ,- <1M$*, <1

1-1:I/ ?+CC$1?<$*& U. ?-+C*$V ,;$ *!S$ ?!#?+#!,<-1* ?-+#A !#*- "$ ?!CC<$A -+, .C-S ,;$ L-<1,

-. M<$0 -. ! 1-1:I/ <1M$*,-C ?-1*<A$C<1= 0;$,;$C -C 1-, ,- "+2 I/ A-##!C*& W-C ,;$ *!@$ -.

?-SL#$,$1$**V 0$ 0<## C$L-C, ,;$ M!#+$* -. C<*@:!AB+*,$A C$,+C1* .-C "-,; L$C*L$?,<M$* <1 -+C

-01 ?!#?+#!,<-1*&

 !"#$ %&' *;-0* ,;$ C$*+#,* -. !AB+*,<1= ,C!A<1= C+#$ C$,+C1* +*<1= /0$$1$23* S$,;-A .-C

!## ,;C$$ $T?;!1=$ C!,$* .-C ,;$ D$!@:!1A:,C-+=;:LC-=C$**<-1 C+#$V 0;<#*, W<=+C$ %:R *;-0* ,;$

?-CC$*L-1A<1= C$*+#,* .-C ,;$ S-M<1= !M$C!=$ ,C!A<1= C+#$ .-C ,;$ EFGHI/E $T?;!1=$ C!,$&

 !

X#$!C#2V ,;$C$ <* *,C-1= $M<A$1?$ ,;!, ,C!A<1= C+#$ C$,+C1* C$S!<1 *<=1<>?!1, $M$1 <. ,;$2 !C$

!AB+*,$A .-C C<*@&  ;$*$ C$*+#,* A-V ;-0$M$CV C$#2 -1 ,;$ !**+SL,<-1 -. ! ?-1*,!1, .-C$<=1

$T?;!1=$ C<*@ LC$S<+SV 0;<?; <* +1#<@$#2 ,- "$ ,C+$&

 "

W-C ,;<* C$!*-1 <, <* 1$?$**!C2 ,- ?-1*<A$C

!#*- *-S$ -,;$C S$!*+C$* -. C<*@:!AB+*,$A C$,+C1*&

 !"!# $%&'() *&+,-

 ;$ *$?-1A S$!*+C$ -. C<*@:!AB+*,$A C$,+C1* ,- "$ ?-1*<A$C$A <* ,;$ /;!CL$ C!,<-& Y, <* A$>1$A

!* S$!1 C$,+C1* <1 $T?$** -. ,;$ C<*@:.C$$ C!,$ -. <1,$C$*, A<M<A$A "2 ,;$ *,!1A!CA A$M<!,<-1 -.

C$,+C1*& X+*,-S!C<#2V /;!CL$ C!,<-* !C$ !1!#2*$A !, ,;$ !11+!# .C$Z+$1?2& [<M$1 ,;$ S$!1 !1A

*,!1A!CA A$M<!,<-1 -. A!<#2 C$,+C1* 4 

 

! "

 

8V ,;$ !11+!# /;!CL$ C!,<- ?!1 "$ !LLC-T<S!,$A !*

 !

 !" #$%%"&'$()*(+ ,+-%"& .$% /!" $/!"% /0$ "1#!2(+" %2/"& 2%" *( 3''"()*1 34

 "
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 !"#$% &'() *%+#,-+ ./ 01%%2%34+ 56789: ;'-%+- ./ -<% 0!"2!=>?2>% ./ *!+@'?AB#+-%A CD E$?A!2"

*#,% *%-#$2+ /.$ -<% FGCHI0F GJ><?2"% *?-%

Length of Moving Average

t-
v

a
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e
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E<% L#%+-!.2 ?$!+%+ 1!-< 1<!>< M%2><N?$@ -<% 0<?$O% $?-!. /.$ -<% -%><2!>?, -$?A!2" $#,%

$%-#$2+ +<.#,A M% >.NO?$%AK C.+- ?#-<.$+ #+% -<% 0<?$O% $?-!. ./ M#3!2" ?2A <.,A!2" 1%,,

A!P%$+!=%A +-.>@ O.$-/.,!.+ ?+ ? M%2><N?$@K E<% $%?+.2 /.$ 2.- >.2+!A%$!2" $%-#$2+ /.$ M#3!2"

?2A <.,A!2" ? >#$$%2>3 !+ -<?- -<%+% ?$% 2.- 1%,,'A%=2%AQ +!2>% -<% $%-#$2 /$.N M#3!2" ?2A

<.,A!2" /.$ !2+-?2>% FGC N%?+#$%A /$.N -<% O%$+O%>-!P% ./ ? I0 !2P%+-.$ !+ -<% 2%"?-!P% ./

-<?- /$.N M#3!2" ?2A <.,A!2" -<% I0F /$.N -<% O%$+O%>-!P% ./ ? R%$N?2 !2P%+-.$K D>$.++

 !

 !"! #$% $%%& $'( )*+(,-.( (/% ,0)1 2,%% ,-(% '2 0$(%,%)( +%.-*)% 3)4'( )4%.*5-(0'$ '2 (/% )',( &%).,0+%&

.-$ +% .'$&*.(%& *)0$6 50$%) '2 .,%&0( ', %7450.0( 8-,60$ )%.*,%& +9 '*, )4%.*5-(',:) 0$0(0-5 ;%-5(/< =>%?0./ -$&

@/'8-) =ABBCDE 4! FGFD!

 !
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() *(+,-. /+01/.0 21/3,-. 145067 ,2 ,6 8462 /6 9(-90,+/:50 2;/2 ,2 9;/-.06 /2 / <00=5> /6 /2 /-
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"Optimally" Chosen Rules

Randomly Chosen Rules
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EI+ :./.%: .>/. !3 .>% !5.%$%:. $/.% !5 H,#5.$2 @ !:   "$%/.%$ .>/5 .>/. ,3 H,#5.$2 P /. /

>,$!Q,5 ,3 ! 8,5.>:J .>%5 .>% H#$$%5H2 ,3 H,#5.$2 @ :>,#1< <%7$%H!/.% ,5 /9%$/"% 02   ,9%$

.>% :/8% 7%$!,<K A>% !5.#!.!,5 0%>!5< EI+ !: .>/. :2:.%8/.!H <%9!/.!,5: 3$,8 EI+ H/5 0%
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!-,!">/,* -1 C3//%$- $%A1"-!?3D:% 1- />% ,>1$/ >1$!?1-, H#C /1 I& >1#$,J@ D#/ 3 A:%3$

/!5%'B%C%-B%-/ C3//%$- 1- />% :1-"%$ >1$!?1-; 9K />% %-B 14 />% K%3$@ />% 6L2
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