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$EVWUDFW

,Q WKLV SDSHU ZH H[WHQG QHDUHVW QHLJKERXU SUHGLFWRUV WR DOORZ IRU LQIRUPDWLRQ FRQWHQW

LQ D ZLGHU VHW RI VLPXOWDQHRXV WLPH VHULHV�:H DSSO\ WKHVH VLPXOWDQHRXV QHDUHVW QHLJKERXU

�611� SUHGLFWRUV� WR QLQH (06 FXUUHQFLHV� XVLQJ GDLO\ GDWD IRU WKH �VW -DQXDU\ ����� ��VW

'HFHPEHU ���� SHULRG� :KHQ IRUHFDVWLQJ SHUIRUPDQFH LV PHDVXUHG E\ 7KHLO
V 8 VWDWLVWLF� WKH

�QRQOLQHDU� 611 SUHGLFWRUV SHUIRUP PDUJLQDOO\ EHWWHU WKDQ ERWK D UDQGRP ZDON DQG WKH

WUDGLWLRQDO �OLQHDU� $5,0$ SUHGLFWRUV� )XUWKHUPRUH� WKH 611 SUHGLFWRUV RXWSHUIRUP WKH

UDQGRP ZDON DQG WKH $5,0$ PRGHOV ZKHQ SURGXFLQJ GLUHFWLRQDO IRUHFDVWV�:KHQ IRUPDOO\

WHVWLQJ IRU IRUHFDVW DFFXUDF\� LQ PRVW RI WKH FDVHV WKH 611 SUHGLFWRU RXWSHUIRUPV WKH UDQGRP

ZDON DW WKH �� VLJQLILFDQFH OHYHO� ZKLOH RXWSHUIRUPLQJ WKH $5,0$ PRGHO LQ � RI WKH � FDVHV�

2Q WKH RWKHU KDQG� RXU UHVXOWV VXJJHVW WKDW WKH SUREDELOLW\ RI FRUUHFWO\ SUHGLFWLQJ WKH VLJQ RI

FKDQJH LV KLJKHU IRU WKH 611 SUHGLFWLRQV WKDQ WKH $5,0$ FDVH�

-(/ FODVVLILFDWLRQ QXPEHUV� &��� )��

.(< :25'6� 1HDUHVW�QHLJKERXU SUHGLFWLRQ PHWKRGV� ([FKDQJH UDWHV
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����HVIRU]DEDQ GH DQWHPDQR OD PHPRULD SDUD UHFRUGDU HO IXWXUR�

0DULR 9DUJDV /ORVD �/D JXHUUD GHO ILQ GHO PXQGR�

�� ,QWURGXFWLRQ

'HVSLWH WKH SDUDPRXQW PRGHOOLQJ HIIRUW UHJLVWHUHG LQ WKH ODVW WZR GHFDGHV� LW LV ZLGHO\

UHFRJQLVHG WKDW H[FKDQJH UDWHV DUH H[WUHPHO\ GLIILFXOW WR IRUHFDVW� 7KH SHVVLPLVP DERXW WKH

IRUHFDVWLQJ DELOLW\ RI H[FKDQJH UDWH PRGHOV KDV EHHQ JHQHUDOO\ DFFHSWHG DIWHU WKH SXEOLFDWLRQ

RI WKH LQIOXHQWLDO SDSHU E\ 0HVVH DQG 5RJRII ������� 7KHVH DXWKRUV SHUIRUPHG D ODUJH QXPEHU

RI VWDWLVWLFDO WHVWV� LQGLFDWLQJ WKH VXSHULRULW\ RI WKH OLQHDU RXW�RI�VDPSOH IRUHFDVW RI H[FKDQJH

REWDLQHG WKURXJK D VLPSOH UDQGRP ZDON PRGHO FRPSDUHG ZLWK WKH IRUHFDVW EDVHG H[FKDQJH�UDWH

GHWHUPLQDWLRQ PRGHOV WKDW XVHG D ZLGHU VHW RI HFRQRPLF YDULDEOHV DV UHJUHVVRUV� 7KLV

VXSHULRULW\ LV DOVR FOHDU ZKHQ WKH IRUHFDVW LV GHWHUPLQHG H[ SRVW �L� H�� XVLQJ UHDO KLVWRULFDO

YDOXHV RI WKH H[SOLFDWLYH YDULDEOHV LQ WKH UHJUHVVLRQ��

,W LV QRZ JHQHUDOO\ DFFHSWHG WKDW RQH SRWHQWLDO UHDVRQ IRU VXFK SRRU SHUIRUPDQFH FRXOG

EH QRQOLQHDULWLHV LQ H[FKDQJH�UDWHV VHULHV� ,Q WKLV VHQVH� .UXJPDQ ������ HPSKDVLVHG WKDW D

WDUJHW ]RQH DV WKH (XURSHDQ 0RQHWDU\ 6\VWHP �(06� ZLOO PDNH H[FKDQJH UDWHV GHSHQG

QRQOLQHDUO\ RQ IXQGDPHQWDOV� WKHUHIRUH SURYLGLQJ D WKHRUHWLFDO IRXQGDWLRQ IRU WKH H[FKDQJH UDWH

WR H[KLELW D QRQOLQHDU GDWD JHQHUDWLQJ SURFHVV� 2Q WKH RWKHU KDQG� %LOVRQ ������ DUJXHG WKDW

WHFKQLFDO WUDGHUV ��FKDUWLVWV�� ZLOO DOVR WHQG WR LPSDUW QRQOLQHDULW\ LQWR H[FKDQJH UDWH

PRYHPHQWV� )XUWKHUPRUH� :HL ������ VKRZV WKDW ILQDQFLDO SULFHV FDQ H[KLELW QRQOLQHDULWLHV

HYHQ ZKHQ WKHUH LV QRW DQ\ QHZV DERXW IXQGDPHQWDOV�

5HFHQW DGYDQFHV LQ ERWK DQDO\WLF DQG FRPSXWDWLRQDO PHWKRGV KDYH PDGH LW PXFK HDVLHU

WKH HPSLULFDO LQYHVWLJDWLRQ RI QRQOLQHDU PRGHOV DQG KDYH OHG WR D YROXPLQRXV OLWHUDWXUH LQ WKLV

DUHD� GUDPDWLFDOO\ LQFUHDVLQJ WKH QXPEHU RI DSSURDFKHV WR IRUHFDVWLQJ H[FKDQJH UDWHV� FKDRWLF

G\QDPLFV �H� J�� 'H *UDXZH DQG 9DQVDQWHQ� ������ WXUEXOHQW PRWLRQV �H� J�� *KDKJKDLH HW DO��

����� QHXUDO QHWZRUNV �H� J�� 5HIHQHV� ������ *$5&+ PRGHOV �H� J�� %ROOHVOHY� &KRX DQG

.URQHU� ������ WHFKQLFDO WUDGLQJ UXOHV �H� J�� /HYLFK DQG 7KRPDV� ������ HWF�

2QH RI WKHVH DSSURDFKHV WR IRUHFDVWLQJ LV WKH QRQ�SDUDPHWULF� QHDUHVW QHLJKERXU �11�

IURP QRZ RQ� IRUHFDVWLQJ WHFKQLTXH� 7KHUH DUH VHYHUDO ZD\V RI FRPSXWLQJ VXFK IRUHFDVWV >VHH�

H� J�� 6WRQH ������� 6XJLKDUD DQG 0D\ ������ DQG +lUGOH DQG /LQWRQ ������@� 7KH EDVLF LGHD

EHKLQG WKHVH SUHGLFWRUV� LQVSLUHG LQ WKH OLWHUDWXUH RQ IRUHFDVWLQJ LQ QRQOLQHDU G\QDPLFDO

V\VWHPV� LV WKDW SLHFHV RI WLPH VHULHV VRPHWLPH LQ WKH SDVW PLJKW KDYH D UHVHPEODQFH WR SLHFHV

LQ WKH IXWXUH� ,Q WKLV VHQVH� 11 SUHGLFWLRQV FDQ EH WKRXJKW DV D JHQHUDOL]DWLRQ RI WHFKQLFDO

WUDGLQJ UXOHV� ZKLFK KDYH HQMR\HG VRPHZKDW RI D UHQDLVVDQFH UHFHQWO\ LQ WKH H\HV RI ERWK
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Note that the nearest neighbour approach to forecast nonlinear time series is also related to�

the techniques of charting (technical analysis) applied in financial markets to produce short-term
forecasts (Elms, 1994).

SUDFWLWLRQHUV DQG WKH DFDGHPLF OLWHUDWXUH� ,Q RUGHU WR JHQHUDWH 11 SUHGLFWLRQV� VLPLODU SDWWHUQV

RI EHKDYLRXU DUH ORFDWHG LQ WHUPV RI 11V� 7KH WLPH HYROXWLRQ RI WKHVH 11V LV H[SORLWHG WR

\LHOG WKH GHVLUHG SUHGLFWLRQ� 7KHUHIRUH� WKH SURFHGXUH RQO\ XVHV LQIRUPDWLRQ ORFDO WR WKH SRLQWV

WR EH SUHGLFWHG DQG GRHV QRW WU\ WR ILW D IXQFWLRQ WR WKH ZKROH WLPH VHULHV DW RQFH >VHH� H� J��

%DMR�5XELR )HUQiQGH]�5RGUtJXH] DQG 6RVYLOOD�5LYHUR ������ DQG )HUQiQGH]�5RGUtJXH]�

6RVYLOOD�5LYHUR DQG $QGUDGD�)pOL[ ������@��

0HHVH DQG 5RVH ������� 'LHEROG DQG 1DVRQ ������ DQG 0L]UDFK ������ DSSO\ 11

PHWKRGV WR DQDO\VH H[FKDQJH�UDWH QRQOLQHDU SUHGLFWDELOLW\� 7KHVH SDSHUV ILQG WKDW WKHLU

SUHGLFWLRQV DUH QRW EHWWHU WKDQ IRUHFDVWV JHQHUDWHG E\ D VLPSOH UDQGRP ZDON PRGHO� VXJJHVWLQJ

WKDW QRQOLQHDU SDWWHUQV LQ H[FKDQJH�UDWH VHULHV ZHUH QRW H[SORLWDEOH IRU LPSURYHG SRLQW

SUHGLFWLRQ� 1RWH� KRZHYHU� WKDW WKH QXPEHU RI REVHUYDWLRQV LQ WKRVH SDSHUV LV UHODWLYHO\ VPDOO�

DQG WKHUHIRUH WKH OHQJWK RI WKH VDPSOH XVHG WR ILW WKH 11 SUHGLFWRUV LV DOVR UHODWLYHO\ VPDOO�

7KLV FRXOG DIIHFW QHJDWLYHO\ WKH SHUIRUPDQFH RI WKHLU 11 SUHGLFWLRQV� VLQFH WKH\ GR QRW DOORZ

IRU WKH OHDUQLQJ SURFHVV WKH DJHQWV DUH OLNHO\ WR IROORZ LQ RUGHU WR IRUP WKHLU H[FKDQJH UDWH

H[SHFWDWLRQV�

,Q WKLV SDSHU ZH H[WHQG ORFDO SUHGLFWRU SUHVHQWHG LQ )DUPHU DQG 6LGRURZLFK ������ WR

DOORZ WKH VHOHFWLRQ RI 11 LQ D JLYHQ WLPH VHULHV XVLQJ LQIRUPDWLRQ IURP D ZLGHU VHW RI

VLPXOWDQHRXV WLPH VHULHV� ,Q GRLQJ VR� ZH WU\ WR H[SORUH WKH SRVVLEOH QRQOLQHDU FDXVDOLW\

UHODWLRQVKLSV WKDW FRXOG H[LVW DPRQJ WKRVH WLPH VHULHV� ZKHQ IRUHFDVWLQJ RQ RI WKHP� :H ZLOO

UHIHU WR WKHVH DV VLPXOWDQHRXV QHDUHVW QHLJKERXU �611� SUHGLFWRUV�

7KHUHIRUH� WKH SXUSRVH RI WKLV SDSHU LV WR RIIHU IXUWKHU HYLGHQFH RQ WKH DELOLW\ WR

IRUHFDVW H[FKDQJH UDWHV XVLQJ QRQOLQHDU PHWKRGV� 0RUH SUHFLVHO\� WKH SDSHU VHHNV WR DGGUHVV

WKH TXHVWLRQ DERXW ZKHWKHU 611 SUHGLFWRUV FDQ LPSURYH RXW�RI�VDPSOH IRUHFDVWLQJ LQ WKH (06�

,Q WKLV VHQVH� ZH FRQWLQXH IXUWKHU WKH UHVHDUFK E\ )HUQiQGH]�5RGUtJXH] DQG 6RVYLOOD�5LYHUR

������� ZKHUH D SURFHGXUH� EDVHG RQ 11 SUHGLFWRUV� LV SURSRVHG IRU WHVWLQJ WKH H[LVWHQFH RI

QRQOLQHDU IRUHFDVWDEOH GHSHQGHQFLHV LQ WLPH VHULHV� DQG ZKHUH HYLGHQFH RI VKRUW�WHUP QRQOLQHDU

IRUHFDVWDEOH SRVVLELOLWLHV DUH IRXQG IRU VRPH (XURSHDQ FXUUHQFLHV�

7KH SDSHU LV RUJDQLVHG DV IROORZV� 7KH 611 SUHGLFWRUV DUH SUHVHQWHG LQ VHFWLRQ ��

6HFWLRQ � GHVFULEHV WKH GDWD VHW DQG RIIHUV VRPH SUHOLPLQDU\ UHVXOWV� ZKLOH LQ 6HFWLRQ � WKH
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1RWH WKDW WKH XVH RI WKLV SURFHGXUH DVVXPHV D �GHWHUPLQLVWLF� GDWD JHQHUDWLQJ SURFHVV RI ILQLWH�

GHJUHHV RI IUHGRP� VR WKDW WKH DWWUDFWRU LV UHFRQVWUXFWLEOH�

6HWWLQJ WKH GHOD\ HTXDO WR RQH LPSOLHV WKDW YHFWRUV LQ WKH P�GLPHQVLRQDO HPEHGGLQJ VSDFH KDYH DQ�

DOWHUQDWLYH UHSUHVHQWDWLRQ DV VHJPHQWV RI P VHTXHQWLDO REVHUYDWLRQV IURP WKH RULJLQDO WLPH VHULHV�

���

IRUHFDVW DFFXUDF\ RI WKH 611 SUHGLFWRUV LV DVVHVVHG IURP D VWDWLVWLFDO SRLQW RI YLHZ� 6RPH

FRQFOXGLQJ UHPDUNV DUH SURYLGHG LQ 6HFWLRQ ��

�� 3UHGLFWLRQ E\ 11 PHWKRGV

/HW [ �W ������Q� EH D ILQLWH WLPH VHULHV� ,Q RUGHU WR GHWHFW EHKDYLRXUDO SDWWHUQV LQ WKLV
W

VHULHV� VHJPHQWV RI HTXDO OHQJWK DUH FRQVLGHUHG DV YHFWRUV [ RI P REVHUYDWLRQV VDPSOHG IURPP�-
W

WKH RULJLQDO WLPH VHULHV DW LQWHUYDOV RI -�Û XQLWV�

[  �[ � [ � ���� [ �� W ��-�P��������Q ���P�-
W W W�- W��P���-

ZLWK P UHIHUUHG WR DV WKH HPEHGGLQJ GLPHQVLRQ DQG - FDOOHG WKH GHOD\ SDUDPHWHU� 7KHVH P�

GLPHQVLRQDO YHFWRUV DUH RIWHQ FDOOHG P�KLVWRULHV� ZKLOH WKH P�GLPHQVLRQDO VSDFH Ü LV UHIHUUHGP

WR DV WKH SKDVH VSDFH RI WLPH VHULHV�

7KH VHTXHQFH RI P�KLVWRULHV FRQVWLWXWHV D P�GLPHQVLRQDO REMHFW WKDW FDQ� IRU D ELJ

HQRXJK P� PLPLF WKH GDWD JHQHUDWLRQ SURFHVV �7DNHQV� ����� � ,Q RUGHU WR VLPSOLI\� ZH VKDOO�

RQO\ FRQVLGHU WKH FDVH RI - � DQG ZH VKDOO ZULWH [  [ �P�� P �

W W

7KH SUR[LPLW\ RI WZR P�KLVWRULHV LQ WKH SKDVH VSDFH Ü DOORZV XV WR WDON RI 11V LQ WKHP

G\QDPLF EHKDYLRXU RI WZR VHJPHQWV LQ WKH WLPH VHULHV [ �
W

7R JHQHUDWH VKRUW�UXQ IRUHFDVWV� DQG DV DQ DOWHUQDWLYH WR WKH WUDGLWLRQDO %R[�-HQNLQV

PHWKRGRORJ\� ZH XVH WKH 11 DSSURDFK SURSRVHG E\ )DUPHU DQG 6LGRURZLFK �������

*LYHQ WKH GDWD VHULHV [ �W ������Q�� WKH ORFDO SUHGLFWLRQV DUH JHQHUDWHG E\ DQDO\VLQJ WKH
W

KLVWRULFDO SDWKV RI WKH YHFWRUV DURXQG WKH ODVW DYDLODEOH YHFWRU

[  �[ � [ � [ � ���� [ �� ���P
Q Q Q�� Q�� Q��P���

6HJPHQWV ZLWK VLPLODU G\QDPLF EHKDYLRXU DUH GHWHFWHG DQG XVHG WR SURGXFH WKH IRUHFDVW�

7KHUHIRUH� WR FRQVWUXFW D ORFDO SUHGLFWRU ZH KDYH FRQVLGHUHG WKH N P�KLVWRULHV
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PRVW VLPLODU WR [ � 7KH IXWXUH VKRUW�WHUP HYROXWLRQ RI WKH WLPH VHULHV ZLOO WKHQ EH REWDLQHGP

Q

XVLQJ WKH LQIRUPDWLRQ FRQWDLQHG LQ WKH 11V IRXQG LQ WKH SDVW�

7UDGLWLRQDOO\� WR HVWDEOLVK 11V WR [ � RQH ORRNV IRU WKH FORVHVW N YHFWRUV ��� LQ WKHP

Q

SKDVH VSDFH Ü � LQ WKH VHQVH WKDW WKH\ PD[LPLVH WKH IXQFWLRQ�P

�L�H�� ORRNLQJ IRU WKH KLJKHVW VHULDO FRUUHODWLRQ RI DOO P�KLVWRULHV� [ � ZLWK WKH ODVW RQH� [ ��P P

L Q

2QFH WKH 11V WR [ KDYH EHHQ HVWDEOLVKHG� ZH FRQVLGHU SUHGLFWRUV RI WKH IXWXUHP

Q

HYROXWLRQ RI [ � $ SUHGLFWRU LV VLPSO\ D UXOH IRU REWDLQLQJ DQ HVWLPDWH RI [ IRU WKH QH[WP

Q Q��

REVHUYDWLRQ� 7KH SUHGLFWLRQ [ RI [ FDQ EH REWDLQHG XVLQJ VRPH H[WUDSRODWLRQ RI WKHI

Q�� Q��

REVHUYDWLRQV

VXEVHTXHQW WR WKH N 11V P�KLVWRULHV WKDW KDYH EHHQ FKRVHQ� WKDW LV WR VD\�

:KHQ JHQHUDWLQJ 11 SUHGLFWLRQV� ORFDOO\ DGMXVWHG OLQHDU DXWRUHJUHVVLYH SUHGLFWLRQV DUH XVXDOO\

HPSOR\HG�

ZKRVH FRHIILFLHQWV KDYH EHHQ ILWWHG E\ RUGLQDU\ OHDVW VTXDUHV� WKURXJK D UHJUHVVLRQ RI WKH N

11V FKRVHQ ��� RQ WKHLU IXWXUH HYROXWLRQ ���� 7KDW LV WR VD\� D OLQHDU UHJUHVVLRQ RI RQ

�U �����N� LV ILWWHG E\ OHDVW VTXDUHV� EHLQJ WKH WKH YDOXHV RI WKDW

PLQLPLVH

6XJLKDUD DQG 0D\ ������ DQG &DVGDJOL DQG :HLJHQG ������ RIIHU D GHWDLOHG H[SRVLWLRQ RI WKLV

NLQG RI SUHGLFWRU�

$OWHUQDWLYHOO\� DQG IROORZLQJ E\ )HUQiQGH]�5RGUtJXH]� 6RVYLOOD�5LYHUR DQG $QGUDGD�

)pOL[ ������� LQ WKLV SDSHU ZH HVWDEOLVK 611V WR [ E\ FRQVLGHULQJ WKH LQIRUPDWLRQ FRQWHQWP

Q

RI RWKHU UHODWHG VHULHV� 7R VLPSOLI\ QRWDWLRQ� OHW XV FRQVLGHU D VHW RI WZR WLPH VHULHV� [
W

�W ������Q� DQG \ �W ������Q��
W
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:H DUH LQWHUHVWHG LQ PDNLQJ SUHGLFWLRQV RI DQ REVHUYDWLRQ RI RQH RI WKHVH VHULHV �H� J��

[ �� E\ VLPXOWDQHRXVO\ FRQVLGHULQJ 11V LQ ERWK VHULHV� 7R WKDW HQG� ZH HPEHG HDFK RI WKHVH
Q��

VHULHV LQ WKH YHFWRULDO VSDFH Ü � SD\LQJ DWWHQWLRQ WR WKH IROORZLQJ YHFWRU��P

�[ � \ � � Ü [ Ü
P P P P

Q Q

ZKLFK JLYHV XV WKH ODVW DYDLODEOH P�KLVWRU\ IRU HDFK WLPH VHULHV�

+HQFH� WR HVWDEOLVK 611V WR WKH ODVW P�KLVWRULHV �[ � \ �� ZH FDQ ORRN IRU WKH FORVHVWP P

Q Q

N SRLQWV WKDW PD[LPLVH WKH IXQFWLRQ�

,Q WKLV ZD\� ZH REWDLQ D VHW RI N VLPXOWDQHRXV P�KLVWRULHV LQ ERWK VHULHV�

���

7KH SUHGLFWLRQV IRU [ DQG \ FDQ EH REWDLQHG IURP D OLQHDU DXWRUHJUHVVLYH SUHGLFWRU
Q�� Q��

ZLWK YDU\LQJ FRHIILFLHQWV HVWLPDWHG E\ RUGLQDU\ OHDVW VTXDUHV�

7KH SURFHGXUH LQ WKH WLPH VHULHV [ LV D OLQHDU UHJUHVVLRQ RI RQ
W

�U �����N� � ZKLFK LV ILWWHG E\ OHDVW VTXDUHV� 7KHUHIRUH� WKH DUH WKH YDOXHV

RI WKDW PLQLPLVH

,Q DQ DQDORJRXV ZD\� WKH DUH WKH YDOXHV RI WKDW PLQLPLVH



)('($ � '�7� ����� E\ )� )HUQiQGH]� 6� 6RVYLOOD DQG -� $QGUDGD �

7KH FRPSXWHG 3KLOOLSV 3HUURQ VWDWLVWLFV DUH DYDLODEOH IURP WKH DXWKRUV XSRQ UHTXHVWHG��

7KHVH UHVXOWV� DYDLODEOH IURP WKH DXWKRUV XSRQ UHTXHVW� DUH LQ OLQH ZLWK WKRVH RI� H� J�� +VLHK�

������� .OXJHU DQG /HQ] ������ DQG &HFHQ DQG (UNDO �������

$V LW FDQ EH VHHQ� WKH GLIIHUHQFH EHWZHHQ WKLV SUHGLFWRU DQG WKDW SUHVHQWHG LQ ��� LV WKDW

QRZ WKH 11V DUH HVWDEOLVKHG XVLQJ FULWHULD LQ ZKLFK LQIRUPDWLRQ RQ ERWK VHULHV DUH XVHG�

�� 'DWD DQG SUHOLPLQDU\ UHVXOWV

7KH DERYH GHYHORSHG 611 SUHGLFWRUV KDYH EHHQ DSSOLHG WR GDLO\ H[FKDQJH�UDWH GDWD RI

QLQH FXUUHQFLHV SDUWLFLSDWLQJ LQ WKH H[FKDQJH UDWH PHFKDQLVP �(50� RI WKH (06� WKH %HOJLDQ

IUDQF �%)5�� WKH 'DQLVK FURZQ �'.5�� WKH 3RUWXJXHVH HVFXGR �(6&�� WKH )UHQFK IUDQF �))��

WKH 'XWFK JXLOGHU �+)/�� WKH ,ULVK SRXQG �,5/�� WKH ,WDOLDQ OLUD �/,7�� WKH 6SDQLVK SHVHWD

�37$� DQG WKH 3RXQG VWHUOLQJ �8./�� 1RWH WKDW XQGHU WKH (50� PHPEHUV FRXQWULHV DJUHH WR

PDLQWDLQ WKHLU H[FKDQJH UDWH YLV�j�YLV WKH RWKHU FXUUHQFLHV LQ WKH V\VWHP ZLWKLQ EDQGV DURXQG

D FHQWUDO SDULW\� 7KHUHIRUH� E\ XVLQJ 611 SUHGLFWLRQV� ZH DWWHPSW WR LQFRUSRUDWH VWUXFWXUDO

LQIRUPDWLRQ LQWR WKH QRQSDUDPHWULF DQDO\VLV�

2XU H[FKDQJH UDWHV DUH H[SUHVVHG YLV�j�YLV WKH 'HXVWFKH PDUN� 7KH GDWDEDVH XVHG LV

FRPSRVHG RI GDLO\ �PLG�PDUNHW� VSRW UDWHV JDWKHUHG E\ WKH %DQN RI 6SDLQ DW ����� �*07��

7KH VDPSOH SHULRG UXQV IURP �VW -DQXDU\ ���� WR ��VW 'HFHPEHU ���� �DURXQG ����

REVHUYDWLRQV�� FRYHULQJ LQ SDUWLFXODU WKH (06 SHULRG� WKH PRQHWDU\ WXUPRLO DIWHU WKH VXPPHU

RI ����� DQG WKH QHZ HSLVRGH LQLWLDWHG ZLWK WKH EURDGHQLQJ RI WKH IOXFWXDWLRQ EDQGV WR � ���

LQ $XJXVW ����� ,W VKRXOG EH QRWLFHG WKDW PXOWL�FRXQWU\ DQDO\VLV RI ILQDQFLDO VHULHV UHTXLUHV D

VSHFLDO WUHDWPHQW IRU KLJK�IUHTXHQF\ �GDLO\� GDWD� )LQDOO\� QRWH WKDW WKH GDWD KDYH EHHQ SXUJHG

RI KROLGD\V� PDWFKLQJ GD\ E\ GD\ WKH H[FKDQJH�UDWH VHULHV DQG HOLPLQDWLQJ REVHUYDWLRQV ZKHQ

WKHUH LV QR WUDGLQJ LQ DQ\ RI WKH FRXQWULHV XQGHU VWXG\�

%HIRUH FRPSXWLQJ RXU ORFDO SUHGLFWRUV� ZH KDYH WHVWHG IRU WKH SUHVHQFH ERWK RI XQLW

URRWV DQG QRQOLQHDU GHSHQGHQFH LQ WKH VHULHV� 8VLQJ WHVW VWDWLVWLFV VXJJHVWHG E\ 3KLOOLSV DQG

3HUURQ ������� ZH FRQILUPHG WKH H[LVWHQFH RI XQLW URRWV IRU DOO H[FKDQJH UDWHV� DV H[SHFWHG

�VHH� H� J�� 0LOOV� ����� � 2Q WKH RWKHU KDQG� XVLQJ WKH ZHOO�NQRZQ %'6 WHVW VWDWLVWLF �VHH�

%URFN� 'HFKHUW� 6FKHLQNPDQ DQG /H%DURQ� ������ WKH QXOO K\SRWKHVLV RI LQGHSHQGHQWO\ DQG

LGHQWLFDOO\ GLVWULEXWHG �LLG� LV UHMHFWHG DW WKH FRQYHQWLRQDO OHYHOV 7KLV ODVW UHVXOW RSHQV�

DOWHUQDWLYHV RI QRQOLQHDU GHSHQGHQFH DV ZHOO DV QRQVWDWLRQDULW\� $OWKRXJK QRQVWDWLRQDULW\ RI
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1RWH DOVR WKDW $5&+ HIIHFWV FRXOG FDXVH WKH UHMHFWLRQ RI WKH %'6� EXW WKH\ GR QRW LPSO\�

IRUHFDVWDELOLW\�

WKH VHULHV LV GHWHFWHG� LQ WKLV SDSHU ZH H[SORUH WKH XVH RI QRQOLQHDU GHSHQGHQFLHV LQ RUGHU WR

IRUHFDVW WKH VHULHV ��

%DVHG RQ WKH LQGLFDWLRQ RI QRQOLQHDULWLHV� ZH SURFHHGHG WR DVVHVV WKH IRUHFDVWLQJ

SHUIRUPDQFH RI RXU SUHGLFWRUV IRU HDFK H[FKDQJH UDWH� 6LQFH RXU SUHGLFWRUV GHSHQG RQ WKH

YDOXHV RI HPEHGGLQJ GLPHQVLRQ P DQG WKH QXPEHU RI FORVHVW N SRLQWV LQ WKH SKDVH VSDFH Ü �P

ZH FKRVH WKHP DFFRUGLQJ WR &DVGDJOL�V ������ DOJRULWKP� REWDLQLQJ LQ RXU FDVH DQ HPEHGGLQJ

GLPHQVLRQ P � DQG D QXPEHU RI 611 SRLQWV HTXDO WR �� RI WKH VDPSOH� )RU WKH VL[ IRXQGLQJ

PHPEHUV �%)5� '.5� ))� +)/� ,5/ DQG /,7�� WKH IRUHFDVWLQJ SHULRG UXQV IURP WKH ODVW

UHDOLJQPHQW LQ WKH (06 EHIRUH WKH PRQHWDU\ WXUPRLO ���WK -DQXDU\ ����� WR WKH HQG RI WKH

VDPSOH� 2XU ORFDO SUHGLFWRUV DUH XVHG WR SURGXFH IRUHFDVWV RQH GD\ DKHDG IRU ��UG -DQXDU\

����� 7KHQ� WKH GDWD IRU WKLV GDWH DUH DGGHG WR WKH VDPSOH� WKH PRGHOV DUH UH�HVWLPDWHG� DQG

QHZ IRUHFDVWV DUH JHQHUDWHG IRU DOO WLPH VHULHV� 7KLV UHFXUVLYH SURFHVV FRQWLQXHG XQWLO IRUHFDVWV

DUH JHQHUDWHG XVLQJ ��WK 'HFHPEHU ���� GDWD� ,Q WKH FDVH RI WKH 6SDQLVK SHVHWD� WKH 3RXQG

VWHUOLQJ DQG WKH 3RUWXJXHVH HVFXGR� ZH IROORZ WKH VDPH UHFXUVLYH SURFHVV IURP WKH MRLQLQJ GDWH

��WK -XQH ����� �WK 2FWREHU ���� DQG �WK $SULO ����� UHVSHFWLYHO\��

$V LW LV XVXDO LQ WKH OLWHUDWXUH� WKH IRUHFDVWLQJ SHUIRUPDQFH ZDV LQLWLDOO\ PHDVXUHG E\

7KHLO
V 8 VWDWLVWLF� D VXPPDU\ VWDWLVWLF WKDW LV EDVHG RQ VWDQGDUG V\PPHWULF ORVV IXQFWLRQ�

ZKHUH [ LV WKH DFWXDO YDOXH DQG [ WKH IRUHFDVW YDOXH� 1RWH WKDW ZH KDYH GHILQHG WKH 8 VWDWLVWLF
L L

I

DV WKH UDWLR RI WKH URRW PHDQ VTXDUH HUURU �506(� RI IRUHFDVWV IURP RXU SUHGLFWRUV WR WKH

506( RI WKH QDLYH UDQGRP ZDON IRUHFDVW�7KHUHIRUH� D YDOXH RI 8 OHVV WKDQ RQH LQGLFDWHV

EHWWHU SHUIRUPDQFH WKDQ WKH UDQGRP ZDON VSHFLILFDWLRQ�

7DEOH � VKRZV WKH IRUHFDVWLQJ SHUIRUPDQFH RI RXU SUHGLFWRUV DQG WKRVH IURP WKH

WUDGLWLRQDO $5,0$������� PRGHOV� ,Q WKH IRUPHU FDVH� UHODWHG H[FKDQJH UDWH VHULHV DUH XVHG

IRU HVWDEOLVKLQJ 611V� $V LW FDQ EH VHHQ LQ 7DEOH �� WKH 8 VWDWLVWLFV DUH� IRU WKH 611

SUHGLFWRUV� DERYH RQH RQO\ LQ � RI WKH � FDVHV� VXJJHVWLQJ WKDW RXU SUHGLFWRUV PDUJLQDOO\

RXWSHUIRUP WKH UDQGRP ZDON� DOWKRXJK WKH IRUHFDVWLQJ SHULRG LV YHU\ ORQJ DQG KHWHURJHQHRXV�
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1RWH WKDW RXU EHVW 611 SUHGLFWRU SUHVHQWV DQ LPSURYHPHQW RI ������ 7KHVH UHVXOWV FRQWUDVW

ZLWK WKRVH SUHYLRXVO\ UHSRUWHG LQ WKH OLWHUDWXUH� 'LHEROG DQG 1DVRQ ������ DQG 6DWFKHOO DQG

7LPPHUPDQ ������ DSSOLHG 11 SUHGLFWRUV WR ZHHNOH\ GROODU H[FKDQJH UDWHV IRU WKH SHULRG �

-DQXDU\ ������� 6HSWHPEHU ���� DQG GDLO\ GROODU H[FKDQJH UDWHV IRU WKH SHULRG � -DQXDU\

������� 'HFHPEHU ����� UHVSHFWLYHO\� FRQFOXGLQJ WKDW WKHVH QRQOLQHDU SUHGLFWRUV DUH

RXWSHUIRUPHG E\ WKH UDQGRP ZDON IRUHFDVWV� 1RWH� KRZHYHU� WKDW WKH H[FKDQJH UDWH ZLOO EH�

LQ SULQFLSOH� PRUH IRUHFDVWDEOH LQ D WDUJHW ]RQH DV WKH (06 WKDQ LQ D IORDWLQJ H[FKDQJH UDWH

V\VWHP DV WKH 86 GROODU� VLQFH WKH SUHVHQFH RI H[FKDQJH UDWH EDQG LPSRVHV UHVWULFWLRQV RQ

PDUNHW H[SHFWDWLRQV RI WKH IXWXUH EHKDYLRXU RI WKH XQGHUO\LQJ H[FKDQJH UDWH� 2Q WKH RWKHU

KDQG� 0L]UDFK ������ IRFXVHG RQ (06 H[FKDQJH UDWHV YLV�j�YLV WKH 'HXWVFKPDUN GXULQJ WKH

SHULRG � -DQXDU\ ������� 'HFHPEHU ����� ILQGLQJ D PRGHO IRU WKH OLUD WKDW RXWSHUIRUPV WKH

UDQGRP ZDON LQ IRUHFDVWLQJ RXW�RI�VDPSOH �ZLWK D ���� LPSURYHPHQW��

1HYHUWKHOHVV� DQG DV PHQWLRQHG DERYH� WKH QXPEHU RI REVHUYDWLRQV LQ 'LHEROG DQG

1DVRQ ������ DQG LQ 0L]UDFK ������ LV PXFK VPDOOHU WKDQ RQH ZH XVHG� DQG WKHUHIRUH WKH

OHQJWK RI WKH VDPSOH XVHG WR ILW WKH 11 SUHGLFWRUV LV DOVR PXFK VPDOOHU� 7KLV FRXOG DIIHFW

QHJDWLYHO\ WKH SHUIRUPDQFH RI WKHLU 11 SUHGLFWLRQV� VLQFH WKH\ GR QRW DOORZ IRU WKH OHDUQLQJ

SURFHVV WKH DJHQWV DUH OLNHO\ WR IROORZ WR IRUP WKHLU H[FKDQJH UDWH H[SHFWDWLRQV�

)URP 7DEOH �� ZH FDQ DOVR VHH WKDW DOZD\V� WKH SUHGLFWRUV IURP DQ $5,0$�������

PRGHO DOZD\V RIIHU ORZHU 8 VWDWLVWLFV EHORZ RQH� WKH EHVW VKRZLQJ DQ LPSURYHPHQW RI �����

RXW�RI�VDPSOH� 1HYHUWKHOHVV� LQ � RXW RI � FDVHV WKH 611 SUHGLFWRUV RIIHU ORZHU 8 VWDWLVWLFV

WKDQ WKH $5,0$������� PRGHO�
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The value 0.5 is the usual benchmark. However, the results must be treated with caution,�

since numbers of positive changes do not necessarily coincide with the number of negative

TABLE 1: Forecast accuracy (1)

SNN predictor ARIMA(1,1,0) predictor

BFR (2) (5) 0.984 0.995

DKR (2) (5) 0.939 0.954

ESC (3) (6) 1.016 0.997

FF (2) (5) 0.908 0.952

HFL (2) (5) 0.811 0.878

IRL (4) (5) 1.014 0.997

LIT (3) (5) 0.973 0.981

PTA (3) (7) 0.995 0.999

UKL (4) (8) 1.022 0.999

Notes: (1) U statistic.

(2) Time series used in establishing occurring analogues in the SNN predictor:

BFR, DKR, FF and HFL.

(3) Time series used in establishing occurring analogues in the SNN predictor:

ESC, LIT and PTA.

(4) Time series used in establishing occurring analogues in the SNN predictor:

IRL and UKL.

(5) Forecasting period: 13-1-87 to 31-12-94.

(6) Forecasting period: 6-4-92 to 31-12-94.

(7) Forecasting period: 19-6-89 to 31-12-94.

(8) Forecasting period: 8-10-90 to 31-12-94.

As Boothe and Glassman (1987) observe, a further test of forecasting performance relative

to the forecasts of a random walk is the accuracy in predicting the direction of exchange rate

movements. This is because getting the sign right in the prediction matters in markets with low

transaction costs, like foreign exchange markets. To explore this possibility, we have also

computed the percentage of correct predictions. Table 2 show the results, which are rather

promising. In 8 out of 9 cases, our local predictors show a value higher than 50%, clearly

outperforming the random walk directional forecast . Note also that in all the cases, the predictors7
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changes.

from an ARIMA(1,1,0) model show a value greater than 50%. Finally, in 7 out of the 9 cases, our

SNN predictors offer higher values than the ARIMA model.

TABLE 2: Directional forecast (1)

SNN predictor ARIMA(1,1,0) predictor

BFR (2) (5) 63.23 52.19

DKR (2) (5) 67.35 63.73

ESC (3) (6) 55.95 53.86

FF (2) (5) 67.43 62.02

HFL (2) (5) 69.19 65.34

IRL (4) (5) 57.73 51.77

LIT (3) (5) 57.25 54.83

PTA (3) (7) 50.64 55.33

UKL (4) (8) 47.58 51.21

Notes: (1) Percentage of correct forecast direction.

(2) Time series used in establishing occurring analogues in the SNN predictor:

BFR, DKR, FF and HFL.

(3) Time series used in establishing occurring analogues in the SNN predictor:

ESC, LIT and PTA.

(4) Time series used in establishing occurring analogues in the SNN predictor:

IRL and UKL.

(5) Forecasting period: 13-1-87 to 31-12-94.

(6) Forecasting period: 6-4-92 to 31-12-94.

(7) Forecasting period: 19-6-89 to 31-12-94.

(8) Forecasting period: 8-10-90 to 31-12-94.

All in all, the evidence presented in this section suggests that in predicting exchange rate

time series some forecast accuracy can be gained by considering the information content of other

related exchange rates thought SNN predictors. The next step is to test for the statistical

significance of the differences in forecast accuracy.
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(11)

4. Assessing forecast accuracy of the local predictors

To assess the forecast accuracy of the SNN and ARIMA predictors we have first used the

test recently proposed by Diebold and Mariano (1995). Let x  and x  denote alternativef f
1t 2t 

forecasts of the variable z , let e  and e  denote the corre sponding forecast errors (x -x  and x -t 1t 2t  1t t 2t
f f

x , respectively), and let d =
e  
- 
e  
 denotes the loss differential. The Diebold-Mariano testt t 1t 2t

involves a test of the hypothesis that the mean loss differential  is zero with an appropriate

correction for serial correlation in the d  series:t

where  is a consistent estimate of the spectral density of the loss differential at frequency 0,

T is the number of forecasts and S is asymptotically distributed N(0,1). Therefore, a significant

and positive (negative) value for S would indicate a significant difference between the two

forecasting errors, which would mean a better accuracy of the x  (x ) predictor.f f
2 1t

The results are shown in Table 3. As it can be seen, we reject the null hypothesis of no

difference in the loss function in 8 out of the 9 cases when assessing forecast accuracy of the

random walk versus the local predictor. The results suggest that the SNN predictor outperform

the random walk at the 1% significance level for the BFR, DKR, FF, HFL, IRL and LIT, while

the random walk presents superior performance relative to the local predictor for the ESC and

UKL at the 1% significance level.

When comparing the predictors from an ARIMA model with our SNN predictors, we

reject the null hypothesis of equal absolute error in 4 of the 9 cases. The results indicate that the

SNN predictor outperforms the ARIMA model at the 1% significance level for the BFR, FF and

HFL, while the ARIMA model presents superior performance relative to the SNN predictor for

the UKL at the 1% significance level.
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TABLE 3: The Diebold-Mariano test statistic (1)

Random walk vs. SNN predictor ARIMA vs. SNN predictor

BFR (2) (5) 5.11a 4.16a

DKR (2) (5) 12.12  a 0.95

ESC (3) (6) -2.17b -0.54

FF (2) (5) 14.35a 11.22a

HFL (2) (5) 12.83a 7.72a

IRL (4) (5) 2.97a -0.21

LIT (3) (5) 3.19a 1.53

PTA (3) (7) 1.14 0.38

UKL (4) (8) -3.14a -3.16a

Notes: (1) ,  and  denote significance at the 1%, 5% and 10% levels,a b c

respectively.

(2) Time series used in establishing occurring analogues in the SNN

predictor: BFR, DKR, FF and HFL.

(3) Time series used in establishing occurring analogues in the SNN

predictor: ESC, LIT and PTA.

(4) Time series used in establishing occurring analogues in the SNN

predictor: IRL and UKL.

(5) Forecasting period: 13-1-87 to 31-12-94.

(6) Forecasting period: 6-4-92 to 31-12-94.

(7) Forecasting period: 19-6-89 to 31-12-94.

Next, we further assessed the forecast accuracy of the SNN and ARIMA predictors by

computing the Pesaran-Timmerman  non-parametric test proportion of correctly predicted signs.

Let z =1 if (x x  >0) and z =0 otherwise. Using the same notation as Broock (1997), lett+k t+k t+k t+k 
f

P =Pr(x >0), P =Pr(x >0), and letx t+k f t+k 
f

be the percentage of correct sign predictions. Denoting the ex ante probability that the sign will

correctly be predicted as P , then*

P  = Pr(z =1) = Pr(x x >0) = P  P  + (1-  P  ) (1- P  ).* f
t+k t+k t+k x f x f

Pesaran and Timmerman (1992) show that
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is asymptotically distributed as a standard normal variate under the null hypothesis of

independence between corresponding actual and forecast values, where GHQRWHV HVWLPDWHG

YDOXHV�

DQG

1RWH WKDW N GHQRWHV WKH QXPEHU RI SHULRGV DKHDG LQ WKH SUHGLFWLRQ� EHLQJ N � LQ RXU FDVH�

$V VKRZQ LQ 7DEOH �� WKH QXOO K\SRWKHVLV RI LQGHSHQGHQFH LV UHMHFWHG DW WKH ��

VLJQLILFDQFH OHYHO IRU � RI WKH � FDVHV IRU WKH 611 SUHGLFWRUV� DQG IRU � RI WKH � FDVHV IRU

$5,0$ SUHGLFWRUV� 1RWLFH WKDW WKH FRPSXWHG YDOXHV DUH DOZD\V SRVLWLYH IRU WKH 611

SUHGLFWRUV� ZKLOH WKH $5,0$ IRUHFDVW RI 8./ LV QHJDWLYH� )LQDOO\� LW LV LQWHUHVWLQJ WR QRWH WKDW

WKH 611 SUHGLFWRUV SURGXFH D KLJKHU YDOXH RI WKH WHVW WKDQ WKH $5,0$ SUHGLFWRUV IRU DOO FDVHV

H[FHSW 37$� 7KHVH UHVXOWV DUH LQ OLQH ZLWK WKRVH UHSRUWHG LQ 6DWFKHOO DQG 7LPPHUPDQ �������

ZKR WDNH WKHP DV HYLGHQFH VXSSRUWLQJ WKH XVH RI QRQOLQHDU IRUHFDVW SURFHGXUHV�
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TABLE 4: The Pesaran-Timmerman test statistic (1)

SNN predictor ARIMA(1,1,0) predictor

BFR (2) (5) 11.33a 3.45a

DKR (2) (5) 13.10  a 10.83a

ESC (3) (6) 2.80a 1.54

FF (2) (5) 13.01a 9.08a

HFL (2) (5) 14.97a 11.89a

IRL (4) (5) 6.91a 3.01a

LIT (3) (5) 6.31a 3.79a

PTA (3) (7) 0.53 1.15

UKL (4) (8) 0.18 -0.37

Notes: (1) ,  and  denote significance at the 1%, 5% and 10% levels,a b c

respectively.

(2) Time series used in establishing occurring analogues in the SNN

predictor: BFR, DKR, FF and HFL.

(3) Time series used in establishing occurring analogues in the SNN

predictor: ESC, LIT and PTA.

(4) Time series used in establishing occurring analogues in the SNN

predictor: IRL and UKL.

(5) Forecasting period: 13-1-87 to 31-12-94.

(6) Forecasting period: 6-4-92 to 31-12-94.

(7) Forecasting period: 19-6-89 to 31-12-94.

*LYHQ WKDW WKH SHULRG FRQVLGHUHG LV YHU\ ORQJ DQG KHWHURJHQHRXV� ZH KDYH DOVR

FRPSXWHG RXU SUHGLFWRUV IRU GLIIHUHQW VXESHULRGV� 7R WKDW HQG� ZH KDYH GLYLGHG WKH VDPSOH LQ

VHYHQ SDUWV� WKH EUHDNLQJ SRLQWV EHLQJ �WK -DQXDU\ ���� �WHFKQLFDO UHDOLJQPHQW LQYROYHG LQ WKH

OLUD
V PRYH WR QDUURZ EDQGV�� ��WK 6HSWHPEHU ���� �3RXQG VWHUOLQJ DQG WKH ,WDOLDQ OLUD

VXVSHQGHG WKHLU SDUWLFLSDWLRQ LQ WKH (50 DQG WKH 6SDQLVK SHVHWD ZDV UHDOLJQPHQWHG�� ��UG

1RYHPEHU ���� �UHDOLJQPHQW RI WKH 6SDQLVK SHVHWD DQG WKH 3RUWXJXHVH HVFXGR�� �VW )HEUXDU\

���� �UHDOLJQPHQW RI ,ULVK SRXQG�� ��WK 0D\ ���� �IXUWKHU UHDOLJQPHQW RI WKH 6SDQLVK SHVHWD

DQG WKH 3RUWXJXHVH HVFXGR� DQG �QG $XJXVW ���� �EURDGHQLQJ RI WKH IOXFWXDWLRQ EDQGV WR �

����� 7R VDYH VSDFH ZH KDYH QRW UHSRUWHG WKH UHVXOWV KHUH �WKH\ DUH DYDLODEOH IURP WKH DXWKRUV



)('($ � '�7� ����� E\ )� )HUQiQGH]� 6� 6RVYLOOD DQG -� $QGUDGD ��

6HH &RPPLVVLRQ RI WKH (XURSHDQ &RPPXQLWLHV ������ DQG (XURSHDQ &RPPLVVLRQ ������ IRU D�

GHWDLOHG GHVFULSWLRQ RI WKH GHYHORSPHQWV ZLWKLQ WKH (50 GXULQJ WKLV SHULRG�

XSRQ UHTXHVW�� 7KH\ VXJJHVW WKDW WKH IRUHFDVWLQJ SHUIRUPDQFH RI WKH 611 SUHGLFWRUV LV LQ

JHQHUDO EHWWHU EHIRUH 6HSWHPEHU ���� WKDQ WKRVH IRU WKH ZKROH SHULRG IRU DOO FXUUHQFLHV� $IWHU

6HSWHPEHU ����� RQO\ LQ WKH FDVHV RI WKH %HOJLDQ IUDQF� WKH 'XWFK JXLOGHU DQG WKH 'DQLVK

NURQH� WKHUH LV VRPH HYLGHQFH RI DQ LPSURYHPHQW LQ WKH IRUHFDVW SHUIRUPDQFH RI WKH 611

SUHGLFWRUV� 7KHVH UHVXOWV UHIOHFW WKH WXUEXOHQFHV UHJLVWHUHG LQ WKH FXUUHQF\ PDUNHW� FRLQFLGLQJ

ZLWK WKH LQFUHDVLQJ XQFHUWDLQW\ DERXW WKH IXWXUH RI PRQHWDU\ XQLRQ LQ (XURSH � 2Q WKH RWKHU�

KDQG� WKHUH VHHPV WR EH D FRUUHODWLRQ EHWZHHQ EHWWHU IRUHFDVW SHUIRUPDQFH DQG WKH FUHGLELOLW\

RI WKH H[FKDQJH�UDWH FRPPLWPHQWV� DV GRFXPHQWHG LQ )HUQiQGH]�5RGUtJXH]� 6RVYLOOD�5LYHUR

DQG 0DUWtQ�*RQ]iOH] �������

4. Concluding remarks

The purpose of our paper has been to contribute to the debate on the relevance of

nonlinear forecasts of high-frequency data in financial markets. To that end, we have extended

the local predictor presented in Farmer and Sidorowich (1987) to allow the selection of nearest

neighbour in a given time series using information from a wider set of simultaneous time series.

We have applied these simultaneous nearest neighbour (SNN) predictors to nine currencies

participating in the exchange rate mechanism (ERM) of the EMS, using daily data of exchange

rates vis-à-vis the Deustche mark for the 1st January 1978-31st December 1994 period. 

The main results are as follows. First, when evaluating the forecasting performance for the

whole sample using Theil's U statistic, the (nonlinear) SNN predictors performed marginally better

than both a random walk and the traditional (linear) ARIMA predictors. Furthermore,  the SNN

predictors outperformed the random walk and the ARIMA models when producing directional

forecasts. 

Secondly, we considered two tests of forecast accuracy. The Diebold-Mariano test

suggested that most of the cases the SNN predictor outperforms the random walk at the 1%

significance level, while outperforming the ARIMA model in 3 of the 9 cases. On the other hand,

the Pesaran-Timmerman test shows that the probability of correctly predicting the sign of change

is higher for the SNN predictions than the ARIMA case.

Taken together, the evidence presented here confirm the results of recent research which

has emphasized the importance of predictable components in exchange rate [see, e. g. Levich and

Thomas (1993) and Fernández-Rodríguez and Sosvilla-Rivero (1998)]. Further work is needed
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in order to understand the causes and structure of this predictability in exchange markets, since

this issue is important both for understanding the forces driving exchange movements, but also

for both exchange-rate dealers. 
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