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Abstract

Monthly CPI inflation rates can be spuriously choppy when constructed using the official CPI,

rebased with 1982-84=100.  The problem can be traced to rounding that occurs when only one digit after

the decimal place is reported in rebased CPI data.  This paper compares three CPI measures to illustrate

how rounding and rebasing introduce distortions that affect variance properties, alter lag specification in

autoregressive models, and “flip” results of unit root tests.  To reduce distortions, the paper recommends

using either original release data or the CPI rebased with 1967=100.
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� 0 RWLYDWLRQ

7KH TXHVWLRQ RI ZKHWKHU HFRQRPLF UHODWLRQVKLSV PD\ GHSHQG RQ WKH FXUUHQW LQqDWLRQ UHJLPH KDV

EHHQ UHLJQLWHG ZLWK WKH UHFHQW FRXSOLQJ RI VWURQJ UHDO JURZWK DQG ORZ LQqDWLRQ� ,Q SDUWLFXODU�

UHVHDUFKHU LQWHUHVW LQ DVNLQJ ZKHWKHU HFRQRPLF EHKDYLRU GLoHUV LQ ORZ�LQqDWLRQ HQYLURQPHQWV DV

FRPSDUHG WR KLJK�LQqDWLRQ HQYLURQPHQWV KDV LQFUHDVHG� %HFDXVH FXUUHQW LQqDWLRQ UDWHV KDYH IDOOHQ

WR OHYHOV QRW VHHQ VLQFH WKH ����V� GDWD IURP WKH ����V DQG HDUOLHU PD\ WKURZ OLJKW RQWR HFRQRPLF

UHODWLRQVKLSV LQ ORZ LQqDWLRQ HQYLURQPHQWV� &RQVHTXHQWO\� KDYLQJ DFFXUDWH LQqDWLRQ GDWD SULRU WR

���� LV LPSRUWDQW�

6WDQGDUG SUDFWLFH IROORZHG E\ UHVHDUFKHUV PD\ QRW OHDG WR WKH FKRLFH RI WKH PRVW DFFXUDWH GDWD�

8VXDOO\� DQDO\VWV ZKR ZDQW WR H[DPLQH LQqDWLRQ FRQVWUXFW LQqDWLRQ PHDVXUHV XVLQJ WKH OHYHO RI D

&RQVXPHU 3ULFH ,QGH[ �&3,�� +RZHYHU� PRQWKO\ &3, LQqDWLRQ UDWHV FDQ EH VSXULRXVO\ FKRSS\ ZKHQ

FRQVWUXFWHG XVLQJ WKH RrFLDO &3,� UHEDVHG ZLWK ������� ���� $QG XQGHU SRVLWLYH LQqDWLRQ� WKH

VSXULRXV FKRSSLQHVV DQG UHODWHG SUREOHPV EHFRPH PRUH VHYHUH HDFK WLPH WKH ,QGH[ LV UHEDVHG WR D

PRUH UHFHQW \HDU� 7KH SUREOHP FDQ EH WUDFHG WR URXQGLQJ DQG�RU WUXQFDWLRQ RI VLJQLpFDQW GLJLWV

WKDW RFFXUV ZKHQ RQO\ RQH GLJLW DIWHU WKH GHFLPDO SODFH LV UHSRUWHG� 7KH SUREOHP H[LVWV EHFDXVH WKH

JHQHUDO OHYHO RI WKH &3, LQFUHDVHV FRQVLGHUDEO\ RYHU WLPH� 7KXV� IRU VPDOO LQGH[ OHYHOV� VLJQLpFDQFH

LV ORVW ZKHQ RQO\ RQH GLJLW DIWHU WKH GHFLPDO LV UHSRUWHG��

7KLV SUDFWLFH RI URXQGLQJ FDQ KDYH VHULRXV LPSOLFDWLRQV IRU HPSLULFDO VWXGLHV� )RU LQVWDQFH� XVLQJ

GDWD VLQFH ����� DXJPHQWHG 'LFNH\�)XOOHU WHVWV UHMHFW WKH QXOO K\SRWKHVLV WKDW LQqDWLRQ FRQWDLQV D

XQLW URRW ZKHQ LQqDWLRQ LV FRQVWUXFWHG XVLQJ WKH RrFDO &3,� EXW GR QRW UHMHFW WKH XQLW�URRW QXOO

� 7 KH %XUH D X R I /D ER U 6WD WLVWLF V �%/6� UH F H QWO\ F LWH G WKLV SUR EOH P Z KH Q H [ SOD LQLQJ WKH LU UH F H QW F KD QJ H R I GH F LVLR Q
WR QR W UH ED VH WKH & R QVXPH U 3ULF H ,QGH [ WR � � � � �� � � �  � � � � $ V UH SR UWH G LQ WKH ' H F H PEH U � � � � � & 3 , 'HWDLOHG 5HSRUW�
? 7 KH %XUH D X R I /D ER U 6WD WLVWLF V �%/6� SUH Y LR XVO\ LQGLF D WH G WKD W LW Z R XOG F KD QJ H WKH UH IH UH QF H ED VH IR U ER WK WKH
& R QVXPH U 3ULF H ,QGH [ IR U $ OO 8 UED Q & R QVXPH UV �& 3,�8 � D QG WKH & R QVXPH U 3ULF H ,QGH [ IR U 8 UED Q :D J H (D UQH UV D QG
& OH ULF D O :R UN H UV �& 3,�:� IUR P WKH SUH VH QW � � � � �� �  � � � ED VH WR D � � � � �� � � �  � � � ED VH � H oH F WLY H Z LWK WKH UH OH D VH R I
WKH -D QXD U\ � � � LQGH [ LQ ) H EUXD U\ � � � � � %/6 D OVR SOD QQH G WR GLVF R QWLQXH WKH D OWH UQD WLY H � R U � � � �  � � � ED VH � LQ � � � � �
D V Z H OO� ��� %/6 KD V GH F LGH G QR W WR LPSOH PH QW WKLV UH ED VLQJ SOD Q D QG Z LOO PD LQWD LQ WKH UH IH UH QF H ED VH R I � � � � �� �  � � �
XVH G IR U PR VW LWH PV� ,Q D GGLWLR Q� WKH � � � �  � � � UH IH UH QF H ED VH Z LOO F R QWLQXH WR EH WKH D OWH UQD WH ED VH IR U WKH $ OO ,WH PV
LQGH [ H V� 7 KLV GH F LVLR Q LV ED VH G� LQ SD UW� R Q WKH ID F W WKD W KLVWR ULF D O GD WD KD Y H OH VV SUH F LVLR Q D IWH U UH ED VLQJ � 5H ED VLQJ LV
VLPSO\ D Q D ULWKPH WLF WUD QVIR UPD WLR Q WKD W GR H V QR W VXEVWD QWLY H O\ LPSD F W WKH LQGH [ � %H F D XVH WKH UH ED VH G LQGH [ Y D OXH V
D UH VPD OOH U� KR Z H Y H U� WKH OR VV R I SUH F LVLR Q GXH WR UR XQGLQJ LV PR UH VH ULR XV LQ KLVWR ULF D O GD WD � ,Q D GGLWLR Q� UH WD LQLQJ
WKH R OG LQGH [ UH IH UH QF H ED VH V Z LOO VSD UH XVH UV WKH LQF R QY H QLH QF H D VVR F LD WH G Z LWK F R QY H UVLR Q��
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IRU PHDVXUHV RI &3, LQqDWLRQ WKDW DUH OHVV GLVWRUWHG E\ URXQGLQJ� .LQJ DQG :DWVRQ ������ QRWHG

WKDW URXQGLQJ FDQ LPSO\ H[DJJHUDWHG VWDQGDUG GHYLDWLRQV HDUO\ LQ WKH VDPSOH UHODWLYH WR ODWH LQ

WKH VDPSOH� ,Q IDFW� WKLV SDSHU VKRZV WKDW UHVXOWV RI HPSLULFDO LQYHVWLJDWLRQV LQWR WKH UHODWLRQVKLS

EHWZHHQ WKH OHYHO DQG YDULDQFH RI LQqDWLRQ PD\ EH DoHFWHG E\ URXQGLQJ GLVWRUWLRQV�

7KH QH[W VHFWLRQ RI WKH SDSHU GLVFXVVHV WKH GDWD DQG H[SODLQV KRZ URXQGLQJ DQG UHEDVLQJ

WKH OHYHO RI WKH &3, FDQ OHDG WR VSXULRXV FKRSLQHVV LQ &RQVXPHU 3ULFH ,QqDWLRQ� 6HFWLRQ �

FRPSDUHV SURSHUWLHV RI SULFH LQqDWLRQ FDOFXODWHG XVLQJ HDFK RI WKUHH &3, PHDVXUHV� WZR &3, VHULHV

SXEOLVKHG E\ WKH %XUHDX RI /DERU 6WDWLVWLFV �%/6� _WKH RrFLDO &3, ZLWK ������� ��� DQG DQ

DOWHUQDWH EDVH�\HDU &3, ZLWK ���� ���_DQG D VHULHV EDVHG RQ RULJLQDO�UHOHDVH GDWD WKDW PD\

SURYLGH DGGLWLRQDO SUHFLVLRQ IRU HDUO\�GDWHG REVHUYDWLRQV� 6HFWLRQ � FRQFOXGHV WKDW GLVWRUWLRQV FDQ

EH UHGXFHG WKURXJK XVH RI HLWKHU RULJLQDO UHOHDVH GDWD RU WKH &3, UHEDVHG ZLWK ���� ��� UDWKHU

WKDQ WKH RrFLDO &3, UHEDVHG ZLWK ������� ����

� 7 KH 'DWD

2QH REVHUYDWLRQ LQ WKH &3, LV� IRU DOO LQWHQWV DQG SXUSRVHV� D PHDQLQJOHVV QXPEHU� 8QOLNH DQ

XQHPSOR\PHQW UDWH RU DQ LQWHUHVW UDWH� LW KDV QR LQWULQVLF YDOXH� ,W LV PHUHO\ DQ LQGH[ QXPEHU DQG

RQO\ KDV YDOXH LQ LWV UHODWLRQVKLS WR RWKHU REVHUYDWLRQV LQ WKH LQGH[�

,Q RUGHU WR PDLQWDLQ WKH LQGH[ DW D OHYHO UHODWLYHO\ FORVH WR ���� WKH %/6 RFFDVLRQDOO\ UHEDVHV

WKH LQGH[� ,QWXLWLYHO\� UHEDVLQJ LPSOLHV VHWWLQJ D FKRVHQ REVHUYDWLRQ� RU FRPELQDWLRQ RI REVHUYDWLRQV

�RIWHQ UHIHUUHG WR DV WKH EDVH REVHUYDWLRQ� WR D JLYHQ QXPEHU �W\SLFDOO\ ���� DQG UHVFDOLQJ WKH HQWLUH

VHULHV LQ WHUPV RI WKH QHZ EDVH REVHUYDWLRQ� )RU H[DPSOH� FRQVLGHU WKH SUREOHP RI UHEDVLQJ GHVLJQHG

WR VHW WKH YDOXH RI DQ LQGH[ WR ��� LQ PRQWK W� ,I WKH FXUUHQW YDOXH RI WKH LQGH[ IRU PRQWK W LV

���� WKHQ E\ GLYLGLQJ DOO REVHUYDWLRQV E\ ����� WKH PRQWK W REVHUYDWLRQ EHFRPHV ���� 7KLV GRHV QRW

FKDQJH WKH UHODWLRQVKLS EHWZHHQ WKH REVHUYDWLRQV� LW PHUHO\ UHVFDOHV WKH LQGH[ WR D GLoHUHQW OHYHO

DQG H[SUHVVHV WKH LQGH[ UHODWLYH WR D GLoHUHQW EDVH PRQWK� 7KXV� FKDQJLQJ WKH EDVH PRQWK LQ DQG

RI LWVHOI SUHVHQWV QR PHWKRGRORJLFDO SUREOHPV�

7KH GDWD H[DPLQHG LQ WKLV SDSHU DUH GLoHUHQW YHUVLRQV RI WKH VDPH UDZ GDWD�� 2QH VHULHV� WKH

&3, UHEDVHG ZLWK ������� ��� �KHQFHIRUWK &3,���� LV FXUUHQWO\ WKH RrFLDO YHUVLRQ RI WKH &3,� 7KLV

�5R XQGLQJ R I UH ED VH G GD WD J H QH UD OO\ GLVWR UWV PR Y H PH QWV R I XSZ D UG WUH QGLQJ LQGH [ H V� $ OWKR XJ K WKLV SD SH U LV
IR F XVVLQJ R Q QR Q�VH D VR QD OO\ D GMXVWH G & 3, GD WD � WKH VD PH LVVXH V D UH UH OH Y D QW IR U VH D VR QD OO\ D GMXVWH G GD WD D QG R WKH U
LQGH [ H V� VXF K D V WKH SR SXOD U ? F R UH � & 3,�
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LV WKH QRQ�VHDVRQDOO\ DGMXVWHG YHUVLRQ RI WKH &3, WKDW PRVW UHVHDUFKHUV FXUUHQWO\ XVH� $ VHFRQG

VHULHV� WKH &3, UHEDVHG ZLWK ���� ��� �KHQFHIRUWK &3,���� LV WKH DOWHUQDWLYH EDVH VHULHV PDGH

DYDLODEOH E\ %/6� %HFDXVH WKLV VHULHV LV D FRQVWDQW PXOWLSOH RI WKH pUVW VHULHV� WKH UDWH RI FKDQJH LQ

WKH WZR VHULHV LV WKH VDPH RYHU PRGHUDWH KRUL]RQV� 7KH WRS WZR SDQHOV RI )LJXUH � VKRZ WKH QDWXUDO

ORJDULWKPV RI WKHVH WZR VHULHV� 7KH WZR ORJ VHULHV DUH SDUDOOHO� UHqHFWLQJ WKDW WKH UDWHV RI FKDQJH

RI WKH VHULHV DUH WKH VDPH RYHU PXOWLSOH SHULRGV� 7KH OHYHOV RI WKH VHULHV GLoHU E\ WKH ORJ RI WKH

UHEDVLQJ PXOWLSOLHU�

2ULJLQDO�UHOHDVH GDWD FDQ EH XVHG WR FRQVWUXFW D WKLUG VHULHV� &3,�� 7KH VHULHV RI RULJLQDOO\

SXEOLVKHG GDWD FRQWDLQV WKH RULJLQDO &3, UHSRUWHG E\ WKH %/6� )RU WKLV SDSHU� REVHUYDWLRQV RI

RULJLQDO�UHOHDVH &3, ZHUH WDNHQ IURP EDFN�LVVXHV RI WKH 6XUYH\ RI &XUUHQW %XVLQHVV� 7KH ERWWRP

SDQHO RI )LJXUH � VKRZV WKH QDWXUDO ORJDULWKPV RI RULJLQDO�UHOHDVH GDWD� 7KH VHULHV RI RULJLQDO�UHOHDVH

GDWD KDV D QXPEHU RI EUHDNV� HDFK FRUUHVSRQGLQJ URXJKO\ WR D WLPH ZKHQ WKH %/6 LQWURGXFHG D

QHZO\ UHEDVHG LQGH[� )URP ���� WKURXJK ����� WKH RULJLQDO GDWD DQG &3,�� KDYH WKH VDPH EDVH

PRQWK� VR WKH REVHUYDWLRQV DUH HTXLYDOHQW� )URP ���� WKURXJK WKH SUHVHQW� WKH RULJLQDO GDWD DQG

&3,�� KDYH WKH VDPH EDVH PRQWK� VR WKH REVHUYDWLRQV DUH HTXLYDOHQW� 7KH RULJLQDO�UHOHDVH GDWD LV

QRW XVXDOO\ UHSRUWHG DV D VLQJOH VHULHV E\ WKH %/6 EHFDXVH WKH %/6 IROORZV D VWDQGDUG SUDFWLFH RI

UHEDVLQJ DOO SULRU REVHUYDWLRQV HDFK WLPH D UHEDVLQJ RFFXUV ZKHUHDV WKH SORWWHG VHULHV VKRZV WKH GDWD

DV RULJLQDOO\ UHSRUWHG� :LWK WKH LQWURGXFWLRQ RI D QHZ EDVH \HDU� WKH %/6 UHSRUWV DOO VXEVHTXHQW

REVHUYDWLRQV XVLQJ D GLoHUHQW EDVH \HDU WKDQ WKH EDVH \HDU UHOHYDQW IRU HDUOLHU REVHUYDWLRQV� %HWZHHQ

UHEDVLQJV� WKH WKUHH VHULHV DUH SDUDOOHO_DJDLQ� UHqHFWLQJ WKDW WKH UDWHV RI FKDQJH RI WKH VHULHV DUH

WKH VDPH RYHU PXOWLSOH SHULRGV�

3UREOHPV DVVRFLDWHG ZLWK UHEDVLQJ FDQ EH WUDFHG WR WKH %/6 SUDFWLFH RI UHSRUWLQJ RQO\ RQH

GLJLW DIWHU WKH GHFLPDO SODFH� $V QRWHG DERYH� FKDQJLQJ WKH EDVH PRQWK LQ DQG RI LWVHOI SUHVHQWV QR

PHWKRGRORJLFDO SUREOHPV� +RZHYHU� EHFDXVH KLVWRULFDO REVHUYDWLRQV EHFRPH VPDOOHU DIWHU UHEDVLQJ�

WKH SUDFWLFH RI RQO\ UHSRUWLQJ RQH GLJLW DIWHU WKH GHFLPDO SODFH LPSOLHV D ORVV RI SUHFLVLRQ LQ WKH

LQGH[� $ VLPSOH H[DPSOH LOOXVWUDWHV KRZ URXQGLQJ DIWHU UHEDVLQJ LPSOLHV D ORVV RI SUHFLVLRQ DQG

GLVWRUWV LQqDWLRQ PHDVXUHV� 7DEOH � DSSOLHV D PRQWKO\ LQqDWLRQ UDWH RI ��� SHUFHQW �VOLJKWO\ RYHU

��� SHUFHQW DW DQ DQQXDO UDWH� WR WZR LQGH[HV� RQH LQGH[ KDV D YDOXH RI ���� LQ PRQWK W DQG WKH

VHFRQG LQGH[ HTXDOV ����� LQ WKH VDPH PRQWK� 7KH VHFRQG DQG pIWK FROXPQV� UHVSHFWLYHO\� UHFRUG

VXEVHTXHQW PRQWKO\ REVHUYDWLRQV XQGHU D URXQGLQJ SROLF\ WKDW RQO\ UHFRUGV RQH GLJLW DIWHU WKH
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GHFLPDO� 7KH WKLUG DQG VL[WK FROXPQV UHSRUW PRQWK�RYHU�SUHYLRXV�PRQWK LQqDWLRQ UDWHV H[SUHVVHG

DW DQ DQQXDO UDWH DQG FDOFXODWHG DV ���� d ORJ�&3,W &3,Wb��� $QG� WKH IRXUWK DQG VHYHQWK

FROXPQV UHSRUW LQqDWLRQ RYHU WKH SUHYLRXV �� PRQWKV� FDOFXODWHG DV ��� d ORJ�&3,W &3,Wb����
�

7KH SUREOHP LV REYLRXV� :KHQ URXQGLQJ WR WKH VDPH QXPEHU RI GLJLWV IRU ERWK LQGLFLHV� DQ LQGH[

ZLWK D VPDOOHU YDOXH ZLOO LPSO\ GLoHUHQW PRQWK WR PRQWK SHUFHQWDJH FKDQJHV WKDQ DQ LQGH[ ZLWK

D ODUJHU YDOXH� :KLOH QHLWKHU LQGH[ LQ WKH WDEOH UHFRUGV WKH ?WUXH� OHYHO RI WKH LQGH[� WKH WLPLQJ

RI SULFH PRYHPHQWV LV SDUWLFXODUO\ GLVWRUWHG IRU WKH ORZHU LQGH[� ZKLFK RQO\ UHFRUGV FKDQJHV LQ WKH

LQGH[ HYHU\ IHZ REVHUYDWLRQV� 7KLV OXPSLQJ RI SULFH PRYHPHQWV LQ WKH ORZHU LQGH[ LV PDQLIHVWHG LQ

FKRSSLQHVV LQ WKH PRQWKO\ LQqDWLRQ UDWH� DQG D ODUJHU YDULDQFH RI LQqDWLRQ�

%HFDXVH WKH %/6 URXQGV WR RQH GLJLW RI VLJQLpFDQFH DIWHU UHEDVLQJ� HDUO\ REVHUYDWLRQV RI WKH &3,

KDYH EHHQ LPSOLFLWO\ URXQGHG WR D GLoHUHQW GHJUHH RI SUHFLVLRQ WKDQ WKH RULJLQDOO\ SXEOLVKHG GDWD�

$V D UHVXOW� WKH VPDOOHU WKH UHEDVHG LQGH[ QXPEHU� WKH JUHDWHU WKH SRWHQWLDO GLVWRUWLRQ LQ LQqDWLRQ

UDWHV� 7R EH FRQVLVWHQW� DV HDUO\ REVHUYDWLRQV EHFRPH VPDOOHU ZLWK UHEDVLQJ� WKH %/6 VKRXOG KDYH

FRQVLGHUHG DGGLQJ DQ DGGLWLRQDO GLJLW RI VLJQLpFDQFH WR WKHVH UHEDVHG LQGH[ QXPEHUV� %HFDXVH

WKH %/6 GLG QRW FRQWURO IRU SUHFLVLRQ GXULQJ UHEDVLQJ� LQqDWLRQ UDWHV FDOFXODWHG XVLQJ UHEDVHG DQG

URXQGHG LQGH[HV ZLOO EH OHVV DFFXUDWH IRU ORZHU LQGH[ YDOXHV� L�H�� IRU HDUOLHU REVHUYDWLRQV�

7KH LPSOLFDWLRQV IRU LQqDWLRQ DUH YLVXDOO\ HDV\ WR VHH� 5RXQGLQJ GLVWRUWV WKH WLPLQJ RI LQqDWLRQ�

)LJXUH � SORWV WKH PRQWKO\ UDWHV RI LQqDWLRQ RI WKH &3, FDOFXODWHG XVLQJ &3,��� &3,��� DQG &3,��

UHVSHFWLYHO\� }��� }��� DQG }��
� 7KH PRUH UHFHQW WKH ODVW UHEDVLQJ� WKH PRUH FKRSS\ LV LQqDWLRQ�

)RU LQVWDQFH� LQ WKH ����V DQG ����V� }�� ERXQFHG EHWZHHQ RQO\ IRXU GLoHUHQW JHQHUDO LQqDWLRQ

UDWHV^URXJKO\ �� SHUFHQW� � SHUFHQW� � SHUFHQW� DQG � SHUFHQW� $V H[SODLQHG LQ WKH DERYH H[DPSOH�

WKLV FKRSLQHVV� RU YRODWLOLW\� RFFXUV EHFDXVH URXQGHG UHEDVHG GDWD WHQGV WR HLWKHU RYHUVWDWH RU

XQGHUVWDWH SULYH PRYHPHQWV RQ D PRQWK�WR�PRQWK EDVLV� ,I RQH ZHUH QRW DZDUH RI WKH URXQGLQJ�

WKH ORJLFDO LQWHUSUHWDWLRQ RI WKH ������� ��� UHEDVHG GDWD LV WKDW PRQWKO\ LQqDWLRQ UDWHV LQ WKH

����V DQG ����V ZHUH SDUWLFXODUO\ YRODWLOH DQG PRYHG LQ ODUJH VWHSV IURP PRQWK WR PRQWK�

� 7 KH UR XQGLQJ SUR EOH P Z R XOG H [ LVW H Y H Q LI PR QWK�R Y H U�SUH Y LR XV�PR QWK LQqD WLR Q Z D V F D OF XOD WH G D V � � � d
��&3,W &3,Wb��

�� b � � D QG LI LQqD WLR Q R Y H U WKH SUH Y LR XV � � PR QWKV Z D V F D OF XOD WH G D V � � � d ��&3,W &3,Wb���b � ��
� $ V LQ WKH H [ D PSOH � LQqD WLR Q UD WH V D UH F D OF XOD WH G D F F R UGLQJ WR }L�W  � � � � d�ORJ�&3,LW &3,LWb�� Z KH UH L LQGH [ H V

WKH & 3, PH D VXUH V� WD N LQJ R Q Y D OXH V R I � � � � � � D QG � � $ W EUH D N V LQ WKH & 3,� PH D VXUH � LQqD WLR Q UD WH V D UH F D OF XOD WH G
XVLQJ & 3,� � �

�



� , PSOLFDWLRQV RI 5RXQGLQJ IRU ( PSLU LFDO $QDO\VLV

7KLV VHFWLRQ H[DPLQHV WKH LPSOLFDWLRQV RI URXQGLQJ LQKHUHQW LQ UHEDVLQJ RI WKH &3, IRU HPSLULFDO

DQDO\VHV XVLQJ LQqDWLRQ� $QDO\VLV LV FRQpQHG WR VDPSOHV VWDUWLQJ LQ ���� RU ODWHU IRU VHYHUDO UHDVRQV�

)LUVW� PRVW HPSLULFDO PDFURHFRQRPLF VWXGLHV XVH RQO\ SRVW�::,, �RU SRVW .RUHDQ :DU� GDWD�

&RQVLGHULQJ WKDW ZH VLPSO\ ZLVK WR KLJKOLJKW GLoHUHQFHV LQ WKH GDWD� ZH WKRXJKW LW EHWWHU WR IRFXV

RQ GDWD WKDW LV PRVW FRPPRQO\ XVHG IRU HPSLULFDO UHVHDUFK� \HDUV ZKHUH WKH LQqDWLRQ SURFHVV KDV

EHHQ H[WHQVLYHO\ H[DPLQHG� 6HFRQG� EHFDXVH LQqDWLRQ GDWD LPPHGLDWHO\ IROORZLQJ ::,, LV VXEMHFW

WR YLROHQW J\UDWLRQV� WKLV SHULRG LV H[FOXGHG WR SUHFOXGH KDYLQJ REVHUYDWLRQV IURP WKHVH IHZ \HDUV

GULYLQJ WKH UHVXOWV� 7KLUG� WKH LQqDWLRQ UDWH LQ WKH ����V LV FORVHU WR WKDW RI WKH ����V DQG ����V

WKDQ WKH ����V RU ����V� 7KXV� LQ RUGHU WR JDLQ LQVLJKW LQWR WKH LQqDWLRQ SURFHVV LQ WKH ����V� WKHUH

LV UHQHZHG LQWHUHVW LQ VWXG\LQJ RWKHU SHULRGV RI ORZ LQqDWLRQ� QDPHO\ WKH PLG ����V WKURXJK WKH

ODWH ����V� )XUWKHUPRUH� WKHVH \HDUV WXUQ RXW WR EH WKH \HDUV ZKHQ WKH LPSOLFDWLRQV RI URXQGLQJ

DUH PRUH VHYHUH� EHFDXVH LQqDWLRQ ZDV ORZ GXULQJ WKHVH \HDUV�

7KH pUVW VXEVHFWLRQ H[DPLQHV GLoHUHQFHV EHWZHHQ WKH WKUHH LQqDWLRQ VHULHV� 7KH VHFRQG

VXEVHFWLRQ LOOXVWUDWHV KRZ URXQGLQJ HUURU GLVWRUWLRQV DoHFW WKH WLPH VHULHV SURSHUWLHV RI LQqDWLRQ�

7KH WKLUG VXEVHFWLRQ LQYHVWLJDWHV VRPH RI WKH LPSOLFDWLRQV RI URXQGLQJ DQG UHEDVLQJ IRU YDULDQFH

SURSHUWLHV RI LQqDWLRQ�

��� 'LoHU HQFHV EHWZHHQ WKH WKU HH , QqDWLRQ 6HU LHV

'LoHUHQFHV EHWZHHQ WKH WKUHH LQqDWLRQ PHDVXUHV DUH QRQWULYLDO� )LJXUH � JLYHV D URXJK LGHD RI

WKH PDJQLWXGH RI WKH GLVFUHSDQF\ EHWZHHQ LQqDWLRQ FDOFXODWHG XVLQJ UHEDVHG GDWD� DQG LQqDWLRQ

FDOFXODWHG XVLQJ RULJLQDO�UHOHDVH GDWD� 7KLV SORW VKRZV WKH GLoHUHQFHV EHWZHHQ LQqDWLRQ UDWHV EDVHG

RQ WKH WZR UHEDVHG VHULHV DQG LQqDWLRQ EDVHG RQ WKH RULJLQDO�UHOHDVH GDWD� L�H�� }��b}� DQG }��b}��

7KUHH IHDWXUHV DUH DSSDUHQW� )LUVW� WKH GLoHUHQFH EHWZHHQ }�� DQG }� LV H[DFWO\ ]HUR RYHU \HDUV

ZKHQ ERWK }�� DQG }� DUH FDOFXODWHG XVLQJ ���� EDVH�\HDU &3, YDOXHV DQG WKH GLoHUHQFH EHWZHHQ

}�� DQG }� LV ]HUR ZKHQ ERWK }�� DQG }� DUH FDOFXODWHG XVLQJ ������� EDVH�\HDU &3, YDOXHV� 6HFRQG�

WKH GLoHUHQFHV DUH ODUJHU DW WKH EHJLQQLQJ RI WKH VDPSOH WKDQ DW WKH HQG RI WKH VDPSOH� ZLWK WKH

GLoHUHQFHV EHWZHHQ }�� DQG }� ODUJHU WKDQ WKH GLoHUHQFHV EHWZHHQ }�� DQG }� HDUO\ LQ WKH VDPSOH�

7KLUG� ZKLOH GLoHUHQFHV EHWZHHQ }�� DQG }� LQ WKH pUVW KDOI RI WKH VDPSOH UHqHFW OHVV SUHFLVLRQ LQ

&3,�� WKDQ LQ &3,�� GLoHUHQFHV RYHU WKH ODVW GHFDGH DFWXDOO\ UHqHFW OHVV SUHFLVLRQ LQ &3,� �ZKLFK

�



LV LGHQWLFDO WR &3,�� RYHU WKLV SHULRG� WKDQ LQ &3,���

2QH DSSURDFK WR VWDWLVWLFDOO\ PHDVXULQJ WKH GLoHUHQFH EHWZHHQ WKH WKUHH VHULHV LV WR H[DPLQH

SDLUZLVH FRUUHODWLRQV EHWZHHQ WKH VHULHV� ,I WKH VHULHV DUH LGHQWLFDO WKH\ ZLOO EH SHUIHFWO\ FRUUHODWHG�

DQG WKH SDLUZLVH FRUUHODWLRQ ZLOO HTXDO RQH� &RUUHODWLRQ FRHrFLHQWV OHVV WKDQ RQH SURYLGH HYLGHQFH

RI GLoHUHQFHV EHWZHHQ WKH VHULHV�

7DEOH � VKRZV WKH SDLUZLVH FRUUHODWLRQV EHWZHHQ WKH VHULHV IRU VHYHUDO VDPSOHV� 6HYHUDO UHVXOWV

DUH DSSDUHQW� )LUVW� WKH SDLUZLVH FRUUHODWLRQ EHWZHHQ }� DQG }�� DUH YHU\ FORVH WR RQH� DQG� ZLWK

WKH H[FHSWLRQ RI WKH ������� VDPSOH� DUH FORVHU WR RQH WKDQ HLWKHU WKH FRUUHODWLRQV EHWZHHQ }� DQG

}�� RU WKH FRUUHODWLRQV EHWZHHQ }�� DQG }���
� 6HFRQG� WKH FRUUHODWLRQ EHWZHHQ }�� DQG }� DQG WKH

FRUUHODWLRQ EHWZHHQ }�� DQG }�� ERWK HTXDO ���� RYHU �������� :KLOH VXFK D FRUUHODWLRQ FRHrFLHQW

XVXDOO\ VLJQDOV FRQVLGHUDEOH VLPLODULWLHV EHWZHHQ GLoHUHQW HFRQRPLF YDULDEOHV� LW LV VXUSULVLQJO\ ORZ

JLYHQ WKDW }��� }�� DQG }� DUH VXSSRVHG WR EH GLoHUHQW YHUVLRQV RI WKH VDPH UDZ GDWD� 7KHVH UHVXOWV

VXJJHVW WKDW GLoHUHQFHV EHWZHHQ WKH WKUHH LQqDWLRQ PHDVXUHV PD\ EH HPSLULFDOO\ QRQWULYLDO� 7KH

UHPDLQGHU RI WKH VHFWLRQ ZLOO LQYHVWLJDWH KRZ UHEDVLQJ DQG URXQGLQJ FDQ DoHFW HPSLULFDO DQDO\VHV

E\ FRPSDULQJ SURSHUWLHV }��� }��� DQG }��

��� 7 LPH 6HU LHV 3 U RSHU WLHV

$ ODUJH IUDFWLRQ RI HPSLULFDO PDFURHFRQRPLF DQDO\VHV XVH DWKHRUHWLF WLPH VHULHV WHFKQLTXHV� 7KHVH

PRGHOV EHJDQ DWWUDFWLQJ DWWHQWLRQ LQ WKH ����V ZKHQ %R[�-HQNLQV IRUHFDVWLQJ HTXDWLRQV ZHUH VKRZQ

WR RXW�SHUIRUP HFRQRPHWULF IRUHFDVWLQJ PRGHOV �.HQQHG\ �������� 7KH %R[ DQG -HQNLQV ������

WHFKQLTXH VXJJHVWHG PRGHOLQJ WKH EHKDYLRU RI D YDULDEOH XVLQJ SDVW EHKDYLRU RI WKDW YDULDEOH�

L�H� XVLQJ DQ $5,0$�S�G�T� PRGHO� 7KH SRSXODULW\ RI $5,0$ PRGHOV� DQG LQ SDUWLFXODU� YHFWRU

DXWRUHJUHVVLRQV� EHFDPH LQFUHDVLQJO\ SRSXODU ZLWK 6LPV
 ������ FULWLTXH WKDW WUDGLWLRQDO ODUJH�VFDOH

PDFURHFRQRPLF PRGHOV FRQWDLQ LQFUHGLEOH LGHQWLpFDWLRQ DVVXPSWLRQV� 6RRQ WKHUHDIWHU� LQFUHDVHG

DWWHQWLRQ ZDV JLYHQ WR WKH RUGHU RI GLoHUHQFLQJ QHFHVVDU\ WR UHQGHU D VHULHV VWDWLRQDU\ ZKHQ 1HOVRQ

DQG 3ORVVHU ������ ZHUH XQDEOH WR UHMHFW WKH SUHVHQFH RI D XQLW URRW LQ D FROOHFWLRQ RI FRPPRQ

PDFURHFRQRPLF GDWD VHULHV�

&RQVLGHUDWLRQ RI WKH LPSOLFDWLRQV RI URXQGLQJ HUURU LV LPSRUWDQW IRU WLPH VHULHV PRGHOV ZLWK

�6LQF H WKH � � � � �� � H [ F H SWLR Q LV D SH ULR G IR U Z KLF K & 3,� D QG & 3,� � D UH LGH QWLF D O� LQqD WLR Q UD WH V F R QVWUXF WH G XVLQJ
WKH VH VH ULH V D UH SH UIH F WO\ F R UUH OD WH G R Y H U WKLV VD PSOH � 1 H Y H UWKH OH VV� WKH F R UUH OD WLR Q R I � �� � EH WZ H H Q }� D QG }�� LV D OVR
Y H U\ KLJ K R Y H U WKLV VD PSOH �

�



LQqDWLRQ EHFDXVH URXQGLQJ HUURU GLVWRUWV WKH WLPH VHULHV SURSHUWLHV RI LQqDWLRQ� 5HEDVLQJ PD\

VKLIW WKH WLPLQJ RI SULFH PRYHPHQWV DQG DOWHU DXWRFRUUHODWLRQV DQG UHODWHG SURSHUWLHV RI LQqDWLRQ�

&RQVHTXHQWO\� PRGHO VHOHFWLRQ FULWHULD PD\ UHFRPPHQG GLoHUHQW ODJ OHQJWKV IRU DXWRUHJUHVVLYH

PRGHOV GHSHQGLQJ RQ ZKHWKHU RU QRW LQqDWLRQ UDWHV DUH FDOFXODWHG XVLQJ UHEDVHG LQGH[ GDWD�

$GGLWLRQDO GLVVLPLODULWLHV PD\ EH HYLGHQW LQ HVWLPDWHG DXWRFRUUHODWLRQV� ODJV LGHQWLpHG E\ VLJQLpFDQW

DXWRFRUUHODWLRQV� DQG XQLW URRW WHVW UHVXOWV�

7DEOH � SURYLGHV WKH ODJ FKRLFH UHFRPPHQGHG E\ $NDLNH ,QIRUPDWLRQ &ULWHULD �$,&� DQG 6FKZDU]

,QIRUPDWLRQ &ULWHULD �6,&� IRU LQqDWLRQ UDWHV EDVHG RQ }�� }��� DQG }��� ,Q JHQHUDO� $,& ODJ

UHFRPPHQGDWLRQV IRU }�� GLoHU FRQVLGHUDEO\ IURP $,& ODJ UHFRPPHQGDWLRQV IRU }� DQG }��� 6,&

ODJ UHFRPPHQGDWLRQV DOVR GLoHU VRPHZKDW DFURVV DOWHUQDWLYH LQqDWLRQ VSHFLpFDWLRQV� DOWKRXJK� IRU

VDPSOHV ZKLFK H[FOXGH WKH ������� LQWHUYDO� 6,& ODJ UHFRPPHQGDWLRQV GR QRW GHSHQG RQ WKH PHDVXUH

RI &3, LQqDWLRQ� 7KLV UHVXOW LV FRQVLVWHQW ZLWK VPDOOHU URXQGLQJ HUURU GLVWRUWLRQV IRU PRUH UHFHQW

REVHUYDWLRQV�

5HEDVLQJ DoHFWV PRUH WKDQ MXVW WKH FKRLFH RI PD[LPXP ODJ� 7DEOH � VKRZV WKDW HVWLPDWHG

DXWRFRUUHODWLRQV DQG SDUWLDO DXWRFRUUHODWLRQV DUH DOVR DoHFWHG� 7KH WRS KDOI RI WKH WDEOH SUHVHQWV

HVWLPDWHV IRU DQ HDUO\ ���\HDU VDPSOH DQG WKH ERWWRP KDOI RI WKH WDEOH SUHVHQWV HVWLPDWHV IRU WKH ODVW

�� \HDUV RI WKH WKH GDWD� )RU WKH HDUO\ VDPSOH� DXWRFRUUHODWLRQV IRU }�� DUH VLJQLpFDQWO\ GLoHUHQW

WKDQ WKRVH RI }� RU }��� ,Q SDUWLFXODU� ZKLOH WKH pUVW RUGHU DXWRFRUUHODWLRQ RI }�� LV UHODWLYHO\

VPDOO DQG LQVLJQLpFDQWO\ GLoHUHQW IURP ]HUR� pUVW RUGHU DXWRFRUUHODWLRQV RI }� DQG }�� DUH UHODWLYHO\

ODUJH� SRVLWLYH� DQG VLJQLpFDQW� 7KH ORZ pUVW RUGHU DXWRFRUUHODWLRQ IRU }�� LV OLNHO\ GXH WR H[FHVVLYH

FKRSSLQHVV LQ WKLV VHULHV FDXVHG E\ URXQGLQJ HUURU� %HFDXVH &3,�� LV WKH ORZHVW DQG OHDVW SUHFLVH RI

WKH WKUHH LQGLFHV� DV VXJJHVWHG LQ WKH GLVFXVVLRQ RI 7DEOH �� URXQGLQJ HUURU LQ &3,�� LV PRUH OLNHO\ WR

UHVXOW LQ FKRSSLQHVV LQ WKH PRQWKO\ LQqDWLRQ UDWH }�� WKDQ LQ }� RU }��� ,Q DQ RWKHUZLVH SRVLWLYHO\

DXWRFRUUHODWHG VHULHV� VXFK FKRSSLQHVV VKRXOG UHGXFH HVWLPDWHV RI WKH pUVW�RUGHU DXWRFRUUHODWLRQ

FRHrFLHQW�

)RU WKH HDUO\ VDPSOH� DXWRFRUUHODWLRQV GLoHU DW PRUH WKDQ MXVW WKH pUVW ODJ� $XWRFRUUHODWLRQV

DUH SRVLWLYH DQG VLJQLpFDQW RQO\ DW ODJV �� �� �� �� �� DQG �� IRU }��� %\ FRQWUDVW� DXWRFRUUHODWLRQV

DUH VLJQLpFDQW DW ODJV � WKURXJK �� �� �� DQG �� IRU ERWK }� DQG }��� DOWKRXJK ODJV � DQG �� DUH

DOVR VLJQLpFDQW IRU }��� 2YHU WKH ODWHU VDPSOH� ZKHQ URXQGLQJ HUURU LV OHVV OLNHO\ WR EH D SUREOHP�

HVWLPDWHG DXWRFRUUHODWLRQV DUH VLPLODU DFURVV WKH WKUHH LQqDWLRQ PHDVXUHV� 3DUWLDO DXWRFRUUHODWLRQV

�



VKRZ VLPLODU SURSHUWLHV ZLWK SRLQW HVWLPDWHV DQG VLJQLpFDQFH RI HVWLPDWHV OHVV VHQVLWLYH WR WKH

LQqDWLRQ PHDVXUH LQ WKH ODWHU VDPSOH WKDQ LQ WKH HDUO\ VDPSOH�

5HVXOWV RI XQLW URRW WHVWV PD\ GHSHQG RQ WKH PHDVXUH RI LQqDWLRQ XVHG� )RU �������� UHVXOWV RI

XQLW URRW WHVWV GLoHU DFFRUGLQJ WR ZKHWKHU LQqDWLRQ LV PHDVXUHG XVLQJ }�� }��� RU }��� $XJPHQWHG

'LFNH\�)XOOHU W�W\SH WHVWV ZHUH FDOFXODWHG XVLQJ WKH VDPH GHSHQGHQW YDULDEOH REVHUYDWLRQV DQG ZLWK

WKH QXPEHU RI ODJJHG GLoHUHQFHV LQ WKH 'LFNH\�)XOOHU UHJUHVVLRQV FKRVHQ DFFRUGLQJ WR WKH $,&

UHFRPPHQGDWLRQ LQ 7DEOH ��� )RU }��� WKH FDOFXODWHG $') W�VWDWLVWLF RI ����� VXJJHVWHG UHMHFWLQJ

WKH QXOO K\SRWKHVLV RI D XQLW URRW� EDVHG RQ D � SHUFHQW FULWLFDO YDOXH RI ������ %\ FRQWUDVW�

$') W�VWDWLVWLFV HTXDO WR ����� DQG ����� IRU }� DQG }�� UHVSHFWLYHO\ VXJJHVW QRW UHMHFWLQJ WKH QXOO

K\SRWKHVLV RI D XQLW URRW�

��� 9DU LDQFH 3 U RSHU WLHV

$Q LPSRUWDQW PDFURHFRQRPLF TXHVWLRQ LV ZKHWKHU KLJKHU LQqDWLRQ OHDGV WR PRUH YDULDEOH LQqDWLRQ�

7KLV TXHVWLRQ LV UHJDUGHG DV LPSRUWDQW EHFDXVH� DV DUJXHG E\ )ULHGPDQ ������� LQFUHDVHG

XQFHUWDLQW\ OHDGV WR D OHVV HrFLHQW DOORFDWLRQ RI UHVRXUFHV DQG PRUH YDULDEOH LQqDWLRQ KDV EHHQ

DVVRFLDWHG ZLWK LQFUHDVHG XQFHUWDLQW\ DERXW IXWXUH LQqDWLRQ� ,QYHVWLJDWLRQV RI WKH UHODWLRQVKLS

EHWZHHQ WKH OHYHO DQG YDULDQFH RI LQqDWLRQ DUH QXPHURXV DQG WHFKQLTXHV XVHG YDU\� ([DPSOHV

LQFOXGH 2NXQ ������� *RUGRQ ������� 7D\ORU ������� +ROODQG ������� .DWVLPEULV ������� )UR\HQ

DQG :DXG ������� %DOO DQG &HFFKHWWL ������� (YDQV ������� %UXQQHU DQG +HVV ������� .LP �������

(YDQV DQG :DFKWHO ������� DQG 'DYLV DQG .DQDJR �������

&RQVLGHUDWLRQ RI WKH LPSOLFDWLRQV RI URXQGLQJ HUURUV LV LPSRUWDQW IRU VWXGLHV LQYROYLQJ WKH

YDULDQFH RI LQqDWLRQ EHFDXVH URXQGLQJ HUURU GLVWRUWV WKH YDULDQFH RI LQqDWLRQ� $V LOOXVWUDWHG E\

WKH H[DPSOH LQ VHFWLRQ �� WKH YDULDQFH RI WKH LQqDWLRQ UDWH RI UHEDVHG DQG URXQGHG GDWD PD\ EH

FRQVLGHUDEO\ KLJKHU WKDQ WKH YDULDQFH RI WKH LQqDWLRQ UDWH RI WKH RULJLQDO GDWD� 5HEDVHG LQGH[ GDWD

ORVH WKH WLPLQJ RI PDQ\ SULFH PRYHPHQWV� PLVVLQJ VRPH SULFH PRYHPHQWV DQG RYHUVWDWLQJ RWKHUV� $V

D UHVXOW� LQqDWLRQ UDWHV FDOFXODWHG XVLQJ UHEDVHG GDWD WHQG WR KDYH D KLJKHU YDULDQFH WKDQ LQqDWLRQ

UDWHV FDOFXODWHG XVLQJ RULJLQDO GDWD�

� 1 R WH WKD W LI $ ,& UH F R PPH QGV S OD J V LQ D Q D XWR UH J UH VVLY H PR GH O R I LQqD WLR Q� WKH Q WKH D SSUR SULD WH QXPEH U R I
OD J J H G GLoH UH QF H V LV Sb � �

�



0RYLQJ DYHUDJH HVWLPDWHV RI WKH YDULDQFH DW WLPH W DUH FRQVWUXFWHG DFFRUGLQJ WR

9 DUW�}L�  
�

��

��;

M �

�}L�WbM b z}L�W�
� ���

ZKHUH

z}L�W  
�

��

��;

M �

}L�WbM � ���

7KH WRS SDQHO RI )LJXUH � VKRZV WKH PRYLQJ DYHUDJH HVWLPDWHV RI WKH YDULDQFH RI }��� 7KH ERWWRP

SDQHO VKRZV WKH UDWLR RI WKH YDULDQFH RI }�� WR WKH YDULDQFH RI }�� DQG WKH UDWLR RI WKH YDULDQFH RI

}� WR WKH YDULDQFH RI }��� 7KH UDWLR RI WKH YDULDQFH RI }� WR WKH YDULDQFH RI }�� LV FORVH WR RQH�

UHqHFWLQJ WKDW WKH YDULDQFHV RI }�� DQG }� WUDFN RQH�DQRWKHU UHODWLYHO\ FORVHO\� +RZHYHU� WKH UDWLR

RI WKH YDULDQFH RI }�� WR WKH YDULDQFH RI }�� VXJJHVWV WKDW WKH YDULDQFH RI }�� LV DERXW GRXEOH WKDW

RI }�� RU }� IURP WKH ODWH ����V WKURXJK WKH HDUO\ ����V� &RQVHTXHQWO\� ZKHUHDV WKH YDULDQFHV RI

}�� DQG }� GXULQJ WKH ����V DUH LQ DSSUR[LPDWHO\ WKH VDPH UDQJH DV WKH\ ZHUH GXULQJ WKH ����V

DQG ����V� WKH VDPH LV QRW WUXH RI WKH YDULDQFH RI }���

,I� DV VXJJHVWHG HDUOLHU� WKH YDULDQFH RI LQqDWLRQ LQ WKH ����V ZDV RYHUVWDWHG E\ &3,��� WKHQ

HPSLULFDO LQYHVWLJDWLRQV RI WKH OLQNV EHWZHHQ WKH OHYHO RI DQG YDULDQFH RI LQqDWLRQ EDVHG RQ &3,��

PD\ KDYH XQGHUVWDWHG WKH UHODWLRQVKLS� 5RXQGLQJ RI HDUO\ REVHUYDWLRQV RI &3,�� PDGH LQqDWLRQ

VHHP PRUH YRODWLOH LQ WKH HDUOLHU ORZ LQqDWLRQ SHULRGV RI WKH ����V DQG ����V UHODWLYH WR WKH KLJK

LQqDWLRQ SHULRGV RI WKH ����V DQG HDUO\ ����V�

7DEOH � VKRZV WKH FRUUHODWLRQ EHWZHHQ LQqDWLRQ DQG WKH YDULDQFH RI LQqDWLRQ IRU HDFK RI }�� }���

DQG }�� RYHU VHYHUDO VDPSOHV� &RUUHODWLRQV EHWZHHQ LQqDWLRQ DQG WKH YDULDQFH RI LQqDWLRQ GLoHU

DFURVV WKH WKUHH PHDVXUHV RI LQqDWLRQ� $QG� RYHU WKH IXOO VDPSOH� DV K\SRWKHVL]HG� WKH FRUUHODWLRQ

EHWZHHQ LQqDWLRQ DQG WKH YDULDQFH RI LQqDWLRQ LV ORZHVW ZKHQ LQqDWLRQ LV FDOFXODWHG XVLQJ &3,���

$Q DOWHUQDWLYH DSSURDFK WR LQYHVWLJDWLQJ WKH UHODWLRQVKLS EHWZHHQ WKH OHYHO DQG YDULDQFH RI

LQqDWLRQ LV WR GHpQH WKH YDULDQFH RI LQqDWLRQ DV WKH YDULDQFH RI WKH UHVLGXDOV IURP DQ DXWRUHJUHVVLYH

�RU RWKHU� PRGHO RI LQqDWLRQ� 7DEOH � SURYLGHV WKH UHVXOWV IURP D WHVW RI ZKHWKHU WKH YDULDQFH

RI LQqDWLRQ UHVLGXDOV LV D IXQFWLRQ RI WKH OHYHO RI LQqDWLRQ� (DFK FHOO LQ WKH WDEOH FRQWDLQV WKH

VLJQLpFDQFH OHYHO IRU D %UHXVFK DQG 3DJDQ ������ WHVW� PRGLpHG DV VXJJHVWHG E\ .RHQNHU �������

)RU D JLYHQ VDPSOH� UHVLGXDOV IRU DOO WKUHH LQqDWLRQ PHDVXUHV DUH IURP DQ $5�S� PRGHO RI LQqDWLRQ

ZLWK S FKRVHQ DV WKH PD[LPXP RI WKH WKUHH $,& ODJ FKRLFHV IRU WKDW VDPSOH DV UHSRUWHG LQ 7DEOH ��

7KLV DSSURDFK JXDUDQWHHV WKDW GLoHUHQFHV LQ WHVW VLJQLpFDQFH DFURVV LQqDWLRQ PHDVXUHV LV QRW GXH

�



WR GLoHUHQFHV LQ $5 RUGHU� 5HVXOWV LQ WKH WDEOH DUH IRU D WHVW WKDW ��W  K�oz}Wb�� ZKHUH �
�
W LV WKH

YDULDQFH RI WLPH W LQqDWLRQ UHVLGXDOV� z}Wb� u �� ���3��

N � }WbN LV WKH LQqDWLRQ UDWH RYHU WKH SUHYLRXV

�� PRQWKV� DQG K��� LV DQ XQVSHFLpHG IXQFWLRQ� $ ���PRQWK LQqDWLRQ PHDVXUH ZDV FKRVHQ WR PHDVXUH

WKH OHYHO RI LQqDWLRQ VR WKDW WKH URXQGLQJ GLVWRUWLRQV ZRXOG SULPDULO\ DoHFW LQqDWLRQ UHVLGXDOV DQG

QRW WKH OHYHO RI LQqDWLRQ� 8QGHU WKH QXOO K\SRWKHVLV� o  �� DQG WKH YDULDQFH RI LQqDWLRQ UHVLGXDOV

LV QRW D IXQFWLRQ RI WKH OHYHO RI LQqDWLRQ� )RU WZR VDPSOHV� UHVXOWV GLoHU DFURVV LQqDWLRQ PHDVXUHV�

,Q SDUWLFXODU� IRU ��������� DQG ���������� DOWKRXJK WKHUH LV LQVXrFLHQW HYLGHQFH WR UHMHFW WKH QXOO

K\SRWKHVLV IRU }� DQG }��� WKHUH LV VXrFLHQW LQIRUPDWLRQ WR UHMHFW WKH QXOO K\SRWKHVLV DW D �� SHUFHQW

OHYHO RI VLJQLpFDQFH IRU }���

� &RQFOXVLRQV

5RXQGLQJ RI GDWD VHULHV FDQ LQWURGXFH VHULRXV GLVWRUWLRQV� $ SURPLQHQW H[DPSOH LV WKH RrFLDO

&RQVXPHU 3ULFH ,QGH[� UHEDVHG ZLWK ������� ���� %HFDXVH WKH JHQHUDO OHYHO RI WKH &3, KDV

LQFUHDVHG FRQVLGHUDEO\ RYHU WLPH� UHEDVLQJ RI WKH &3, FRPELQHG ZLWK URXQGLQJ�WUXQFDWLRQ RI

REVHUYDWLRQV WR RQO\ RQH GLJLW DIWHU WKH GHFLPDO SODFH KDV UHGXFHG SUHFLVLRQ RI HDUO\ REVHUYDWLRQV�

7KH SDSHU VKRZV WKDW URXQGLQJ HUURU LQ WKH RrFLDO &3, LQWURGXFHV VHULRXV GLVWRUWLRQV LQWR PRQWKO\

&3, LQqDWLRQ UDWHV LQ WKH ����V DQG ����V� 7KH GLVWRUWLRQV DUH VXrFLHQWO\ ODUJH WR qLS WKH UHVXOWV RI

XQLW URRW WHVWV DQG VLJQLpFDQFH RI pUVW RUGHU DXWRFRUUHODWLRQV� 'LVWRUWLRQV DOVR LPSOLHG XQGHUVWDWHG

FRUUHODWLRQV EHWZHHQ WKH OHYHO DQG YDULDQFH RI LQqDWLRQ DQG UHYHUVHG UHVXOWV RI VWDWLVWLFDO WHVWV WR

DVVHVV ZKHWKHU WKH YDULDQFH RI LQqDWLRQ UHVLGXDOV ZDV D IXQFWLRQ RI WKH OHYHO RI LQqDWLRQ� (PSLULFDO

UHVXOWV EDVHG RQ WKH DOWHUQDWLYH &3, ZLWK ���� ��� ZHUH VLPLODU WR WKRVH EDVHG RQ RULJLQDO UHOHDVH
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Figure 1: The Consumer Price Index
(natural logarithm of index)
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Figure 2: Monthly CPI Inflation
(annual percent)
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Figure 3: Differences Between Inflation Measures
(annual percent)
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Figure 4: Estimates of the Variance of Inflation

Variance of Inflation measured using CPI67
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