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86'$ DGMXVWV IRU KHUG YDULDQFH

5HVHDUFK KDV VKRZQ WKDW JHQHWLF HYDOXDWLRQV FDQ EH
LPSURYHG E\ DGMXVWLQJ UHFRUGV IRU KHUG YDULDQFH� ZKLFK
PHDVXUHV KRZ PXFK WKH FRZV ZLWKLQ D KHUG GLIIHU �RU YDU\�
IURP WKH KHUG DYHUDJH� ,Q VRPH KHUGV� LQGLYLGXDO FRZV
GLIIHU JUHDWO\ LQ \LHOG� ZKHUHDV LQ RWKHU KHUGV \LHOG LV PRUH
XQLIRUP� +HUGV ZLWK KLJKHU \LHOGV RIWHQ KDYH KLJKHU
YDULDQFH� SUHVXPDEO\ EHFDXVH VXSHULRU PDQDJHPHQW DOORZV
VXSHULRU FRZV WR H[SUHVV WKHLU JHQHWLF PHULWV PRUH
FRPSOHWHO\�
+HUG YDULDQFH DIIHFWV JHQHWLF HYDOXDWLRQV E\ DOWHULQJ WKH

GHJUHH RI H[SUHVVLRQ RI JHQHWLF GLIIHUHQFHV� 'DXJKWHUV RI
WZR EXOOV WKDW GLIIHU E\ RQO\ ����� SRXQGV LQ D ORZ
YDULDQFH KHUG PLJKW GLIIHU E\ ����� SRXQGV LQ D KLJK
YDULDQFH KHUG�
'LIIHUHQFHV LQ KHUG YDULDQFH JHQHUDOO\ DYHUDJHG RXW DQG

ZHUH RI OLWWOH FRQVHTXHQFH IRU EXOOV SURJHQ\ WHVWHG LQ
QDWLRQDO VDPSOLQJ SURJUDPV� +RZHYHU� EXOOV WKDW ZHUH
VDPSOHG PRVWO\ LQ KHUGV ZLWK ORZ YDULDQFH KDG OHVV FKDQFH
WR EH OLVWHG DV D WRS EXOO EHFDXVH WKHLU GDXJKWHU GLIIHUHQFHV
IURP KHUG DYHUDJH ZHUH VPDOOHU�
,Q 86'$ JHQHWLF HYDOXDWLRQV� JHQHV DUH DVVXPHG WR KDYH

WKH VDPH HIIHFW RQ DOO ODFWDWLRQV LQ ZKLFK WKH\ DUH
H[SUHVVHG� 6HYHUDO DGMXVWPHQWV DUH PDGH VR WKDW UHFRUGV
FRQIRUP WR WKLV DVVXPSWLRQ� $GMXVWPHQW IRU DJH
VXEVWDQWLDOO\ LQFUHDVHV WKH VL]H DQG YDULDQFH RI ILUVW ODFWDWLRQ
UHFRUGV EXW PDNHV FRPSDULVRQV IDLUHU� 6KRUW UHFRUGV DUH
SURMHFWHG WR ��� GD\V� 'HYLDWLRQV RI WKHVH UHFRUGV IURP
KHUG DYHUDJH DUH H[SDQGHG VR WKDW WKH\ ZLOO KDYH WKH
DSSURSULDWH JHQHWLF YDULDWLRQ�
$GMXVWPHQW IRU GLIIHULQJ KHUG YDULDQFH LV DQRWKHU H[DPSOH

RI WKH SUDFWLFH RI DGMXVWLQJ WKH GDWD WR PHHW WKH
UHTXLUHPHQWV RI WKH HYDOXDWLRQ SURFHGXUH� %HJLQQLQJ ZLWK
-XO\ ���� HYDOXDWLRQV� UHFRUGV DUH DGMXVWHG WR VWDQGDUGL]H
JHQHWLF YDULDQFH�

7KH DGMXVWPHQW LQFUHDVHV RU GHFUHDVHV WKH GLIIHUHQFH
EHWZHHQ WKH PDQDJHPHQW JURXS DYHUDJH DQG WKH ODFWDWLRQ
UHFRUG �GHYLDWLRQ� GHSHQGLQJ RQ WKH YDULDQFH LQ HDFK KHUG�
7KH DGMXVWPHQW IDFWRU LV ��� �QR DGMXVWPHQW� LI WKH KHUG
V
YDULDQFH LV WKH VDPH DV WKH YDULDQFH IRU EDVH FRZV ERUQ LQ
���� �ILUVW ODFWDWLRQV VWDUWLQJ LQ ����� ODWHU ODFWDWLRQV
VWDUWLQJ LQ ������ 'HYLDWLRQV DUH UHGXFHG LQ KLJK YDULDQFH
KHUGV DQG LQFUHDVHG LQ ORZ YDULDQFH KHUGV�
7KH IDFWRUV IRU +ROVWHLQV DUH LQ )LJXUH �� 0RVW KHUG�\HDUV

ZHUH DGMXVWHG E\ D IDFWRU JUHDWHU WKDQ ��� EHFDXVH RI WKH
UHFHQW EDVH� 7KH HYDOXDWLRQV LQFOXGHG ODFWDWLRQV EDFN WR
���� FDOYLQJV� ZKHQ YDULDQFH ZDV PXFK ORZHU�

,Q DGGLWLRQ WR DGMXVWPHQW RI WKH VL]H RI GHYLDWLRQV� WKHUH
LV DQ DGMXVWPHQW WR WKH ZHLJKWLQJ WKDW D ODFWDWLRQ UHFHLYHV�
/DFWDWLRQV IURP KLJK YDULDQFH KHUGV DUH JLYHQ PRUH ZHLJKW
LQ WKH HYDOXDWLRQ WKDQ WKRVH IURP ORZ YDULDQFH KHUGV� 7KH
GLIIHUHQFH LQ ZHLJKWLQJ UHIOHFWV WKH JUHDWHU KHULWDELOLW\
IRXQG LQ KLJK YDULDQFH KHUGV� 7KH FRPELQHG HIIHFWV RI WKH
DGMXVWPHQWV DUH VPDOO IRU PRVW DQLPDOV�

+HUG YDULDQFHV DUH HVWLPDWHG IRU HDFK FDOYLQJ \HDU
EHFDXVH FRQGLWLRQV ZLWKLQ KHUGV PD\ FKDQJH DQG EHFDXVH
YDULDQFH KDV LQFUHDVHG RYHU WLPH� 9DULDWLRQ LQ WKH FRZ
V
FDOYLQJ \HDU� YDULDWLRQ LQ DGMRLQLQJ \HDUV� DQG DYHUDJH KHUG
YDULDQFH LQ WKH UHJLRQ DUH FRPELQHG LQ D ZHLJKWHG DYHUDJH
WR SURGXFH HDFK HVWLPDWH�
'LIIHUHQFHV LQ KHUG YDULDQFH OHG WR WKH IRUPDWLRQ RI WKH

WKUHH UHJLRQV LQ )LJXUH �� 5HJLRQ � KDV WKH ORZHVW DYHUDJH
YDULDQFH DQG UHJLRQ � WKH KLJKHVW� ,Q D KHUG ZLWK �� ILUVW
ODFWDWLRQ FRZV EHLQJ HYDOXDWHG� WKH UHJLRQ ZRXOG
FRQWULEXWH RQH�WKLUG RI WKH LQIRUPDWLRQ� +RZHYHU� ZLWK
��� ILUVW ODFWDWLRQ FRZV� WKH FRQWULEXWLRQ LV � SHUFHQW� 7KLV
EOHQGLQJ SURYLGHV PRUH DFFXUDWH HVWLPDWHV RI WKH KHUG
YDULDQFH� HVSHFLDOO\ IRU VPDOO KHUGV�
7KH ELJJHVW FKDQJHV LQ HYDOXDWLRQV DUH IRU FRZV LQ KLJK

YDULDQFH KHUGV� <LHOG GHYLDWLRQV RI VXFK FRZV PD\ EH
UHGXFHG E\ PRUH WKDQ �� SHUFHQW� 7KH HOLWH OLVW QRZ
LQFOXGHV PRUH FRZV IURP KHUGV ZLWK ORZ RU DYHUDJH
YDULDQFH DQG IHZHU FRZV IURP WKRVH ZLWK KLJK YDULDQFH�
'LIIHUHQFHV DPRQJ EXOOV VDPSOHG LQ ORZ YDULDQFH KHUGV RU

DUHDV DUH LQFUHDVHG� 7RS EXOOV KDG KLJKHU 37$
V� ZKHUHDV
WKRVH RI ORZ EXOOV GHFUHDVHG� $YHUDJH 37$ RI DOO FXUUHQWO\
DFWLYH $�,� EXOOV LQFUHDVHG VOLJKWO\�
7KH JHQHWLF HYDOXDWLRQ V\VWHP UHHYDOXDWHV DOO DQLPDOV

VHPLDQQXDOO\� LQFOXGLQJ DQLPDOV ERUQ �� \HDUV DJR� 37$
V
RI WKHVH ROGHU DQLPDOV QRZ DYHUDJH DERXW ��� SRXQGV OHVV
EHFDXVH WKH JHQHWLF GLIIHUHQFHV H[SUHVVHG LQ HDUO\ \HDUV DUH
VWUHWFKHG RXW WR HVWLPDWH HIIHFWV WKRVH JHQHV ZRXOG KDYH LI
H[SUHVVHG LQ D FXUUHQW HQYLURQPHQW�
37$ FRQWLQXHV WR UDQN DQLPDOV RQ WKH DYHUDJH PHULW RI WKH

JHQHV WKH\ WUDQVPLW� 5DQNLQJV DUH VOLJKWO\ PRUH DFFXUDWH
ZLWK WKH KHUG YDULDQFH DGMXVWPHQW� 3UHGLFWLRQV FRPSXWHG
IURP GDWD LQ ERWK WKH KLJK DQG ORZ YDULDQFH UHJLRQV DUH
LPSURYHG�
*HQHWLF GLIIHUHQFHV DUH ODUJHU LQ KLJK YDULDQFH KHUGV DQG

VPDOOHU LQ ORZ YDULDQFH KHUGV� 37$ SUHGLFWV GLIIHUHQFHV
DPRQJ K\SRWKHWLFDO SURJHQ\ PLONLQJ LQ DYHUDJH KHUGV LQ
WKH EDVH \HDU� &RZV ERUQ LQ ���� QRZ VHUYH DV WKH EDVH
IRU JHQHWLF YDULDQFH DV ZHOO DV IRU WKH JHQHWLF DYHUDJH�
3UHGLFWLRQ RI DFWXDO SURGXFWLRQ GLIIHUHQFHV LQ RWKHU \HDUV

RU IRU D KHUG WKDW LV QRW DYHUDJH UHTXLUHV NQRZLQJ WKH



KHUG
V YDULDQFH DW WKDW WLPH� ,Q D KLJK YDULDQFH KHUG� WKH
GLIIHUHQFH LQ SURGXFWLRQ EHWZHHQ WKH DYHUDJHV RI WZR EXOOV

GDXJKWHUV ZLOO EH JUHDWHU �DVVXPLQJ PDWHV ZLWK HTXDO
JHQHWLF PHULW� WKDQ WKH GLIIHUHQFH LQ WKH EXOOV
 37$
V�
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