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$EVW U DF W � 6H D VR QD O LQF UH D VH V LQ GH PD QG PD \ F D XVH SULF H WR ID OO LQ PD UN H WV
Z LWK WUD Y H O R U VH D UF K F R VW� 7 KH VH F R VWV OLPLW WKH H oH F WLY H VXEVWLWXWD ELOLW\ D PR QJ
SUR GXF WV D QG EUD QGV� :KH Q LQGLY LGXD O GH PD QG LQF UH D VH V� WKH EH QH pWV IUR P D G�
GLWLR QD O WUD Y H O R U VH D UF K LQF UH D VH � ,QF UH D VH G Z LOOLQJ QH VV WR WUD Y H O R U VH D UF K F D Q
WUD QVOD WH LQWR PR UH H OD VWLF GH PD QG F XUY H V ID F LQJ PR QR SR OLVWLF F R PSH WLWR UV� LQ
Z KLF K F D VH _ D V OR QJ D V PD UJ LQD O F R VW GR H V QR W LQF UH D VH WR R T XLF N O\ _ SULF H ID OOV�

�� ,QW U RGXF W LRQ DQG 6XP P DU \

7KH H[SHFWHG EHQHpW IURP VHDUFK� DV 6WLJOHU ������ SRLQWHG RXW� LV SRVLWLYHO\
UHODWHG WR WKH DPRXQW RQH SODQV WR VSHQG� ,W PDNHV VHQVH WR VHDUFK PRUH IRU D QHZ
FDU WKDQ IRU D QHZ SHQFLO� 7KH UHODWLRQVKLS EHWZHHQ H[SHQGLWXUH DQG VHDUFK KROGV
IRU DQ\ SDUWLFXODU JRRG DV ZHOO� ,W PDNHV VHQVH WR VHDUFK PRUH IRU D FDVH RI ZKLVNH\
WKDQ IRU D VLQJOH SLQW�
7KLV QRWH VKRZV WKDW WKH LQFUHDVH LQ VHDUFK WKDW FRPHV IURP KLJKHU GHPDQG PD\

OHDG WR ORZHU SULFH� 0RQRSROLVWLF FRPSHWLWRUV ZKR RZH WKHLU PRQRSRO\ SRZHU WR
WKH FRVW RI WUDYHO RU VHDUFK ZLOO pQG WKHLU SRZHU HURGHG� &RQVXPHUV QHDUE\ ZLOO EH
PRUH ZLOOLQJ WR JR HOVHZKHUH� DQG FRQVXPHUV ZKR ZRXOG KDYH VHWWOHG IRU D JLYHQ
FRPELQDWLRQ RI SULFH DQG VW\OH ZLOO EH PRUH ZLOOLQJ WR ORRN IRU D EHWWHU GHDO� 7KLV
ZLOOLQJQHVV WR JR IDUWKHU RU FRQWLQXH VHDUFKLQJ WUDQVODWHV LQWR PRUH HODVWLF GHPDQG
FXUYHV IDFLQJ pUPV� $QG ZKHQ GHPDQG LV PRUH HODVWLF� PDUJLQDO UHYHQXH LV KLJKHU�
ZKLFK_LI LW H[FHHGV PDUJLQDO FRVW DW WKH KLJKHU RXWSXW_JLYHV pUPV WKH LQFHQWLYH
WR FXW SULFH�
7KH SKHQRPHQRQ RI KLJK GHPDQG DQG ORZ SULFH ZLOO EH PRVW HYLGHQW LQ PDUNHWV

ZKHUH GHPDQG qXFWXDWHV VHDVRQDOO\� ,Q VXFK PDUNHWV� WKH FRVW RI HQWU\ PD\ EH
KLJK HQRXJK WR NHHS WKH QXPEHU RI pUPV IURP FKDQJLQJ ZLWK WKH VHDVRQV� VR WKDW
qXFWXDWLRQV LQ SULFH ZLOO UHqHFW RQO\ qXFWXDWLRQV LQ GHPDQG� 7ZR VLPSOH PRGHOV RI
VXFK PDUNHWV DUH LQYHVWLJDWHG LQ ZKDW IROORZV� D WUDYHO�FRVW PRGHO DQG D VHDUFK�FRVW
PRGHO�
&RQVLGHU WKH ?KDSS\ KRXU� SKHQRPHQRQ� %DUV QHDU ZRUN DUH RIWHQ FURZGHG

GXULQJ D SHULRG NQRZQ DV KDSS\ KRXU ZKHQ SULFHV RI DOFRKROLF EHYHUDJHV DUH UHGXFHG�
/RZ SULFHV DQG FURZGHG EDUV PDNH VWDQGDUG HFRQRPLF VHQVH LI ZH WKLQN EDU RZQHUV
UHGXFH SULFHV WR OXUH FXVWRPHUV LQWR RWKHUZLVH HPSW\ EDUV� +RZHYHU� WKH WUDYHO�FRVW

'DWH� -XQH � � � � � 5H Y LVH G �VOLJ KWO\ � $ XJ XVW � � � � �
7 KH Y LH Z V H [ SUH VVH G KH UH LQ D UH WKH D XWKR U
V D QG GR QR W QH F H VVD ULO\ UH qH F W WKR VH R I WKH ) H GH UD O
5H VH UY H %D QN R I $ WOD QWD R U WKH ) H GH UD O 5H VH UY H 6\ VWH P� , WKD QN ' D Y LG ) OD WK� PH PEH UV R I WKH
,QGXVWULD O 2UJ D QL] D WLR Q Z R UN VKR S D W & OH PVR Q 8 QLY H UVLW\ � D QG H VSH F LD OO\ :D OWH U 7 KXUPD Q IR U KH OSIXO
F R PPH QWV R Q D Q H D UOLH U Y H UVLR Q R I WKLV SD SH U�

�
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PRGHO SURYLGHV DQ H[SODQDWLRQ IRU WKH ORZHU SULFHV LI� LQVWHDG� ZH WKLQN EDU RZQHUV
UHGXFH SULFHV LQ UHVSRQVH WR KLJKHU EXW PRUH HODVWLF GHPDQG�
7KH VHDUFK�FRVW PRGHO SURYLGHV DQ H[SODQDWLRQ IRU DQRWKHU DOFRKRO�UHODWHG SKH�

QRPHQRQ� 7KH TXDQWLW\ RI Ro�VDOH OLTXRU VROG LQ WKH 8�6� LV VXEVWDQWLDOO\ KLJKHU
LQ 'HFHPEHU WKDQ LQ RWKHU PRQWKV� \HW 'HFHPEHU LV WKH RQO\ PRQWK WKDW VKRZV D
GHFOLQH LQ WKH 'LVWLOOHG�6SLULWV�DW�+RPH FRPSRQHQW RI WKH &RQVXPHU 3ULFH ,QGH[�
6HH )LJXUH ��� ,W LV XQOLNHO\ WKDW WKH LQFUHDVH LQ TXDQWLW\ LV GULYHQ E\ WKH GHFUHDVH
LQ SULFH� VLQFH WKH TXDQWLW\ VROG LQ 1RUWK &DUROLQD_ZKHUH VHDVRQDO SULFH UHGXFWLRQV
DUH LOOHJDO_IROORZV WKH VDPH VHDVRQDO SDWWHUQ�

Distilled Spirits:  Purchases & Prices
Monthly Averages
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CPI -- Distilled Spirits at Home

,Q KLV FULWLTXH RI PRQRSROLVWLF FRPSHWLWLRQ� 6WLJOHU ������ ZURWH ?WKH VSHFLpF FRQ�
WULEXWLRQ RI WKH WKHRU\ RI PRQRSROLVWLF FRPSHWLWLRQ >LV@ WKH DQDO\VLV RI WKH PDQ\�pUP
LQGXVWU\ SURGXFLQJ D VLQJOH �WHFKQRORJLFDO� SURGXFW XQGHU XQLIRUPLW\ DQG V\PPH�
WU\ FRQGLWLRQV� EXW ZLWK D IDOOLQJ GHPDQG FXUYH IRU HDFK pUP�� +H VXJJHVWHG WKH
WKHRU\ ZRXOG QRW EH D XVHIXO DGGLWLRQ WR DQ HFRQRPLVW
V WRROER[ XQOHVV LW SURYLGHG

� ' D WD VR XUF H V� 7 KH PR QWKO\ D Y H UD J H SULF H J UR Z WK UD WH V D UH F D OF XOD WH G IUR P D F R PSR QH QW R I WKH
& R QVXPH U 3ULF H ,QGH [ H QWLWOH G ? 2WKH U $ OF R KR OLF %H Y H UD J H V� LQF OXGLQJ :KLVN H \ � D W + R PH �� -D QXD U\
� � � � WKUR XJ K ' H F H PEH U � � � � � 7 KH QLQH SH UF H QW LQF UH D VH IR U 2F WR EH U � � � � �GXH WR WKH LQF UH D VH
LQ WKH H [ F LVH WD [ WKD W WR R N H oH F W WKD W PR QWK� KD V EH H Q R PLWWH G IUR P WKH D Y H UD J H � 7 KH GD WD R Q
SXUF KD VH V D UH WD N H Q IUR P WKH ' LVWLOOH G 6SLULWV ,QGXVWU\ 6WD WLVWLF D O 5H SR UW� -D QXD U\ � � � � WKUR XJ K
' H F H PEH U � � � � � 3XUF KD VH GD WD IR U 2F WR EH U � � � � D UH PLVVLQJ �
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?GLoHUHQW RU PRUH DFFXUDWH SUHGLFWLRQV �DV WHVWHG E\ REVHUYDWLRQ� WKDQ WKH WKHRU\
RI FRPSHWLWLRQ�� 7KLV QRWH VKRZV WKDW PRQRSROLVWLF FRPSHWLWLRQ� XQGHU 6WLJOHU
V
FRQGLWLRQV� SUHGLFWV VRPHWKLQJ GLoHUHQW_VHDVRQDO LQFUHDVHV LQ GHPDQG OHDG WR GH�
FUHDVHV LQ SULFH�

�� 0 DU N HW (TXLO LEU LXP

7KHUH DUH / FRQVXPHUV� Q WHFKQRORJLFDOO\ LGHQWLFDO pUPV� DQG WZR VHDVRQV_D
ORZ�GHPDQG VHDVRQ DQG D KLJK�GHPDQG VHDVRQ� (DFK FRQVXPHU GHPDQGV v XQLWV�
DQ DPRXQW WKDW GHSHQGV RQO\ RQ WKH VHDVRQ�� EXW QHLWKHU / QRU Q FKDQJHV IURP
VHDVRQ WR VHDVRQ� 7KH TXDQWLW\ D pUP FDQ VHOO� 4�v� S� Se�� LV D IXQFWLRQ RI LQGLYLGXDO
GHPDQG� v� WKH SULFH WKH pUP FKDUJHV� S� DQG WKH SULFH FRPSHWLQJ pUPV FKDUJH� Se�
7KH VSHFLpF IRUP RI 4�v� S� Se� GHSHQGV RQ WKH FRVW RI WUDYHO RU VHDUFK �WZR H[DPSOHV
RI ZKLFK DUH JLYHQ LQ WKH QH[W VHFWLRQ��
$VVXPH WKHUH LV D V\PPHWULF HTXLOLEULXP ZKHUH HDFK pUP WDNHV WKH RWKHU pUPV


SULFHV DV JLYHQ�� 3URpWV DUH }�v� S� Se�  S4�v� S� Se� b &�4�v� S� Se�� ZKHUH &� c �
LV SURGXFWLRQ FRVW� D IXQFWLRQ RI TXDQWLW\ SURGXFHG� DQG WKH pUVW�RUGHU SURpW PD[�
LPL]DWLRQ FRQGLWLRQ IRU D pUP LV }S�v� S� S

e�  �� ,Q HTXLOLEULXP� HDFK pUP FKDUJHVHS DQG VHOOV 4�v� HS� HS�  v / Q� (TXLOLEULXP SULFH LV IRXQG E\ VROYLQJ }S�v� HS� HS�  �
IRU HS� HS  H&4 b H4 H4S� ���

ZKHUH H&4 � &4�4�v� HS� HS��� H4 � 4�v� HS� HS�� DQG H4S � 4S�v� HS� HS�� 7KH FKDQJH LQ
HTXLOLEULXP SULFH IURP DQ LQFUHDVH LQ GHPDQG� WKHQ� LV JLYHQ E\ GLoHUHQWLDWLQJ ���
ZLWK UHVSHFW WR v��

GHS
Gv
 

G H&4

Gv
b G� H4 H4S�

Gv
�

7KXV SULFH ZLOO IDOO ZKHQ GHPDQG LQFUHDVHV DV ORQJ DV

G� H4 H4S�

Gv
!

G H&4

Gv
� ���

(TXDWLRQ ��� VKRZV WKDW LI PDUJLQDO FRVW ULVHV VWHHSO\� SULFH ZLOO QRW IDOO ZKHQ
GHPDQG LQFUHDVHV� %XW WKHUH DUH WZR UHDVRQV ZK\ PDUJLQDO FRVW PLJKW EH IDLUO\
qDW� )LUVW� VWRUDJH PD\ DWWHQXDWH LQFUHDVHV LQ PDUJLQDO FRVW� )LUPV PD\ EH DEOH
WR SURGXFH DW D QHDUO\ FRQVWDQW UDWH DFURVV WKH VHDVRQV� EXLOGLQJ XS DQG UXQQLQJ
GRZQ LQYHQWRULHV� 6HFRQG� DV 6WLJOHU ������ GLVFXVVHV� WKHUH LV ?WKH SRVVLELOLW\ RI
EXLOGLQJ qH[LELOLW\ RI RSHUDWLRQ LQWR WKH SODQW� VR WKDW LW ZLOO EH SDVVDEO\ HrFLHQW
RYHU WKH UDQJH RI SUREDEOH RXWSXWV�� ,Q RWKHU ZRUGV� RZQHUV PD\ FKRRVH DQ DYHUDJH
FRVW FXUYH WKDW KDV D KLJKHU PLQLPXP LI LW LV qDWWHU� 2I FRXUVH� qDWWHU DYHUDJH FRVW
FXUYHV PDNH IRU qDWWHU PDUJLQDO FRVW FXUYHV�

�,I LQGLY LGXD O GH PD QG Z H UH QR W SH UIH F WO\ LQH OD VWLF � WKH H OD VWLF LW\ R I GH PD QG Z R XOG LQF UH D VH Z LWK WKH
EXGJ H W VKD UH � $ V OR QJ D V WKH EXGJ H W VKD UH GLG QR W VKULQN LQ WKH KLJ K�GH PD QG VH D VR Q� SULF H Z R XOG
VWLOO ID OO� ,Q WKH H [ D PSOH V EH OR Z � H [ SH QGLWXUH _ D QG KH QF H WKH EXGJ H W VKD UH _ GR H V QR W VKULQN LQ WKH
KLJ K�GH PD QG VH D VR Q�
�6H H 1 R Y VKH N �� � � � � R Q WKH H [ LVWH QF H R I 1 D VK H T XLOLEULD LQ GLoH UH QWLD WH G SUR GXF W PR GH OV�
� 1 R WH WKD W G H&4 Gv  �/ Q� H&44�
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,I� KRZHYHU� VWRUDJH DQG qH[LELOLW\ DUH H[SHQVLYH� PDUJLQDO FRVW FDQ ULVH HQRXJK
GXULQJ WKH KLJK�GHPDQG VHDVRQ WR RoVHW LQFUHDVHV LQ WKH HODVWLFLW\ RI GHPDQG� %HHU�
IRU H[DPSOH� LV EXON\ DQG VSRLOV ZLWKRXW UHIULJHUDWLRQ� DQG WKH SULFH RI EHHU LV DW LWV
KLJKHVW GXULQJ WKH VXPPHU PRQWKV� WKH KLJK�GHPDQG VHDVRQ� 7KLV SDWWHUQ RI SULFH
DQG TXDQWLW\ LV XQOLNH WKH SDWWHUQ IRU GLVWLOOHG VSLULWV �GLVFXVVHG DERYH� DQG PD\ EH
DWWULEXWDEOH WR WKH FRVW RI VWRULQJ EHHU�
%HFDXVH GHPDQG LV LQHODVWLF DW WKH LQGXVWU\ OHYHO� VFKHPHV WKDW UDLVH HYHU\ pUP
V

SULFH ZRXOG UDLVH SURpWV� )RU H[DPSOH� LI DOO pUPV FRXOG DJUHH WR PDLQWDLQ Ro�
VHDVRQ SULFHV GXULQJ WKH KLJK�GHPDQG VHDVRQ� SURpWV ZRXOG EH KLJKHU �LI HQWU\ ZHUH
UHVWULFWHG�� %XW FROOXVLYH DJUHHPHQWV DUH GLrFXOW WR HQIRUFH� :RXOG D ODZ WKDW
UHTXLUHG pUPV WR FKDUJH WKH VDPH SULFH LQ ERWK SHULRGV_DQ DQWL�KDSS\�KRXU ODZ_
LQFUHDVH SURpWV" 7KH DQVZHU LV QR� $V ORQJ DV FRQVXPHUV
 ZLOOLQJQHVV WR VXEVWLWXWH
GHSHQGV RQ WKH SULFH GLoHUHQWLDO DORQH DQG QRW RQ WKH OHYHO RI SULFHV� WKH HTXLOLEULXP
HODVWLFLW\ IDFLQJ WKH pUPV ZLOO EH LQGHSHQGHQW RI HTXLOLEULXP SULFH� KHQFH GHYLDWLRQV
IURP WKH WZR�SULFH VROXWLRQ UHGXFH SURpWV�

�� 7 Z R 0 RGHO V RI & RQVXP HU & RVW

7UDYHO &RVW� $ JUDSKLFDO H[SRVLWLRQ RI WKH PRGHO LQ WKLV H[DPSOH FDQ EH IRXQG LQ
WKH FKDSWHU RQ PRQRSROLVWLF FRPSHWLWLRQ LQ 0F&ORVNH\ �������
$ORQJ +RWHOOLQJ 5RDG� LGHQWLFDO pUPV DUH GLVFUHWHO\ ORFDWHG� Q SHU PLOH� &RQ�

VXPHUV DUH FRQWLQXRXVO\ GLVWULEXWHG� / SHU PLOH� DQG FDQ WUDYHO WR pUPV DW D FRVW
RI F SHU PLOH� )RU D FRQVXPHU ORFDWHG P PLOHV IURP D pUP FKDUJLQJ SULFH S� WKH
IXOO FRVW RI v XQLWV LV v S �PF� $ FRQVXPHU ZLOO SDWURQL]H WKH pUP ZKHUH WKH IXOO
FRVW LV ORZHVW DQG ZLOO WUDYHO WR D PRUH GLVWDQW pUP LI WKH VDYLQJ RQ SULFH� v dcS�
FRPSHQVDWHV IRU WKH H[WUD WUDYHO FRVW� cPd F� +HQFH� LI v LQFUHDVHV� WKH FRQVXPHU
ZLOO EH ZLOOLQJ WR WUDYHO IDUWKHU�
$ pUP FKDUJLQJ S ZKRVH FRPSHWLWRUV RQ HLWKHU VLGH FKDUJH Se JHWV WKH SDWURQDJH

RI DOO FRQVXPHUV XS WR EP PLOHV DZD\� ZKHUH EP VROYHV

v S� EPF  v Se �
v
�

Q
b EPw

F� ���

7KH pUP VHOOV 4  � F/ EP XQLWV� 7R pQG WKH GHPDQG FXUYH� XVH ��� WR HOLPLQDWH EP
IURP WKH SUHYLRXV H[SUHVVLRQ�

4  
v /
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v� /

F
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7KH VORSH RI WKH GHPDQG FXUYH ZLWK UHVSHFW WR SULFH LV 4S  bv� / F� 6LQFHH4  v / Q� H4 H4S  bF vQ� DQG G� H4 H4S� Gv  F �v� Q�� %\ HTXDWLRQ ���� LI

F

v� Q
!

G H&4

Gv
�

WKHQ SULFH IDOOV ZKHQ GHPDQG LQFUHDVHV�
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6HDUFK &RVW� 7KH PRGHO LQ WKLV H[DPSOH LV IURP :ROLQVN\ �������
7KH DUH / FRQVXPHUV ZKR GLoHU LQ WKH YDOXDWLRQV YL WKH\ SXW RQ Q GLoHUHQW

EUDQGV�� &RQVXPHUV
 ZLOOLQJQHVV WR FRPSDUH VXEVWLWXWHV LV OLPLWHG E\ WKH FRVW RI
VHDUFK_LW FRVWV F WR VDPSOH D EUDQG DQG OHDUQ LWV YDOXH DQG SULFH� 7KH YDOXDWLRQV
DUH UHDOL]DWLRQV RI LQGHSHQGHQW DQG LGHQWLFDOO\ GLVWULEXWHG UDQGRP YDULDEOHV ZLWK
D GLVWULEXWLRQ IXQFWLRQ *�Y� WKDW KDV pQLWH VXSSRUW >Y� zY@ DQG D GHQVLW\ IXQFWLRQ
*��Y��
$ FRQVXPHU ZKR H[SHFWV DOO pUPV WR FKDUJH SULFH Se VHWV D UHVHUYDWLRQ YDOXH� Ze�

DQG �DVVXPLQJ Ze ! Se� EX\V WKH pUVW EUDQG IRU ZKLFK Y ! Ze� 7KH UHVHUYDWLRQ
YDOXH LV WKH VROXWLRQ WR

F  v

= zY

Ze
�Y b Ze� G*�Y�� ���

ZKHUH v PHDVXUHV LQGLYLGXDO GHPDQG DV EHIRUH� 7KH H[SUHVVLRQ RQ WKH ULJKW�VLGH RI
��� LV WKH H[SHFWHG JDLQ IURP DQ DGGLWLRQDO VHDUFK RQFH WKH FRQVXPHU KDV VDPSOHG D
EUDQG YDOXHG DW Ze� 7KH VHDUFK UXOH LV VWDQGDUG� 6WRS VHDUFKLQJ ZKHQ WKH H[SHFWHG
JDLQ LV OHVV WKDQ WKH FRVW� 1RWLFH WKDW GZe Gv ! ��
$ pUP FDQ LPSURYH WKH FKDQFHV WKDW D FRQVXPHU EX\V LWV EUDQG E\ ORZHULQJ LWV

SULFH� S� :KHQ YLbS y ZebSe� D FRQVXPHU ZKR H[SHFWV DOO RWKHU pUPV WR FRQWLQXH
WR FKDUJH Se ZLOO VWRS VHDUFKLQJ EHFDXVH WKH QHW JDLQ IRU WKLV EUDQG� YL b S� PHHWV
RU H[FHHGV WKH PLQLPXP DFFHSWDEOH QHW JDLQ� Ze b Se� 6LQFH WKH VWRS�VHDUFKLQJ
FRQGLWLRQ FDQ EH ZULWWHQ Y y Ze b Se � S� WKH SUREDELOLW\ WKDW D FRQVXPHU EX\V D
SDUWLFXODU EUDQG LV �b*�Ze b Se � S�� D GHFUHDVLQJ IXQFWLRQ RI S�
7KH H[SHFWHG GHPDQG FXUYH IDFLQJ WKH UHSUHVHQWDWLYH EUDQG LV

4  v
t
�b*�Ze b Se � S�

u� / Q

�b*�Ze�

�
� ���

7KH WKLUG IDFWRU RQ WKH ULJKW�KDQG VLGH RI ��� LV WKH H[SHFWHG QXPEHU RI VHDUFKHV
SHU pUP� WKH SURGXFW RI WKH DYHUDJH QXPEHU RI FRQVXPHUV SHU pUP DQG WKH H[SHFWHG
QXPEHU RI VHDUFKHV SHU FRQVXPHU� 7DNLQJ WKH SDUWLDO GHULYDWLYH RI ��� ZLWK UHVSHFW
WR S \LHOGV

4S  bv*��Ze b Se � S�

�
/ Q

�b*�Ze�

�
�

7KXV H4 H4S  bb
�b*�Ze�

c
 J�Ze�� DQG

G� H4 H4S�

Gv
 

GZe

Gv

v
� �

*���Ze� ��b*�Ze��
*��Ze��

w
�

6LQFH GZe Gv ! �� G� H4 H4S� Gv ! � RQO\ LI

*���Ze�
b
�b*�Ze�

c
�*��Ze�� ! �� ���

� 7 KH GH PD QG F XUY H LQ WKLV PR GH O� H T XD WLR Q �� �� KR OGV R QO\ LQ WKH OLPLW D V / D QG Q J R WR LQpQLW\
Z LWK / Q p[ H G�



� 0$ 5. ),6 + ( 5

$OWKRXJK ��� GRHV QRW KROG LQ JHQHUDO� LW LV VDWLVpHG IRU D ZLGH YDULHW\ RI GLVWULEX�
WLRQV��

&RQGLWLRQ ��� GRHV KROG IRU WKH XQLIRUP GLVWULEXWLRQ IRU ZKLFK*�Y�  �YbY� �zYb
Y�� *��Y�  � �zY b Y�� DQG *���Y�  �� 0RUHRYHU� HTXDWLRQ ��� FDQ EH VROYHG IRU Ze
ZKHQ * LV WKH XQLIRUP GLVWULEXWLRQ�

Ze  zY b
U
� F �zY b Y�

v
�

,Q WKLV FDVH H4 H4S  bS
� F �zY b Y� v� DQG G� H4 H4S� Gv  

S
F �zY b Y� �� v��� )URP

HTXDWLRQ ���� LI U
F �zY b Y�

� v�
!

G H&4

Gv
�

WKHQ SULFH IDOOV ZKHQ GHPDQG LQFUHDVHV�

5HI HU HQF HV

>�@ 'LVWLOOHG 6SLULWV &RXQFLO RI WKH 8QLWHG 6WDWHV �',6&86�� 'LVWLOOHG 6SLULWV ,QGXV�
WU\ 6WDWLVWLFDO 5HSRUW� *^��^� WKURXJK *^��^��� �-DQXDU\ ����^'HFHPEHU
������

>�@ 0F&ORVNH\� 'RQDOG 1� 7KH $SSOLHG 7KHRU\ RI 3ULFH� �QG HG� 0DFPLOODQ� 1HZ
<RUN� �����

>�@ 1RYVKHN� :LOOLDP� ?(TXLOLEULXP LQ 6LPSOH 6SDWLDO �RU 'LoHUHQWLDWHG 3URGXFW�
0RGHOV�� -RXUQDO RI (FRQRPLF 7KHRU\ �� ������� ���^����

>�@ 6WLJOHU� *HRUJH -� ?3URGXFWLRQ DQG 'LVWULEXWLRQ LQ WKH 6KRUW 5XQ�� -RXUQDO RI
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