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ABSTRACT

Capital Mobility, the Real Exchange Rate, and the Rate of
Return to Capital in the Presence of Non-Traded Goods*

This Paper constructs a general equilibrium trade model of a small open
economy producing an exported good, an imported good and a non-traded
good by using two or more factors of production, one of which, namely capital,
is imperfectly internationally mobile. Within this framework, it is shown that an
exogenous capital inflow may lead to a depreciation of the real exchange rate,
and to an increase in both the nominal and the real rate of return to capital.
For these paradoxical results to occur it is necessary that the non-traded good
is capital intensive.
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NON-TECHNICAL SUMMARY

International capital mobility has become one of the most characteristic
features of world economy, especially over the last couple of decades. The
bulk of the corresponding voluminous economic literature that has emerged
examining the effects that such an international capital mobility has on key
economic variables in both capital-exporting and capital-importing countries,
has primarily focused its attention on welfare. (In the presence of non-traded
goods, in particular, see, for instance, Hazari, 1982; Srinivasan, 1983;
Tanigaki, 1988; and Hatzipanayotou and Michael, 1992). The implications of
international capital mobility for the real exchange rate and the rate of return to
capital, on the other hand, have not been given the attention they deserve
both at an analytical and at a policy level. In fact, most of the trade theoretic
studies on the real exchange rate have emphasised the effects either of
commercial policy and/or changes in the terms of trade (see, for instance,
Corden, 1971; Dornbusch, 1980; Diaz-Alejandro, 1983; Edwards and van
Wijnbergen, 1987; Neary, 1988; and Connolly and Deveraux, 1992), or of
government expenditure (see, among others, Mundell, 1963; Giovannini,
1988; Edwards, 1989; Frenkel, and Razin, 1992; and Hatzipanayotou and
Michael, 1997).

The aim of this Paper is to investigate and shed some light on these relations,
namely the effects of an exogenous capital inflow (or outflow) on the real
exchange rate and the rate of return to capital for a capital-importing (or,
capital-exporting) country. For this purpose, I construct a general equilibrium
trade model of a small open economy producing one exported, one imported
and one non-traded good, by using two or more domestic factors, one of
which, capital, is internationally mobile. Commodity trade is free, but there is a
tax on capital.

Within this framework, it is shown that the effects of an exogenous capital
inflow may lead to a depreciation, rather than an appreciation, of the real
exchange rate, as well as to an increase, rather than a decrease, in both the
nominal and the real rate of return to capital. In addition, the possibility of a
depreciation of the real exchange rate, or the possibility of an increase in the
real rate of return to capital, are both shown to be independent of the
existence of a capital tax. The existence of such a tax is, however, necessary
for an increase in the nominal rate of return to capital to occur.

These paradoxical results depend crucially on the non-traded good being
capital intensive, and work through a substitution effect in production and an
income effect in consumption that oppose each other. Examine, for instance,
the effects of an exogenous capital inflow on the real exchange rate. Observe,
first, that changes in the real exchange rate are of the same sign as the
corresponding changes in the price of the non-traded good. Notice, then, that
a capital inflow affects the relative price of the non-traded good in two ways.



First, there is a direct substitution effect in production, the sign of which
depends on whether the non-traded good is capital or non-capital intensive. In
the former case, the substitution effect is positive; a capital inflow increases
the production of the non-traded good decreasing, thus, its relative price. In
the latter case the opposite holds and the non-traded good price increases.
Second, there is an indirect income effect in consumption that is always
positive; a capital influx increases capital tax revenue and decreases net
payments to foreign capital invested at home because of the induced
decrease in the marginal revenue product of capital. As a result, the increased
consumption has a positive effect on the relative price of the non-traded good.

So, if the non-traded good is non-capital intensive then an influx of capital
leads to an increase in its relative price and to an appreciation of the real
exchange rate, as the supply effect reinforces the (positive) income effect. But
if the non-traded good is capital intensive, then the real exchange rate may in
fact depreciate if the indirect income effect in consumption of the capital inflow
is smaller than the direct substitution effect in production.

A similarly paradoxical result may arise in examining the effects of an
exogenous capital inflow on the nominal rate of return to capital. That is, in the
absence of capital taxes a capital inflow always reduces the nominal rate of
return to capital regardless of the factor intensity of the non-traded good. But,
in the presence of capital taxes, there is also an income effect of a capital
inflow that works through the change in capital tax revenue induced by the
change in the relative price of the non-traded good. This income effect may
exert a positive or a negative effect on the nominal rate of return to capital
depending on the factor intensity of the non-traded good. In particular, a
capital inflow raises capital tax revenue, increases consumption and
consequently has a positive effect on the relative price of the non-traded good.
As a result, the value of the marginal product of capital increases or
decreases depending on whether the non-traded good is respectively capital
or non-capital intensive. It is, therefore, concluded that this income effect, as
in Neary’s (1989) model of international migration, exerts a positive (or
negative) effect on the nominal rate of return to capital only if the non-traded
good is capital (or non-capital) intensive in this factor.

To sum up, an exogenous capital inflow may increase the nominal rate of
return to capital if the non-traded good is capital intensive and if there is a
capital tax imposed by the capital-importing country.

Finally, in the case of the non-traded good being capital intensive a capital
inflow may cause an increase in the real rate of return to capital. Such a
possibility cannot be excluded if either the nominal rate of return to capital is
elastic with respect to changes in the stock of capital and the income effect in
consumption dominates the substitution effect in production, or the other way
around.



The analysis above can easily be extended to cover the opposite case, i.e.
that of a net capital-exporting country. Again, the effects of an exogenous
capital outflow on the real exchange rate and the rate of return to capital in the
capital-exporting country work though a substitution effect in production and
an income effect in consumption, and hinge critically on the capital intensity of
the non-traded good. If the non-traded good is capital intensive, then an
exogenous capital outflow will give rise to the paradoxical result of an
appreciation of the real exchange rate. This is because, in this case, both the
substitution and income effects are positive. Similarly, an exogenous capital
outflow may decrease the domestic nominal rate of return to capital if the
income effect thus generated overtakes the positive general equilibrium effect
of a capital outflow on the marginal revenue product of capital. A necessary
condition for this to happen is that the non-traded good is non-capital
intensive. Finally, a capital outflow may decrease the domestic real rate of
return to capital if the non-traded good is non-capital intensive and the
substitution effect dominates the income effect.

To conclude, at a theoretic level one cannot rule out the possibility that for a
capital-importing (or capital-exporting) country an exogenous capital inflow (or
outflow) will bring about the paradoxical results of a real exchange rate
depreciation (or appreciation), and/or an increase (or decrease) in the nominal
and real rate of return to capital. This can only be done by empirical analysis.
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���7KH�0RGHO

&RQVLGHU� D� VPDOO� RSHQ� HFRQRP\� SURGXFLQJ� WKUHH� JRRGV�� DQ� H[SRUWHG� JRRG�� DQLPSRUWHG� JRRG�� DQG� D� QRQ�WUDGHG� JRRG�� XVLQJ� WZR� RU� PRUH� LQWHUVHFWRUDOO\� PRELOHIDFWRUV��� ,Q� DGGLWLRQ�� RQH� RI� WKHVH� IDFWRUV�� QDPHO\� FDSLWDO�� LV� LQWHUQDWLRQDOO\�PRELOH�(QGRZPHQWV�RI�DOO�RWKHU�SURGXFWLRQ�IDFWRUV�DUH�IL[HG��&RPPRGLW\�WUDGH�LV�IUHH��7KXV�WKH� GRPHVWLF� SULFHV� RI� WKH� WUDGHG� JRRGV�� JLYHQ� E\� WKH� YHFWRU� S �� HTXDO� WKHLU� ZRUOGSULFHV�� 7KH� SULFH� RI� WKH� QRQ�WUDGHG� JRRG� T LV� GHWHUPLQHG� HQGRJHQRXVO\� E\� WKHFOHDULQJ� FRQGLWLRQ� RI� WKH� GRPHVWLF� QRQ�WUDGHG� JRRG�PDUNHW��$OO� JRRGV� DUH� DVVXPHGQRUPDO�� 7KH� FRXQWU\� LV� VPDOO� LQ� ZRUOG� PDUNHWV�� FRPPRGLW\� WUDGH� RU� LQWHUQDWLRQDOFDSLWDO�PRYHPHQWV�GR�QRW�DIIHFW� WKH�ZRUOG�SULFHV�RI� WKH� WUDGHG�JRRGV�DV�ZHOO� DV� WKHZRUOG�UDWH�RI�UHWXUQ�WR�FDSLWDO�7KURXJKRXW� WKH� SDSHU� ,� DVVXPH� IRU� FRQFUHWHQHVV� WKDW� WKH� KRPH� FRXQWU\� LV� D� QHWLPSRUWHU� RI� FDSLWDO�� 7KH� DQDO\VLV� IRU� WKH� RSSRVLWH� FDVH� �L�H��� QHW� FDSLWDO� H[SRUWHU�� LVDQDORJRXV�DQG� ,�ZLOO� GLVFXVV� LW� EULHIO\� LQ� WKH� ILQDO� VHFWLRQ�RI� WKH�SDSHU��%HLQJ� D�QHWFDSLWDO�LPSRUWHU��WKH�FRXQWU\
V�VXSSO\�RI�WKH�LQWHUQDWLRQDOO\�PRELOH�FDSLWDO�LV�JLYHQ�E\

... � ��ZKHUH� . WKH� IL[HG�HQGRZPHQW�RI�FDSLWDO� DQG� �!
. GHQRWHV� WKH�QHWVWRFN�RI�IRUHLJQ�FDSLWDO�LQYHVWHG�DW�KRPH��&OHDUO\�� �G.G. 
 7KH� JURVV� GRPHVWLF� SURGXFW� �*'3�� IXQFWLRQ�� � �.�T�S5 �� GHQRWHV� WKH� FRXQWU\¶VPD[LPXP�UHYHQXH�IURP�SURGXFWLRQ�RI�DOO�WKUHH�JRRGV��JLYHQ�WKH�SULFHV� S DQG� T ��WKH

� 7KLV�DVVXPSWLRQ�LV�IDFLOLWDWLQJ��LQ�WKH�VHQVH�WKDW�LW�VKDUSHQV�RXU�UHVXOWV��7KH�DQDO\VLV�ZRXOG�JR�WKURXJKLI�ZH�DVVXPHG�PDQ\�WUDGHG�DQG�QRQ�WUDGHG�JRRGV�
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U.��H�L U �� LV� GLVWULEXWHG� WKURXJK� OXPS�VXP� WUDQVIHUV� WR� GRPHVWLFKRXVHKROGV�� ZKHUHDV� WKH� QHW� HDUQLQJV� RI� IRUHLJQ� FDSLWDO� LQYHVWHG� DW� KRPH� � � 
U.��H�L U�� �� DUH� UHPLWWHG� WR� WKH� VRXUFH� FRXQWU\� DQG� DUH� FRQVLGHUHG� SDUW� RI� WKDWFRXQWU\¶V�LQFRPH�

�7KURXJKRXW�WKH�SDSHU��WKH�IDFWRUV�LQ�IL[HG�VXSSO\�DUH�RPLWWHG�VLQFH�WKH\�GR�QRW�DIIHFW�WKH�DQDO\VLV�DQGWKH�UHVXOWV�
�&RQVWDQW�UHWXUQV�WR�VFDOH�LQ�SURGXFWLRQ�DQG�DUELWUDULO\�JLYHQ�FRPPRGLW\�SULFHV�LPSO\�WKDW��LQ�RUGHU�WRDYRLG�LQGHWHUPLQDF\�LQ�SURGXFWLRQ��ZH�QHHG�WKH�QXPEHU�RI�IDFWRUV�LQ�IL[HG�VXSSO\�WR�H[FHHG�WKH�QXPEHURI�JRRGV��VHH��IRU�LQVWDQFH��&KDQJ��������
�6WULFW�FRQFDYLW\�RI� WKH�*'3�IXQFWLRQ�ZLWK� UHVSHFW� WR� WKH� LQWHUQDWLRQDOO\�PRELOH�FDSLWDO� LV� UHTXLUHG� WRDYRLG�FRPSOHWH�VSHFLDOL]DWLRQ�LQ�SURGXFWLRQ�DQG�WUDGH�
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(TXLOLEULXP�LQ�WKH�GRPHVWLF�FDSLWDO�PDUNHW�LPSOLHV�WKDW�WKH�QRPLQDO�UDWH�RI�UHWXUQWR�FDSLWDO�HTXDOV�WKH�YDOXH�RI�LWV�PDUJLQDO�SURGXFW�DW�HYHU\�GRPHVWLF�XVH��7KDW�LV�
� �.�T�S5U . ���

'LIIHUHQWLDWLQJ� HTXDWLRQ� ����� KROGLQJ� ZRUOG� SULFHV� FRQVWDQW� � � GS��H�L ��� VKRZVWKDW�WKH�QRPLQDO�UDWH�RI�UHWXUQ�WR�FDSLWDO�UHVSRQGV�WR�FKDQJHV�LQ�WKH�SULFH�RI�WKH�QRQ�WUDGHG�JRRG�DQG�WR�WKH�H[RJHQRXV�FDSLWDO�IORZV��7KDW�LV�

...T G.5GT5GU � ���

,Q� HTXLOLEULXP�� WKH� LQFRPH�H[SHQGLWXUH� LGHQWLW\� UHTXLUHV� WKDW� H[SHQGLWXUH� HTXDOVUHYHQXH�IURP�SURGXFWLRQ�PLQXV�QHW�SD\PHQWV�WR�IRUHLJQ�FDSLWDO�LQYHVWHG�DW�KRPH��7KDWLV�
� � � � � � 
U..�T�S5X�T�S( U�� � ���

)LQDOO\��HTXLOLEULXP�LQ�WKH�QRQ�WUDGHG�JRRG�PDUNHW�UHTXLUHV�WKDW�LWV�H[FHVV�GHPDQGHTXDOV�WR�]HUR��L�H��
� � � � � � � �{ .�T�S5X�T�S(X�.�T�S= TTT ���

ZKHUH� T= GHQRWHV�WKH�H[FHVV�GHPDQG�RI�WKH�QRQ�WUDGHG�JRRG��&OHDUO\��WKH� T= IXQFWLRQLV�VWULFWO\�FRQFDYH�LQ�WKH�QRQ�WUDGHG�JRRG�SULFH�� ��TT=��H�L �'LIIHUHQWLDWLQJ�HTXDWLRQ�����ZH�JHW
� �� 
T.TTTXT G.5GT=GX=G= ��ï�

ZKHUH�ZH�KDYH�PDGH�XVH�RI�WKH�IDFW�WKDW� T.T. 5= � ��)LQDOO\�GLIIHUHQWLDWLQJ�HTXDWLRQ�����DQG�XVLQJ�HTXDWLRQV�����DQG���ï���ZH�GHULYH�WKH�FKDQJHV�LQ�WKH�FRXQWU\¶V�OHYHO�RI
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XWLOLW\� FDXVHG� E\� FKDQJHV� LQ� WKH� QRPLQDO� UDWH� RI� UHWXUQ� WR� FDSLWDO�� LQ� WKH� FDSLWDO� WD[UDWH��DQG�LQ�WKH�H[RJHQRXV�FDSLWDO�IORZV
� � 


 G.UGU.GU.GX UUU ���� � ���

ZKHUH� E\� FKRLFH� RI� XQLWV� � X( �� $V� RQH� ZRXOG� H[SHFW�� DQ� LQFUHDVH� LQ� U DIIHFWVGRPHVWLF� ZHOIDUH� QHJDWLYHO\�� VLQFH� LW� LQFUHDVHV� WKH� QHW� HDUQLQJV� RI� IRUHLJQ� FDSLWDOLQYHVWHG�DW�KRPH��6LPLODUO\��DQ�LQFUHDVH�LQ�WKH�FDSLWDO�WD[�UDWH�DV�ZHOO�DV�LQ�WKH�LQIORZRI�FDSLWDO�KDV�D�SRVLWLYH�HIIHFW�RQ�ZHOIDUH�GXH�WR�WKH�LQFUHDVH�LQ�WKH�FDSLWDO�WD[�UHYHQXHWKXV�JHQHUDWHG�7KH�V\VWHP�RI�HTXDWLRQV��������ï��DQG�����SURYLGHV�WKH�JHQHUDO�HTXLOLEULXP�HIIHFWVRI� FKDQJHV� LQ� WKH� H[RJHQRXV� FDSLWDO� IORZV� DQG� WKH� FDSLWDO� WD[� UDWH�� RQ� WKH� OHYHO� RIXWLOLW\��WKH�QRQ�WUDGHG�JRRG�SULFH��DQG�WKH�QRPLQDO�UDWH�RI�UHWXUQ�WR�FDSLWDO��7KDW�LV�
G!U.G.55
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ZKHUH� � �TXTX (=  GHQRWHV� FKDQJHV� LQ� WKH� FRPSHQVDWHG� GHPDQG� IRU� WKH� QRQ�WUDGHGJRRG�GXH�WR�FKDQJHV�LQ�LQFRPH��LW�LV�FOHDUO\�SRVLWLYH�VLQFH�JRRGV�DUH�DVVXPHG�QRUPDOLQ� FRQVXPSWLRQ��:DOUDVLDQ� VWDELOLW\� LQ� WKH� QRQ�WUDGHG� JRRG�PDUNHW� LPSOLHV� WKDW� WKHGHWHUPLQDQW�RI� WKH� OHIW�KDQG�VLGH� FRHIILFLHQW�PDWUL[� � �> @TXTT.T
TT ==5.= ��� ��� UûPXVW�EH�QHJDWLYH��
���&DSLWDO�)ORZV�DQG�WKH�5HDO�([FKDQJH�5DWH

)ROORZLQJ�1HDU\���������,�GHILQH�WKH�UHDO�H[FKDQJH�UDWH�S DV�D�IL[HG�ZHLJKW�LQGH[QXPEHU�RI�WKH�UHODWLYH�SULFHV�RI�WKH�QRQ�WUDGHG�JRRG�GLYLGHG�E\�D�SULFH�LQGH[�IRU�WKH
� 7R�VHH�WKDW��LQ�WKH�V\VWHP�RI�HTXDWLRQV��������ï��DQG�����WUHDW�X � T= DQG� U DV�WKH�HQGRJHQRXV�YDULDEOHV�DQG� T � 
. ��DQG� U DV�WKH�H[RJHQRXV�RQHV��,W�LV�WKHQ�HDV\�WR�VHH�WKDW�LQ�RUGHU�WR�KDYH� ��GT�G= T ��ZHQHHG� �û � �
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WUDGHG�JRRGV�� 7S ���7KDW� LV�� 7S�[T{S ��ZKHUH� [ UHSUHVHQWV� WKH�EDVH�SHULRG� H[FHVVGHPDQG�IRU� WKH�QRQ�WUDGHG�JRRG��'LIIHUHQWLDWLQJ�WKH�DERYH�HTXDWLRQ��DQG�QRWLQJ� WKDW
7S LV�FRQVWDQW��JLYHV�WKH�FKDQJHV�LQ�WKH�UHDO�H[FKDQJH�UDWH�DV�IROORZV

7S�[GTG  S ���
(TXDWLRQ� ���� LQGLFDWHV� WKDW� WKH� HIIHFW� RI� D� �QHW�� LQIOX[� RI� FDSLWDO� RQ� WKH� UHDOH[FKDQJH�UDWH�ZLOO�EH�RI�WKH�VDPH�VLJQ�ZLWK�WKDW�RQ�WKH�SULFH�RI�WKH�QRQ�WUDGHG�JRRG��,IWKH� ODWWHU� HIIHFW� LV� SRVLWLYH� �UHVSHFWLYHO\�� QHJDWLYH��� WKHQ� LW� ZRXOG� LPSO\� D� UHDOH[FKDQJH� UDWH� DSSUHFLDWLRQ� �UHVSHFWLYHO\�� GHSUHFLDWLRQ���7KH� V\VWHP�RI� HTXDWLRQV� ���JLYHV�WKH�HIIHFW�RI�D�FDSLWDO�LQIORZ�RQ�WKH�QRQ�WUDGHG�JRRG�SULFH�DV�IROORZV

� � � �> @ TX..
T.
 =5.U5G.�GT UU ��� ' � ���
1RWLFH� WKDW� D� FDSLWDO� LQIORZ�DIIHFWV� WKH� UHODWLYH�SULFH�RI� WKH�QRQ�WUDGHG� JRRG� LQ� WZRZD\V��)LUVW��WKHUH�LV�D�GLUHFW�VXEVWLWXWLRQ�HIIHFW�LQ�SURGXFWLRQ�UHSUHVHQWHG�E\� T.5 ��7KHVLJQ�RI�WKLV�HIIHFW�GHSHQGV�RQ�ZKHWKHU� WKH�QRQ�WUDGHG�JRRG�LV�UHVSHFWLYHO\�FDSLWDO�RUQRQ�FDSLWDO� LQWHQVLYH��� ÿQ� WKH� IRUPHU� FDVH�� WKH� VXEVWLWXWLRQ� HIIHFW� LQ� SURGXFWLRQ� LVSRVLWLYH�� L�H��� �!T.5 �� D� FDSLWDO� LQIORZ� LQFUHDVHV� WKH� SURGXFWLRQ� RI� WKH� QRQ�WUDGHGJRRG� DQG�� WKXV�� KDV� D� QHJDWLYH� HIIHFW� RQ� LWV� UHODWLYH� SULFH�� ,Q� WKH� ODWWHU� FDVH� WKHRSSRVLWH�KROGV�DQG�WKH�QRQ�WUDGHG�JRRG�SULFH�LQFUHDVHV�

� $V�1HDU\��������QRWHV�� WKHVH�SULFH� LQGLFHV�FDQ�EH�ZHOO� MXVWLILHG� LI� WKH� WUDGH�H[SHQGLWXUH� IXQFWLRQ� LVKRPRWKHWLFDOO\�VHSDUDEOH�LQ�WKH�SULFHV�RI�WUDGHG�DQG�QRQ�WUDGHG�JRRGV��&RQQRO\�DQG�'HYHQDX[�������H[DPLQH� WKH� HIIHFWV� RI� FRPPHUFLDO� SROLF\� �L�H��� KLJKHU� WDULIIV�� RQ� WKH� UHDO� H[FKDQJH� UDWH� E\� XVLQJDOWHUQDWLYH�GHILQLWLRQV�RI�WKH�ODWWHU�� )ROORZLQJ� 'L[LW� DQG� 1RUPDQ� �������� WKH� FURVV� GHULYDWLYH� RI� WKH� *'3� IXQFWLRQ�� T.5 �� PD\� EHLQWHUSUHWHG�DV�D� JHQHUDO� HTXLOLEULXP�PHDVXUH� RI� IDFWRU� LQWHQVLW\�� T.5 LV� SRVLWLYH� LI� WKH� RXWSXW� RI� WKHQRQ�WUDGHG�JRRG�LQFUHDVHV�ZLWK�DQ� LQFUHDVH� LQ� WKH� VXSSO\�RI�FDSLWDO�� LQ� WKLV�FDVH� ,�FDOO� WKH�QRQ�WUDGHGJRRG�FDSLWDO�LQWHQVLYH��ZKLOH�LQ�WKH�RSSRVLWH�FDVH� �5��H�L� T. �� ,�FDOO�LW�QRQ�FDSLWDO�LQWHQVLYH��1RWLFHWKDW�ZLWK�PDQ\�PDQ\�JRRGV�DQG�IDFWRUV� LM5 ZRXOG�EH�D PDWUL[��ZKHUH� L GHQRWHV�RXWSXW�SULFHV�DQG MGHQRWHV�HQGRZPHQWV�RU��PRUH�JHQHUDOO\�� LQSXW�VXSSOLHV��2EVHUYH� WKDW�DOO�HOHPHQWV�RI�DQ\� URZ�FDQ�EHSRVLWLYH��PHDQLQJ�WKDW�LI�DQ\�VHFWRU�XVHV�D�SDUWLFXODU�IDFWRU�LQWHQVLYHO\�LQ�WKH�ZD\�GHILQHG�LQ�WKH�WH[W��LWGRHV�QRW�QHFHVVDULO\�IROORZ�WKDW�LW�ZRXOG�XVH�DQ\�RWKHU�IDFWRU�XQLQWHQVLYHO\��$Q�H[DPSOH�RI�WKLV�LV�WKHVSHFLILF�IDFWRUV�PRGHO�
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6HFRQG��WKHUH�LV�DQ�LQGLUHFW�LQFRPH�HIIHFW�LQ�FRQVXPSWLRQ�UHSUHVHQWHG�E\�WKH�WHUPLQ�VTXDUH�EUDFNHWV�� � �> @ TX..
 =5.U��H�L UU �� � ��7KLV�HIIHFW�LV�DOZD\V�SRVLWLYH��1RWLFHWKDW�� ILUVW�� D� FDSLWDO� LQIOX[� LQFUHDVHV� FDSLWDO� WD[� UHYHQXH�� � ��!TX=U��H�L U �� 6HFRQG�� LW
GHFUHDVHV�QHW�SD\PHQWV�WR�IRUHLJQ�FDSLWDO�LQYHVWHG�DW�KRPH�� � � �� �� TX..
 =5.U ��GXHWR�WKH�LQGXFHG�GHFUHDVH�LQ�WKH�YDOXH�RI�WKH�PDUJLQDO�SURGXFW�RI�FDSLWDO�� ��..5��H�L ��$V� D� UHVXOW�� D� FDSLWDO� LQIORZ�KDV� D� SRVLWLYH� HIIHFW� RQ� FRQVXPSWLRQ� DQG�� WKXV�� RQ� WKHUHODWLYH�SULFH�RI�WKH�QRQ�WUDGHG�JRRG�6R��LI�WKH�QRQ�WUDGHG�JRRG�LV�QRQ�FDSLWDO�LQWHQVLYH�WKHQ�DQ�LQIOX[�RI�FDSLWDO�OHDGV�WRDQ�LQFUHDVH�LQ�LWV�UHODWLYH�SULFH�DQG�WR�DQ�DSSUHFLDWLRQ�RI�WKH�UHDO�H[FKDQJH�UDWH��DV�WKHVXSSO\� HIIHFW� UHLQIRUFHV� WKH� �SRVLWLYH�� LQFRPH� HIIHFW�� %XW� LI� WKH� QRQ�WUDGHG� JRRG� LVFDSLWDO� LQWHQVLYH�� WKHQ� WKH� UHDO� H[FKDQJH� UDWH� PD\� LQ� IDFW� GHSUHFLDWH� LI� WKH� LQGLUHFWLQFRPH� HIIHFW� LQ� FRQVXPSWLRQ� RI� WKH� FDSLWDO� LQIORZ� LV� VPDOOHU� WKDQ� WKH� GLUHFWVXEVWLWXWLRQ�HIIHFW�LQ�SURGXFWLRQ��L�H� LI� � �> @ T.TX..
 5=5.U ��� UU � ��:H�VXPPDULVHE\�VWDWLQJ
3URSRVLWLRQ� �� $VVXPH� WKDW� �L�� WKH� QRQ�WUDGHG� JRRG� PDUNHW� LV� :DOUDV� VWDEOH�� �LL�FDSLWDO�LV�LQWHUQDWLRQDOO\�PRELOH�DQG��LLL��FRPPRGLW\�WUDGH�LV�IUHH��7KHQ��DQ�H[RJHQRXVFDSLWDO�LQIORZ�ZLOO�DOZD\V�FDXVH�D�UHDO�H[FKDQJH�UDWH�DSSUHFLDWLRQ�LI� WKH�QRQ�WUDGHGJRRG� LV� QRQ�FDSLWDO� LQWHQVLYH�� ,I�� KRZHYHU�� WKH� QRQ�WUDGHG� JRRG� LV� FDSLWDO� LQWHQVLYH�WKHQ� DQ� H[RJHQRXV� FDSLWDO� LQIORZ� ZLOO� FDXVH� D� UHDO� H[FKDQJH� UDWH� DSSUHFLDWLRQ�UHVSHFWLYHO\�� GHSUHFLDWLRQ�� RQO\� LI� WKH� LQFRPH� HIIHFW� LQ� FRQVXPSWLRQ� GRPLQDWHV�UHVSHFWLYHO\��LV�VPDOOHU�WKDQ��WKH�VXEVWLWXWLRQ�HIIHFW�LQ�SURGXFWLRQ�

2EVHUYH� WKDW�HYHQ� LQ� WKH�VSHFLDO�FDVH�ZKHUH�HLWKHU� � U RU� � . �RU�ERWK�� WKHHIIHFWV�RI�DQ�H[RJHQRXV�FDSLWDO�LQIORZ�RQ�WKH�SULFH�RI�WKH�QRQ�WUDGHG�JRRG�DQG��KHQFH�RQ� WKH� UHDO� H[FKDQJH� UDWH�� FRQWLQXH� WR�EH�DPELJXRXV�DQG� WR�GHSHQG�FUXFLDOO\�RQ� WKHFDSLWDO� LQWHQVLW\� RI� WKH� QRQ�WUDGHG� JRRG�� &RPSDULQJ� WKH� SUHVHQW� UHVXOWV� WR� H[LVWLQJRQHV� UHJDUGLQJ� WKH� HIIHFWV� RI� FRPPHUFLDO� SROLF\� �H�J��� KLJKHU� WDULIIV�� RQ� WKH� UHDOH[FKDQJH�UDWH��RQH�QRWHV�WKDW�LQ�FHUWDLQ�ZD\V�WKH\�UHVHPEOH�EXW�LQ�FHUWDLQ�RWKHUV�WKH\GLIIHU�IURP�WKHP�)RU�H[DPSOH��(GZDUGV�DQG�YDQ�:LMQEHUJHQ��������XVH�D�WKUHH�JRRG��RQH�H[SRUWHG�RQH� LPSRUWHG�� DQG� RQH� QRQ�WUDGHG�� WZR�IDFWRU� �FDSLWDO� DQG� ODERXU�� PRGHO�� ZKHUH



�

FDSLWDO� LV� D� VSHFLILF� IDFWRU�� WR� LQYHVWLJDWH� WKH� HIIHFWV� RI� D� WDULII� FKDQJH� RQ� WKH� UHDOH[FKDQJH�UDWH��7KH\�GHPRQVWUDWH�WKDW�D�KLJKHU�WDULII�JLYHV�ULVH�WR�WZR�RSSRVLQJ�HIIHFWV�D� VXEVWLWXWLRQ�HIIHFW�DQG�DQ� LQFRPH�HIIHFW��7KH� VXEVWLWXWLRQ� HIIHFW�� E\�ERWK� UHGXFLQJSURGXFWLRQ�DQG�LQFUHDVLQJ�FRQVXPSWLRQ�RI� WKH�QRQ�WUDGHG�JRRG��KDV�D�SRVLWLYH�HIIHFWRQ� LWV� UHODWLYH� SULFH� DQG�� KHQFH�� RQ� WKH� UHDO� H[FKDQJH� UDWH�� 7KH� LQFRPH� HIIHFW�DVVXPLQJ� D� QRQ�]HUR� LQLWLDO� WDULII�� UHGXFHV� H[SHQGLWXUH� DQG�ZHOIDUH� DQG� KDV�� WKXV�� DQHJDWLYH�HIIHFW�RQ�WKH�UHODWLYH�SULFH�RI�WKH�QRQ�WUDGHG�JRRG�DQG�RQ�WKH�UHDO�H[FKDQJHUDWH�� 2YHUDOO�� WKH� UHODWLYH� SULFH� RI� WKH� QRQ�WUDGHG� JRRG� LQFUHDVHV� �UHVSHFWLYHO\�GHFUHDVHV��� DQG� WKH� UHDO� H[FKDQJH� UDWH� DSSUHFLDWHV� �UHVSHFWLYHO\�� GHSUHFLDWHV�� LI� WKHVXEVWLWXWLRQ�HIIHFW�GRPLQDWHV��UHVSHFWLYHO\��LV�OHVV�WKDQ��WKH�LQFRPH�HIIHFW�,Q�WKH�SUHVHQW�PRGHO�� WKHUH� LV�DOVR�D�VXEVWLWXWLRQ�HIIHFW�DQG�DQ� LQFRPH�HIIHFW�RI�DFDSLWDO� LQIORZ� RQ� WKH� UHDO� H[FKDQJH� UDWH�� %XW�� FRQWUDU\� WR� (GZDUGV� DQG� YDQ:LMQEHUJHQ� �������� WKH� VXEVWLWXWLRQ� HIIHFW� ZRUNV� WKURXJK� SURGXFWLRQ� RQO\�� DQG� WKHLQFRPH� HIIHFW� WKURXJK� FRQVXPSWLRQ�� )XUWKHUPRUH�� LQ� RXU�PRGHO�ZH� FDQ� UHODWH� WKHVHWZR�HIIHFWV� WR� WKH�FDSLWDO� LQWHQVLW\�RI� WKH�QRQ�WUDGHG�JRRG�� ,I� WKH�QRQ�WUDGHG�JRRG� LVQRQ�FDSLWDO�LQWHQVLYH�WKHQ�ERWK�WKHVH�HIIHFWV�ZRUN�LQ�WKH�VDPH�GLUHFWLRQ��LQFUHDVLQJ�LWVUHODWLYH�SULFH��DQG�OHDGLQJ�WR�D�UHDO�H[FKDQJH�UDWH�DSSUHFLDWLRQ��,I��KRZHYHU��WKH�QRQ�WUDGHG�JRRG�LV�FDSLWDO�LQWHQVLYH��WKHQ�WKHVH�WZR�HIIHFWV�ZRUN�LQ�RSSRVLWH�GLUHFWLRQV��VRWKDW� LWV� SULFH� LQFUHDVHV�� DQG� WKH� UHDO� H[FKDQJH� UDWH� DSSUHFLDWHV�� RQO\� LI� WKH� LQGXFHGLQFRPH� HIIHFW� LQ� FRQVXPSWLRQ� GRPLQDWHV� WKH� VXEVWLWXWLRQ� HIIHFW� LQ� SURGXFWLRQ�0RUHRYHU�� FRQWUDU\� WR�(GZDUGV�DQG�YDQ�:LMQEHUJHQ� �������ZKR� UHTXLUHG� D�SRVLWLYHLQLWLDO�WDULII��KHUH��HYHQ�LI�LQLWLDOO\�WKHUH�LV�QR�IRUHLJQ�FDSLWDO� � �� 
.��H�L DQG�FDSLWDOWD[HV�DUH�]HUR� � �� U��H�L ��D�VPDOO�FDSLWDO�LQIORZ�VWLOO�KDV�DQ�DPELJXRXV�HIIHFW�RQ�WKHUHDO�H[FKDQJH�UDWH��7KH�ODWWHU�DSSUHFLDWHV��UHVSHFWLYHO\��GHSUHFLDWHV��LI�WKH�QRQ�WUDGHGJRRG�LV�QRQ�FDSLWDO��UHVSHFWLYHO\��FDSLWDO��LQWHQVLYH��VLQFH�WKH�FDSLWDO�LQIORZ�LQGXFHV�LQWKLV�FDVH�RQO\�D�VXEVWLWXWLRQ�HIIHFW�LQ�SURGXFWLRQ��QDPHO\� .T5 �
���&DSLWDO�)ORZV�DQG�WKH�5DWH�RI�5HWXUQ�WR�&DSLWDO

&RPSHWLWLYH� JHQHUDO� HTXLOLEULXP� WUDGH� PRGHOV� KDYH� WKH� SURSHUW\� WKDW�� DVVXPLQJFRQVWDQW�SULFHV�DQG�WHFKQRORJLHV��DQ�LQFUHDVH�LQ�WKH�VXSSO\�RI�D�IDFWRU�FDQQRW�UDLVH�LWVUDWH� RI� UHWXUQ� �VHH�� IRU� LQVWDQFH�� .RPL\D� ������� � 1HDU\� �������� KRZHYHU�� XVLQJ� DPRGHO� ZLWK� QRQ�WUDGHG� JRRGV�� LQWHUQDWLRQDO� ODERXU� PRELOLW\�� DQG� QR� IDFWRU� WD[HV�



��

GHPRQVWUDWHV�WKDW�LI�WKH�QRQ�WUDGHG�JRRGV�DUH�ODERXU�LQWHQVLYH��WKHQ�LPPLJUDWLRQ�PD\LQ�IDFW�UDLVH�WKH�QRPLQDO�ZDJH�UDWH�LQ�WKH�KRVW�FRXQWU\��7KLV�UHVXOW�LV�SURPSWHG�WKURXJKDQ� LQFRPH� HIIHFW� LQGXFHG� E\� FKDQJHV� LQ� WKH� QRQ�WUDGHG� JRRGV� SULFHV�� ,Q� DGGLWLRQ�1HDU\� VKRZV� WKDW� WKH� SRVVLELOLW\� WKDW� HYHQ� WKH� UHDO� ZDJH� LV� LQFUHDVHG� GXH� WRLPPLJUDWLRQ�FDQQRW�EH�UXOHG�RXW��XQOHVV�ZRUNHUV�KDYH�KRPRWKHWLF�SUHIHUHQFHV�WKDW�DUHWKH� VDPH� DV� WKRVH� IRU� WKH� UHVW� RI� WKH� HFRQRP\�� RU� XQOHVV� ODERXU� LV� ³QHXWUDO´� ZLWKUHVSHFW�WR�WKH�QRQ�WUDGHG�JRRGV��,Q� WKLV� VHFWLRQ� ZH� VKRZ� WKDW�� DVVXPLQJ� WKDW� FRPPRGLW\ WUDGH� LV� IUHH�� D� VLPLODUSRVVLELOLW\�H[LVWV�ZLWK�UHVSHFW�WR�DQ�H[RJHQRXV�FDSLWDO�IORZ��1DPHO\��LW�FDQ�UDLVH�ERWKWKH�QRPLQDO�DQG�WKH�UHDO�UDWH�RI�UHWXUQ�WR�FDSLWDO�LQ�WKH�FDSLWDO�LPSRUWLQJ�FRXQWU\�2EVHUYH�WKDW�IURP�WKH�V\VWHP�RI�HTXDWLRQV�����WKH�HIIHFW�RI�D�FDSLWDO�LQIORZ�RQ�WKHQRPLQDO�UDWH�RI�UHWXUQ�WR�FDSLWDO�LV�JLYHQ�DV�IROORZV
� � TXTT.T..
TT ==5U5aG.�GU= �� �� � ' U ���

ZKHUH� �� �� � T.TT.T.... 5=555a UHSUHVHQWV� WKH� JHQHUDO� HTXLOLEULXP� HIIHFW� RI� DFDSLWDO� LQIORZ�RQ� WKH�PDUJLQDO� UHYHQXH�SURGXFW�RI�FDSLWDO�� .5 ��1RZ�� LI� WKHUH�DUH�QRFDSLWDO�WD[HV� L�H� U  ��� WKHQ�LW�IROORZV�LPPHGLDWHO\�WKDW� �� ..
 5aG.GU ��7KDW�LV��LQWKH�DEVHQFH�RI�FDSLWDO�WD[HV�D�FDSLWDO�LQIORZ�DOZD\V�UHGXFHV�WKH�QRPLQDO�UDWH�RI�UHWXUQWR�FDSLWDO�UHJDUGOHVV�RI�WKH�IDFWRU�LQWHQVLW\�RI�WKH�QRQ�WUDGHG�JRRG��7KLV�LV�EHFDXVH�WKHGLUHFW� HIIHFW� RI� VXFK� DQ� LQIORZ� RI� FDSLWDO� � �..5��H�L �� DV� ZHOO� DV� WKH� LQGLUHFW� HIIHFW� �T.TT.T 5=5��H�L �� JHQHUDWHG� E\� WKH� LQGXFHG� FKDQJHV� LQ� WKH� SULFH� RI� WKH� QRQ�WUDGHGJRRG�� DUH� ERWK� QHJDWLYH�� 6LQFH� HDUQLQJV� E\� IRUHLJQ� FDSLWDO� LQYHVWHG� LQ� WKH� FDSLWDO�LPSRUWLQJ�FRXQWU\�DUH�SDUW�RI�WKH�IRUHLJQ�FRXQWU\¶V�ZHOIDUH��WKHQ�WKH�LQGXFHG�FKDQJHVLQ� WKH� UHODWLYH� SULFH� RI� WKH� QRQ�WUDGHG� JRRG� GR� QRW� JHQHUDWH� WKH� LQFRPH� HIIHFW� D OD1HDU\��������WKDW�PD\�UDLVH�WKH�QRPLQDO�UDWH�RI�UHWXUQ�WR�FDSLWDO�

� 1HDU\¶V� ������� FRQFOXVLRQ� LV� GUDZQ� DVVXPLQJ� LPPLJUDWLRQ� RI�PDQ\� W\SHV� RI�ODERXU��1HXWUDOLW\� RIODERXU�ZLWK�UHVSHFW�WR�WKH�QRQ�WUDGHG�JRRGV�HQVXUHV�WKDW�WKH�PDUJLQDO�SURSHQVLW\�WR�FRQVXPH�QRQ�WUDGHGJRRGV�HTXDOV� WKHLU� VKDUH� LQ�QDWLRQDO� H[SHQGLWXUH�� DQG� WKDW� WKH� IDFWRU�LQWHQVLW\�HODVWLFLW\�RI� QRQ�WUDGHGJRRGV�HTXDOV�WKHLU�VKDUH�LQ�QDWLRQDO�RXWSXW��VHH��IRU�LQVWDQFH��5XIILQ�DQG�-RQHV�������
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%XW��LQ�WKH�SUHVHQFH�RI�FDSLWDO�WD[HV�� �!U��H�L ��VXFK�DQ�LQFRPH�HIIHFW�RI�D�FDSLWDOLQIORZ�GRHV�DSSHDU��,Q�HTXDWLRQ�����LW� LV�FDSWXUHG�E\� WKH�WHUP� TXTT.T ==5U ��� U DQG�LWZRUNV�WKURXJK�WKH�FKDQJH�LQ�FDSLWDO�WD[�UHYHQXH�LQGXFHG�E\�WKH�FKDQJH�LQ�WKH�UHODWLYHSULFH�RI� WKH�QRQ�WUDGHG�JRRG��7KLV� LQFRPH�HIIHFW�PD\�H[HUW� D�SRVLWLYH�RU�D�QHJDWLYHHIIHFW�RQ�WKH�QRPLQDO�UDWH�RI�UHWXUQ�WR�FDSLWDO�GHSHQGLQJ�RQ�WKH�IDFWRU�LQWHQVLW\�RI�WKHQRQ�WUDGHG� JRRG�� ,Q� SDUWLFXODU�� D� FDSLWDO� LQIORZ� UDLVHV� FDSLWDO� WD[� UHYHQXH�� LQFUHDVHVFRQVXPSWLRQ� � ��!TX=U��H�L U �� DQG�FRQVHTXHQWO\�KDV�D�SRVLWLYH� HIIHFW� RQ� WKH� UHODWLYHSULFH�RI�WKH�QRQ�WUDGHG�JRRG��$V�D�UHVXOW��WKH�YDOXH�RI�WKH�PDUJLQDO�SURGXFW�RI�FDSLWDOLQFUHDVHV�RU�GHFUHDVHV� � ��� �! .T.T 5RU5��H�L GHSHQGLQJ�RQ�ZKHWKHU�WKH�QRQ�WUDGHGJRRG�LV�UHVSHFWLYHO\�FDSLWDO�RU�QRQ�FDSLWDO�LQWHQVLYH� ,W� LV�� WKHUHIRUH�� FRQFOXGHG� WKDWWKLV� LQFRPH�HIIHFW�� DV� LQ�1HDU\¶V�PRGHO�RI� LQWHUQDWLRQDO�PLJUDWLRQ�� H[HUWV� D�SRVLWLYH�UHVSHFWLYHO\��QHJDWLYH��HIIHFW�RQ�WKH�QRPLQDO�UDWH�RI�UHWXUQ�WR�FDSLWDO�RQO\�LI�WKH�QRQ�WUDGHG�JRRG�LV�FDSLWDO��UHVSHFWLYHO\��QRQ�FDSLWDO��LQWHQVLYH�LQ�WKLV�IDFWRU��:H�FDQ�VXPXS�RXU�GLVFXVVLRQ�DV
3URSRVLWLRQ� �� $VVXPH� WKDW� �L�� WKH� QRQ�WUDGHG� JRRG� PDUNHW� LV� :DOUDV� VWDEOH�� �LL�FDSLWDO�LV�LQWHUQDWLRQDOO\�PRELOH�DQG��LLL��FRPPRGLW\�WUDGH�LV�IUHH��7KHQ��DQ�H[RJHQRXVFDSLWDO� LQIORZ�PD\� LQFUHDVH� WKH� QRPLQDO� UDWH� RI� UHWXUQ� WR� FDSLWDO� LI� WKH� QRQ�WUDGHGJRRG�LV�FDSLWDO�LQWHQVLYH��DQG�LI�WKHUH�LV�D�FDSLWDO�WD[�LPSRVHG�E\�WKH�FDSLWDO�LPSRUWLQJFRXQWU\��,Q�DOO�RWKHU�FDVHV�D�FDSLWDO�LQIORZ�ZLOO�FDXVH�D�GHFUHDVH�LQ�WKH�QRPLQDO�UDWHRI�UHWXUQ�WR�FDSLWDO�

/HW�XV�QRZ�WXUQ�WR�WKH�HIIHFWV�RI�D�FDSLWDO�LQIORZ�RQ�WKH�UHDO�UDWH�RI�UHWXUQ�WR�FDSLWDOLQ�WKH�FDSLWDO�LPSRUWLQJ�FRXQWU\��,W�LV�PRUH�FRQYHQLHQW�WR�ZRUN�LQ�SURSRUWLRQDO�WHUPV�,Q� ZKDW� IROORZV� D� ³KDW´� �A�� RYHU� D� YDULDEOH� GHQRWHV� D� SURSRUWLRQDO� FKDQJH� RI� WKDWYDULDEOH�� � �MGMMÖ��H�L  ��,W�LV�HDV\�WR�FRQILUP�WKDW� � �> @ � �TÖUÖVLJQG.TUGVLJQ 
 � ��:HUHZULWH� HTXDWLRQ� ���� LQ� SURSRUWLRQDO� WHUPV�� DQG� VXEWUDFW� IURP� ERWK� VLGHV� RI� WKHPRGLILHG�HTXDWLRQ�WKH�SURSRUWLRQDO�FKDQJH�LQ�WKH�QRQ�WUDGHG�JRRG�SULFH�WR�REWDLQ�WKHSURSRUWLRQDO�FKDQJH�LQ�WKH�UHDO�UDWH�RI�UHWXUQ�WR�FDSLWDO�JLYHQ�E\
� � � �� �� �> @ 


T.T
. .ÖT.G.GTHHTÖH.ÖHTÖUÖ �� �� �� � ����
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ZKHUH� � �� �> @ T�.M�UMMUH M  ww GHQRWHV�WKH�HODVWLFLW\�RI�WKH�QRPLQDO�UDWH�RI�UHWXUQWR� FDSLWDO� ZLWK� UHVSHFW� WR� WKH� VWRFN� RI� IRUHLJQ� FDSLWDO� LQYHVWHG� DW� KRPH�� DQG� ZLWKUHVSHFW�WR�WKH�QRQ�WUDGHG�JRRG�SULFH�(TXDWLRQ� ����� LOOXVWUDWHV� WKDW� WKH�SURSRUWLRQDO� FKDQJH� LQ� WKH� UHDO� UDWH�RI� UHWXUQ� WRFDSLWDO�GXH�WR�DQ�H[RJHQRXV��SURSRUWLRQDO�FKDQJH�RI�WKH��FDSLWDO�LQIORZ��7KH�ILUVW�WHUPLQ�WKH�VTXDUHG�EUDFNHWV�� �U.5�H 
...  ��FDSWXUHV�WKH�GLUHFW�HIIHFW�RI�VXFK�D�FDSLWDOLQIORZ��7KLV�HIIHFW�LV�DOZD\V�QHJDWLYH��VLQFH� ��..5 ��DQ�LQFUHDVH�LQ�WKH�FDSLWDO�LQIORZZLOO�FHWHULV�SDULEXV GHFUHDVH�WKH�UHDO�UDWH�RI�UHWXUQ�WR�FDSLWDO�7KHUH� LV�� KRZHYHU�� D� VHFRQG�� LQGLUHFW� HIIHFW�� JLYHQ� E\� WKH� VHFRQG� WHUP� LQ� WKHVTXDUHG�EUDFNHWV��WKDW�ZRUNV�WKURXJK�WKH�FKDQJHV�LQ�WKH�QRQ�WUDGHG�JRRG�SULFH�FDXVHGE\� D� FDSLWDO� LQIORZ�� 7KH� VLJQ� RI� WKLV� HIIHFW� LV� FOHDUO\� DPELJXRXV�� VLQFH� ERWKUT5H .TT  DQG� 
G.GT FDQ�EH�HLWKHU�SRVLWLYH�RU�QHJDWLYH��GHSHQGLQJ�RQ� WKH�QRQ�WUDGHG�JRRG�EHLQJ�FDSLWDO�RU�QRQ�FDSLWDO�LQWHQVLYH� ,I�LW�LV�QRQ�FDSLWDO� LQWHQVLYH�� WKHQ��TH E\� WKH� IDFW� WKDW� ��.T5 �� DQG� �!
G.GT E\� 3URSRVLWLRQ� ��� ,Q� WKLV� FDVH�WKHUHIRUH�� WKH� LQGLUHFW� HIIHFW� RI� D� FDSLWDO� LQIORZ� LV� QHJDWLYH� DQG� UHLQIRUFHV� WKH�QHJDWLYH��GLUHFW�HIIHFW��&RQVHTXHQWO\�� WKH�UHDO�UDWH�RI�UHWXUQ�WR�FDSLWDO�ZLOO�FHUWDLQO\GHFUHDVH�,I��KRZHYHU��WKH�QRQ�WUDGHG�JRRG�LV�FDSLWDO�LQWHQVLYH��L�H� �!.T5 ��VR�WKDW� �!TH �
DQG� LI� ��
T.GT �� WKHQ� WKH� SRVVLELOLW\� RI� DQ� LQFUHDVH� LQ� WKH� UHDO� UDWH� RI� UHWXUQ� WRFDSLWDO� UHVXOWLQJ� IURP� D� FDSLWDO� LQIORZ� FDQQRW� EH� H[FOXGHG�� ,Q� SDUWLFXODU�� LW� UHTXLUHVWKDW� WKH� LQGLUHFW�HIIHFW� LV�SRVLWLYH�DQG�JUHDWHU� �LQ�DEVROXWH� WHUPV�� WKDQ� WKH� �QHJDWLYH�GLUHFW�HIIHFW��+HQFH��WKH�QHFHVVDU\�FRQGLWLRQ�IRU�DQ�LQFUHDVH�LQ�WKH�UHDO�UDWH�RI�UHWXUQ�WRFDSLWDO� LV� WKDW� HLWKHU� WKH� QRPLQDO� UDWH� RI� UHWXUQ� WR� FDSLWDO� LV� HODVWLF� ZLWK� UHVSHFW� WRFKDQJHV� LQ� WKH� VWRFN� RI� FDSLWDO� � ��!TH��H�L DQG� WKH� FDSLWDO� LQIORZ� FDXVHV� DQ
DSSUHFLDWLRQ� RI� WKH� UHDO� H[FKDQJH� UDWH� � ��!
G.GT��H�L �� RU� WKH� RWKHU� ZD\� DURXQG�0RUH�VXFFLQFWO\�^ ` ^ �̀G.GTDQGHRUG.GTDQGHHLWKHU 
T
T ����� ���!!
%XW�IURP�3URSRVLWLRQ����ZH�NQRZ�WKDW�LQ�WKH�FDVH�RI�WKH�QRQ�WUDGHG�JRRG�EHLQJ�FDSLWDOLQWHQVLYH� DQ� H[RJHQRXV� FDSLWDO� LQIORZ� ZLOO� FDXVH� DQ� DSSUHFLDWLRQ� �UHVSHFWLYHO\�GHSUHFLDWLRQ��RI�WKH�UHDO�H[FKDQJH�UDWH�LI�WKH�LQFRPH�HIIHFW�LQ�FRQVXPSWLRQ�GRPLQDWHV



��

�UHVSHFWLYHO\�� LV� GRPLQDWHG�E\�� WKH� VXEVWLWXWLRQ� HIIHFW� LQ� SURGXFWLRQ��+HQFH��ZH� FDQVXPPDULVH�WKH�GLVFXVVLRQ�DERYH�DV
3URSRVLWLRQ� �� $VVXPH� WKDW� �L�� WKH� QRQ�WUDGHG� JRRG� PDUNHW� LV� :DOUDV� VWDEOH�� �LL�FDSLWDO�LV�LQWHUQDWLRQDOO\�PRELOH�DQG��LLL��FRPPRGLW\�WUDGH�LV�IUHH��7KHQ��DQ�H[RJHQRXVFDSLWDO�LQIORZ�ZLOO�GHFUHDVH�WKH�UHDO�UDWH�RI�UHWXUQ�WR�FDSLWDO�LI�WKH�QRQ�WUDGHG�JRRG�LVQRQ�FDSLWDO� LQWHQVLYH�� ,I�� KRZHYHU�� WKH� QRQ�WUDGHG� JRRG� LV� FDSLWDO� LQWHQVLYH�� WKHQ� DFDSLWDO� LQIORZ� PD\� LQFUHDVH� WKH� UHDO� UDWH� RI� UHWXUQ� WR� FDSLWDO�� 7KLV� ZLOO� KDSSHQ� LIHLWKHU��D��WKH�QRPLQDO�UDWH�RI�UHWXUQ�WR�FDSLWDO�LV�HODVWLF�ZLWK�UHVSHFW�WR�FKDQJHV�LQ�WKHVWRFN� RI� FDSLWDO�� DQG� WKH� LQFRPH� HIIHFW� LQ� FRQVXPSWLRQ� GRPLQDWHV� WKH� VXEVWLWXWLRQHIIHFW�LQ�SURGXFWLRQ��RU��E��WKH�RWKHU�ZD\�DURXQG�
���&RQFOXGLQJ�&RPPHQWV

7KLV� SDSHU� GHYHORSV� D� JHQHUDO� HTXLOLEULXP� PRGHO� RI� D� VPDOO� RSHQ� HFRQRP\SURGXFLQJ�WKUHH�JRRGV��DQ�H[SRUWHG�JRRG��DQ�LPSRUWHG�JRRG�DQG�D�QRQ�WUDGHG�JRRG��E\� XVLQJ� WZR� RU� PRUH� IDFWRUV� RI� SURGXFWLRQ�� RQH� RI� ZKLFK�� FDSLWDO�� LV� LPSHUIHFWO\LQWHUQDWLRQDOO\�PRELOH��7KH�DLP�RI� WKH�SDSHU� LV� WR� LQYHVWLJDWH�ZLWKLQ� WKLV� IUDPHZRUNWKH�HIIHFWV�RI�DQ�H[RJHQRXV�FDSLWDO� LQIORZ�RQ� LPSRUWDQW�HFRQRPLF�YDULDEOHV��VXFK�DVWKH�UHDO�H[FKDQJH�UDWH�DQG�WKH�UDWH�RI�UHWXUQ�WR�FDSLWDO�$VVXPLQJ�WKDW�WKH�QRQ�WUDGHG�JRRG�PDUNHW�LV�:DOUDV�VWDEOH�DQG�WKDW�WKH�FRPPRGLW\WUDGH� LV� IUHH��ZH� FDQ� VXPPDULVH� RXU� UHVXOWV� DV� IROORZV��$� FDSLWDO� LQIORZ�ZLOO� EULQJDERXW�WKH�³VWDQGDUG´�WUDGLWLRQDO�UHVXOWV��QDPHO\�D�UHDO�H[FKDQJH�UDWH�DSSUHFLDWLRQ�DQGD�GHFUHDVH�LQ�WKH�QRPLQDO�UDWH�RI�UHWXUQ�WR�FDSLWDO��RQO\�LI�WKH�QRQ�WUDGHG�JRRG�LV�QRQ�FDSLWDO�LQWHQVLYH��,Q�WKH�RSSRVLWH�FDVH��KRZHYHU��L�H���LI�WKH�QRQ�WUDGHG�JRRG�LV�FDSLWDOLQWHQVLYH��LW�LV�SRVVLEOH�WKDW�DQ�H[RJHQRXV�FDSLWDO�LQIORZ�JLYHV�ULVH�WR�WKH�SDUDGR[LFDOUHVXOWV�RI��D��D�UHDO�H[FKDQJH�UDWH�GHSUHFLDWLRQ��DQG��E��DQ�LQFUHDVH�LQ�WKH�QRPLQDO�UDWHRI� UHWXUQ� WR� FDSLWDO��$� VXIILFLHQW� FRQGLWLRQ� IRU� �D�� WR� KDSSHQ� LV� WKDW� WKH� VXEVWLWXWLRQHIIHFW� LQ� SURGXFWLRQ� FDXVHG� E\� WKH� FDSLWDO� LQIORZ� GRPLQDWHV� WKH� LQFRPH� HIIHFW� LQFRQVXPSWLRQ��ZKLOH�D�QHFHVVDU\�FRQGLWLRQ�IRU��E��WR�RFFXU�LV�WKDW�WKHUH�LV�D�FDSLWDO�WD[LPSRVHG�E\�WKH�FDSLWDO�LPSRUWLQJ�FRXQWU\�0RUHRYHU�� LQ� WKH� FDVH� RI� WKH� QRQ�WUDGHG� JRRG� EHLQJ� FDSLWDO� LQWHQVLYH� D� FDSLWDOLQIORZ� PD\� HYHQ� FDXVH� DQ� LQFUHDVH� LQ� WKH� UHDO� UDWH� RI� UHWXUQ� WR� FDSLWDO�� 6XFK� DSRVVLELOLW\�FDQQRW�EH�H[FOXGHG�LI�HLWKHU�WKH�QRPLQDO�UDWH�RI�UHWXUQ�WR�FDSLWDO�LV�HODVWLF
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ZLWK�UHVSHFW�WR�FKDQJHV�LQ�WKH�VWRFN�RI�FDSLWDO�DQG�WKH�LQFRPH�HIIHFW�LQ�FRQVXPSWLRQGRPLQDWHV�WKH�VXEVWLWXWLRQ�HIIHFW�LQ�SURGXFWLRQ��RU�WKH�RWKHU�ZD\�DURXQG�7KURXJKRXW�WKH�SDSHU�,�KDYH�FRQILQHG�WKH�GLVFXVVLRQ�WR�WKH�FDVH�RI�D�FRXQWU\�WKDWLV� D�QHW� FDSLWDO� LPSRUWHU��7KH� DQDO\VLV� FDQ� HDVLO\� EH� H[WHQGHG� WR� FRYHU� WKH� RSSRVLWHFDVH�� L�H��� WKDW�RI�D�QHW� FDSLWDO� H[SRUWHU�� DQG� FDQ�EH�FRQGXFWHG� DORQJ�VLPLODU� OLQHV� WRWKRVH�IROORZHG�DERYH��+HUH��,�ZLOO�EULHIO\�GLVFXVV�WKH�UHVXOWV�RI�WKLV�FDVH��7KURXJKRXWWKLV�GLVFXVVLRQ�,�PDNH�WKH�UHDVRQDEOH�DVVXPSWLRQ�WKDW�WKH�QHW�QRPLQDO�UDWH�RI�UHWXUQ�WRFDSLWDO�DEURDG�LV�QR�OHVV�WKDQ�WKDW�DW�KRPH��$JDLQ��WKH�HIIHFWV�RI�DQ�H[RJHQRXV�FDSLWDORXWIORZ� RQ� WKH� UHDO� H[FKDQJH� UDWH� DQG� WKH� UDWH� RI� UHWXUQ� WR� FDSLWDO� LQ� WKH� FDSLWDO�H[SRUWLQJ� FRXQWU\� ZRUN� WKRXJK� D� VXEVWLWXWLRQ� HIIHFW� LQ� SURGXFWLRQ� DQG� DQ� LQFRPHHIIHFW� LQ�FRQVXPSWLRQ��DQG�KLQJH�FULWLFDOO\�RQ� WKH�FDSLWDO� LQWHQVLW\�RI� WKH�QRQ�WUDGHGJRRG���&OHDUO\��WKH�LQFRPH�HIIHFW�ZLOO�EH�]HUR�LI�WKH�GRPHVWLF�DQG�IRUHLJQ�QHW�UDWHV�RIUHWXUQ� WR� FDSLWDO� DUH� WKH� VDPH��� ,I� WKH� QRQ�WUDGHG� JRRG� LV� FDSLWDO� LQWHQVLYH�� WKHQ� DQH[RJHQRXV�FDSLWDO�RXWIORZ�ZLOO�JLYH�ULVH�WR�WKH�SDUDGR[LFDO�UHVXOW�RI�DQ�DSSUHFLDWLRQ�RIWKH� UHDO� H[FKDQJH� UDWH��7KLV� LV� EHFDXVH�ERWK� WKH� VXEVWLWXWLRQ� DQG� LQFRPH� HIIHFWV� DUHSRVLWLYH��$Q�H[RJHQRXV�FDSLWDO�RXWIORZ�ZLOO�GHFUHDVH�WKH�SURGXFWLRQ�RI�WKH�QRQ�WUDGHGJRRG�WKXV�UDLVLQJ�LWV�SULFH� �VXEVWLWXWLRQ�HIIHFW���ZKLOH� WKH� LQGXFHG� LQFUHDVH� LQ�FDSLWDOUHYHQXH�SURPSWHG�E\�WKH�LQFUHDVH�LQ�WKH�YDOXH�RI�WKH�PDUJLQDO�SURGXFW�RI�FDSLWDO�ZLOODOVR�UDLVH�WKH�QRQ�WUDGHG�JRRG¶V�SULFH�E\�LQFUHDVLQJ�LWV�FRQVXPSWLRQ��,I��RQ�WKH�RWKHUKDQG�� WKH� QRQ�WUDGHG� JRRG� LV� QRQ�FDSLWDO� LQWHQVLYH� WKHQ� WKH� VXEVWLWXWLRQ� HIIHFW� ZLOOWHQG�WR�ORZHU�LWV�SULFH�DQG��KHQFH��DQ�DSSUHFLDWLRQ�RI�WKH�UHDO�H[FKDQJH�UDWH�ZLOO�RQO\RFFXU� LI� WKH� �SRVLWLYH�� LQFRPH� HIIHFW� GRPLQDWHV� WKH� �QHJDWLYH�� VXEVWLWXWLRQ� HIIHFW�6LPLODUO\�� DQ� H[RJHQRXV� FDSLWDO� RXWIORZ�PD\�GHFUHDVH� WKH�GRPHVWLF�QRPLQDO� UDWH�RIUHWXUQ� WR� FDSLWDO� LI� WKH� LQFRPH� HIIHFW� WKXV� JHQHUDWHG� RYHUWDNHV� WKH� SRVLWLYH� JHQHUDOHTXLOLEULXP� HIIHFW� RI� D� FDSLWDO� RXWIORZ� RQ� WKH�PDUJLQDO� UHYHQXH� SURGXFW� RI� FDSLWDO�
..5a �� $� QHFHVVDU\� FRQGLWLRQ� IRU� WKLV� WR� KDSSHQ� LV� WKDW� WKH� QRQ�WUDGHG� JRRG� LV� QRQ�FDSLWDO� LQWHQVLYH�� )LQDOO\�� D� FDSLWDO� RXWIORZ�PD\� GHFUHDVH� WKH� GRPHVWLF� UHDO� UDWH� RIUHWXUQ� WR� FDSLWDO� LI� WKH� QRQ�WUDGHG� JRRG� LV� QRQ�FDSLWDO� LQWHQVLYH� DQG� WKH� VXEVWLWXWLRQHIIHFW�GRPLQDWHV�WKH�LQFRPH�HIIHFW�7R� FRQFOXGH�� DW� D� WKHRUHWLF� OHYHO� RQH� FDQQRW� UXOH� RXW� WKH� SRVVLELOLW\� WKDW� IRU� DFDSLWDO�LPSRUWLQJ� �UHVSHFWLYHO\�� FDSLWDO�H[SRUWLQJ�� FRXQWU\� DQ� H[RJHQRXV� FDSLWDOLQIORZ� �UHVSHFWLYHO\�� RXWIORZ�� ZLOO� EULQJ� DERXW� WKH� SDUDGR[LFDO� UHVXOWV� RI� D� UHDOH[FKDQJH� UDWH� GHSUHFLDWLRQ� �UHVSHFWLYHO\�� DSSUHFLDWLRQ��� DQG�RU� DQ� LQFUHDVH
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