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"Capital Maintenance and Investment : Complements or substitutes ?"
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ABSTRACT

This paper is concerned with the theoretical properties of demand for capital maintenance services. To
this end, we consider two investment problems incorporating maintenance services and we analyze their
steady state equilibria. At first, we show that if no variable capital utilization rate is allowed, investment
and maintenance expenditures have the same qual itative properties, and so cannot be regarded as
gross substitutes. If a variable rate of capital utilization is allowed, the occurence of substitution Vs
complementarity features and the comparative statics properties depend on the sensitivity of the postulated
capital depreciation function with respect to both the rate of capital utilization and the maintenance
expenditures ratio. We prove that the case where the elasticity with respect to maintenance expenditures
is lower, gives much better shaped demand functions and fits definitely better the recent real business
cycles studies.
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Devwudfw

Wklv sdshu lv frqfhuqhg zlwk wkh wkhruhwlfdo surshuwlhv ri ghpdqg iru
fdslwdo pdlqwhqdqfh vhuylfhv1 Wr wklv hqg/ zh frqvlghu wzr lqyhvw0
phqw sureohpv lqfrusrudwlqj pdlqwhqdqfh vhuylfhv dqg zh dqdo|}h
wkhlu vwhdg| vwdwh htxloleuld1 Dw �uvw/ zh vkrz wkdw li qr yduldeoh fds0
lwdo xwlol}dwlrq udwh lv doorzhg/ lqyhvwphqw dqg pdlqwhqdqfh h{shqgl0
wxuhv kdyh wkh vdph txdolwdwlyh surshuwlhv/ dqg vr fdqqrw eh uhjdughg
dv jurvv vxevwlwxwhv1 Li d yduldeoh udwh ri fdslwdo xwlol}dwlrq lv doorzhg/
wkh rffxuuhqfh ri vxevwlwxwlrq Yv frpsohphqwdulw| ihdwxuhv dqg wkh
frpsdudwlyh vwdwlfv surshuwlhv ghshqg rq wkh vhqvlwlylw| ri wkh srv0
wxodwhg fdslwdo ghsuhfldwlrq ixqfwlrq zlwk uhvshfw wr erwk wkh udwh ri
fdslwdo xwlol}dwlrq dqg wkh pdlqwhqdqfh h{shqglwxuhv udwlr1 Zh suryh
wkdw wkh fdvh zkhuh wkh hodvwlflw| zlwk uhvshfw wr pdlqwhqdqfh h{shq0
glwxuhv lv orzhu/ jlyhv pxfk ehwwhu vkdshg ghpdqg ixqfwlrqv dqg �wv
gh�qlwho| ehwwhu wkh uhfhqw uhdo exvlqhvv f|fohv vwxglhv1

Nh|zrugv= Lqyhvwphqw wkhru|/ Ghpdqg iru pdlqwhqdqfh vhuylfhv/
Fdsdflw| xwlol}dwlrq/ Vxevwlwxwlrq Yv frpsohphqwdulw|1

Mrxuqdo ri Hfrqrplf Olwhudwxuh= H55/ H65/ R73/ F961

�U1Erxfhnnlqh dfnqrzohgjhv wkh vxssruw ri wkh Ehojldq uhvhdufk surjudpphv _Srohv
g*Dwwudfwlrq lqwhu0xqlyhuvlwdluhv% SDL S7234/ dqg _Dfwlrq gh Uhfkhufkhv Frqfhuwh% <<2370
5681 U1 Uxl}0Wdpdulw dfnqrzohgjhv �qdqfldo vxssruw iurp wkh Vsdqlvk FLF\W/ Surmhfwv
VHF<<03;53 dqg VHF5333035931

|Fruuhvsrqglqj dxwkru1 Xqlyhuvlw�h fdwkroltxh gh Orxydlq dqg LUHV/ Orxydlq0od0Qhxyh
+Ehojlxp,1 H0pdlo= erxfhnnlqhCluhv1xfo1df1eh1

}Xqlyhuvlwdw gh Ydo�hqfld +Vsdlq,1 H0pdlo= udprq1uxl}Cxy1hv1
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t|LU! Lu U@T�|@* i�L*�it L�ih |�4i @UULh_�?} |L |�i uL**L��?} *@� Lu 4L|�L?G

g| ' U| n E�� BE6|�� g|3�c E��

��ihi 6| '
�|

g|3�
� BE�� �t |�i _iThiU�@|�L? u�?U|�L? ���U� _iTi?_t L?c t@)c

|�i 4@�?|i?@?Ui h@|�L 6|� �) U�LLt�?} 6|c |�i �h4 _i|ih4�?it @| |�i t@4i
|�4i |�i _iThiU�@|�L? h@|i Lu �|t U@T�|@* t|LU!� �U|�@**) |�i hiThiti?|@|��i
�h4 U@??L| }L Mi*L� @ 4�?�4@* �@*�i ULhhitTL?_�?} hL�}�*) |L ?@|�h@* _i�
ThiU�@|�L?c 4@�?*) @}�?}� �@** |��t ?@|�h@* _iThiU�@|�L? h@|i 7B� `�@|i�ih
�t |�i E�?�|i� @4L�?| Lu T�hU�@ti_ 4@�?|i?@?Ui tih��Uitc uLh @ }��i? U@T��
|@* t|LU!c |�i ?@|�h@* _iThiU�@|�L? h@|i U@??L| Mi @TThL@U�i_� A�i *@||ih
U@ti �t L?*) LM|@�?i_ �u |�i 4@�?|i?@?Ui tih��Uit E@?_ |�i 4@�?|i?@?Ui h@|�L
t�?Ui |�i U@T�|@* t|LU! �t � i_� |i?_t |L �?�?�|)� Oihi @hi |�i ThLTih|�it |�i
_iThiU�@|�L? u�?U|�L? t�L�*_ U�iU! �? L�h ti|��T�G

E�� BE%� : fc B�E%� 	 f @?_ B��E%� : fc ;% � f�

E��� *�4%<" BE%� ' 7B�

wi| �t |�h? ?L� |L _i�?i L�h �?�it|4i?| ThLM*i4 @?_ |L _ih��i |�i ULhhi�
tTL?_�?} LT|�4@*�|) UL?_�|�L?t�

2�� A�i LT|�4@*�|) UL?_�|�L?t

AL i@ti L�h i TLt�|�L?c �i t�@** @tt�4i |�@| |�i �?|ihit| h@|i Lu |�i iUL?L4)
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T@h@4i|iht |L � |�i �_i@t� A�i UL?t�_ihi_ _iThiU�@|�L? u�?U|�L? U�iU!t @**
|�i @tt�4T|�L?t EM�� |L EMe�� �LhiL�ihc i^�@|�L? E�.� t�4T*��it �?|LG

�| '
� n "

#

^|
^fE�|c 5|�

E� n6|�� E�H�

�L?ti^�i?|*)c �? |��t U@ti �i }i| _�|
_6|

� f ���U� �t |�i h�}�| ThLTih|) @t
TL�?|i_ L�| MiuLhi uhL4 |�i TL�?| Lu ��i� Lu |�i }i?ih@* 4L_i*� N?t�hTh�t�
�?}*)c L�h tTiU��U@|�L? Lu |�i _iThiU�@|�L? u�?U|�L? )�i*_t @? LT|�4@* UL4�
M�?@|�L? Mi|�ii? �| @?_ 6| ���U� �t *�?i@h �? ML|� @h}�4i?|t� W? @__�|�L?c
|��t ��** t�4T*�u) ?L|@M*) |�i t|i@_) t|@|i i^��*�Mh��4 @?@*)t�t Mi*L��

��2 A�i t|i@_) t|@|i i^��*�Mh��4

A�i t|i@_) t|@|i �@*�it EUcgc >c �c6� @hi }��i? M) |�i uL**L��?} t)t|i4

U ' BE6c �� gc E�b�

R& n K U ' >c E2f�

� '
� n "

#

^

^fE�c 5�
E� n6�� E2��

�D



^ ' �B�E6c�� >c E22�

� ^fE�c 5� ' > do n BE6c ���6 B�E6c ��o � E2��

,^�@|�L? Eqq� �t |�i t|@|�L?@h�3i_ uLh4 Lu i^�@|�L? Eqq�� �t t�U�c �| �?�
ULhTLh@|it |�i �?uLh4@|�L? hi}@h_�?} LT|�4@* _i4@?_ uLh *@MLh |�hL�}� |�i
|ih4 ^fE�c 5� @t i T*@�?i_ @ML�i� AL _ih��i |�i UL?_�|�L?t �?_ih ���U� �i**
t�@Ti_ _i4@?_ u�?U|�L?t i �t|c �i ThLUii_ @t uLh |�i M@t�U 4@�?|i?@?Ui
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