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"Investment nud finnllcing internctiolls at tJ1<.' firm level: 
An econollletric s.iJllu] 11lllCOUS-Cqu;.ltioll appro[lch." 

by 

Roherto r. Villorrelll 
ABSTRACT 

'l'his rcsc~rch p,lper fOCIH"'(l on the theoJ::et.icDl specificat.ion 
and empirical implcnl0ntation of, a sjmultancous-equatioll 
ocollom(>tJ;ic Inoch'l of the firm's inve1.trn(;'nt and finnncinq 
d (! C j. ~,~ ion 5. tr 11 (~ m 0 c1 e J }.!:3 c1 prj v e d Cl. n a 1 y l; ]. C t! 1 1. Y fro rn n q e ncr a ] 
optimization problem of th" [or:w"r.d·-]oo}:.ing finn concern.i.n<) its 
investment and finDncin<) over consecut.ive period, •. Thus, the role 
of P)(p8ctatiol1s about th" [u(:\.lr0 and LiHqe;>t:.s fnr tI}() invec;bnent 
illlt] fl.nilnd.nCj vari.ilbl"f1, as \'It'll <\s Uw i'inal1ci,,] timinC) bel'lavior 
of the firm are explained very naLurally. 

The mo(le] haf1 i1rreali n'J chao·lch1ri."ti.cs fnr empi.rical 
~:lnalysis uning ccon()~nctl.-ic methods. Fir:st, it rcvealG important.. 
non·-linoar re~tri.ctiQI1S 011 tl1e coefficj,(~I'Ls acros~ tlle eq\liltions, 
prcviously unnoticc(l in the relilt:ed lit.eultuuc. Second, it 
cOl!ttlins aG :.;pc~cial cc.lhes ECVCJ:aJ.. typical spC'cif.i.cation~.i found 
in the, 1 i tEll'a tllre and, tllel-e r ore, it p,,;r:-mi t~,; j:o as sc s n the i r 
:::tatiGtj_c~l pc;r.forrntltlCC again.::;t [1 more 91L~n8l~al bonchmark. 
Fini'llly, it. sugg(>8ts " novel way of addn>r;(li.ng Uw fact that. the~ 
1:irm's finiJl1ciRl t.ilrget:s are llllobservilbln for the 
econometrician under common c5.!'cLlm~;t.anccs. Ttle idea is to 
consider thCl firm's lIchwl inv(·'stment. and financing deci."ionl'l 
obsorvf-~d one p(~r ,iod later as II obt.::;crvtl tions \Vi t h r~rror II on tho 
carli(~r tar<]cLs for tl,:,t date, and t_hcn \l~,;e in~ltrurncnLaJ. vari.DblE.' 
procedures to get consistenL estimates of t.he coefficients. 

The model \'las applied to analy~e fixed assets investment and 
debt: and equj ty fina1·lci.ng in D cross-secti.nll of 1-11 J.arqe priv<lte 
f i nu; in Me x j c 0 for the y" a r 19 [I 0 . '£ lHc s tid .. i. s tic ill r (' ,J U 1 t s 
obtained wcre very satisfactory: no concluding evidence of 
rnisspecificatlon was found, the non-·linear cross-equat.ion 
restrictions were not rejected in most instances and most 
parameter est.j.mates cxhi.bi i:E.'d the el·'pected signc;. 11 l:ef;i;l:icted 
Part.ial Adjustment to TarqeLs specific<Jtion proved to be 
adequate, but an Interdependent Adjustment specification did not_ 
StaU.sticDlly significant intcrdependcllr.;ie,s betwcon investment in 
fixed assets and debt and equity financinq were found in a sub­
sample of 93 firms not constrained by domestic bank credit. 



I. INTRODllCTI 001 • 
----.--~-""~, .-,.~-

A number of diffeL'()nt. siJt1\lJ I'Dlleous equation cconomotJ:'ie 

modcls have ilppOarlJd in the empiricAl literature of finance 

ever the laBt two decades to investigate the overall rclation 

sidpri bctlvecn the i.nvGstment and fi.!lil.nci.l1c.' of: fi.rms. 

D!n;ymes and. !\\lrZ (1967), Spies (.1974), F,lIna (197~), I1cDon".lr.1, 

JacCjuillclt and Nusi3Cmb"uIn' (19'15), Tag9art (1974, 1977), Mc'C'",,:;>C 

(1979), Peterson and Bene,,), (l'l!l3) , ~I'i!lilvand and llarris 

(l.984). ThcBC econometric models have boon useeul !lot only 

t.o describe in a pncciso and sy,;t:ematic "lily tho 91.oba19attorns 

of i.nvestJoent and financing of fi.rms, but also to test for 

between investment and financing decisions. 

In general, theBe models taken together havo generated 

considerable cmpirical evidence J:'egarding the nctual intcrde-

• pendencies between the investment and financing decisions of 

fiJ:'ms and have advanced our understanding of their determi 

nants. Some of the main cm0irical findings are the following. 

First, inVBstmerlt is affected by replacement nceds, expocted 

profitability, expected demand, etc., and also by dividend 

payments and bon:owinq. (Dhrymes and Kurz (1967), NcCabe 

(1974), and Peterson and Benesh (1983) support this result; 

however, Fama (1974), McDonald, Jacguillat and Nussenbaurn 
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(1975) reacll different conclusions). Second, firms manage 

tllo composition of tlwi.r li,lbilities _in a wa:.r consistent 

with optimal capital structure theories, that is, their fi 

nancing deei.Gions ar" .inO_uenc"d by some desired Or target 

debtjeguity ratio. (Taqq<vt: (B74,1977) ). Third, the dZ 

nami.c adjus tmcnt; of long-·term debt and equity to th~'i.r de-

sired magnitudes is not fully achieved in short periods, 

but only gradually oV"r time, whereas tho ad-justl1\l:mt of di . .-
vidpnds and ~-;hort-tC1rm financi.n9 is mor.e rapi,d (Spies (197<1), 

~'agg[\rt (197~,1977), ,ltll.n.vand (lnd Ilarri,; (1984». Fourth, 

short-term debt and liquid aBsots seem to be used by firms 

as rosidual sources of financing (Taggart (1974,1977». 

Fi_fth, :firm~ J!laK(o thcdr d<ec;isions 0valualiliCj . current f1-

nBncia1~mBrket conditions (e.g., interest rates and stock 

prices) in r"lation to expected future conditions, or in 

other words, firms exhibit forward-looking behavior and 

make timing considerations (Taggart (]974, 1977), Jalilvand 
• 

and Harrh, (1984) ). And, sixth, i_nvcst-ment and financing 

behaVior di.ffers across industri.E)S an(] by firm si.ze (DhryrrJ"s 

and I<urz (1967), Jalilvand and lIarris (1984) ). 

I!o\~ovor, lanjely as a consequence of the fact thAt a 

unifying an'llyticc~l frilnlcvlork for the fi.l:'ln' B overall financial 

dedision malting process is not available in this literature, 
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ccntral questi.ons regi1nhn,1 "dcCjua U, model l<pcciffc1ltion and 

model selc,cl.J:Ull J"ull1Llin lllliln.swered. COIlCUl"n'lltlYI due to the 

unob.'Jl'rv,(bI0 natm'G of v,1l;iilblo5 li.b, tho finn's targets for 

inve~;lm('nt nnd finonci,nq I ti.minq cons,!dorati'()!ls and c~1"x:tal:ion5 

in gc~er1l1, the ideal vari.ables have !lot been available for 

estimi:lt-.ion and upon i.mp] Clllcontatj,on thc'se morluls have suffQ.l."ed 

from ubi-qui t.ous ('lTOrS in yar iab1 e,.:. Moreover, the (;xx"fficicnts 

estimated fl:om the modeL; 1216; any Etruc::un>.l. i.nterprctation 

and thGir variations across samplcD or ovcr time arc difficult 

to account fOl~. 

h uni.fyj,ng frarnew~)rk for the differcnt econometric sys­

toms of equations dcpicting the investment and ~inancing 

beh<1vior of firms ;(8 not only desi.rable Lo organize <lnd [iSSeB!; 

the empi.rical cvidence gathercd in thc past" but alsO to gllic'r, 

new Gfforts at specifying and cstim~tinq such econometric 

systems in the future. Jndeed, thG models m~e\TiouBlymc>ntion(~d 

can bG classified into two broad traditions on the basis of 

the Chal"1lcteri,stic8 tJlGy portray of the fi.nn' s ~.§, ~oet:::'!:lQ.i" 

as BUmmarized in T<lble 1.1.* (The tradition which I have 

labClll(,d as Intc'rcJc'pendent Adjllstment" IDA, encompasscEl the 

works of Dhrymes and Kllrz (1967), Fama (1974), McDonald, 

Jacguillat and Nussenb<lum (1975), McCabe (1979), and pctGrson 

and Benesh (1983); tho tradition which I label as Partial 
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Adjus'tinent: to '.I.'argets, 1.'1\'1', includes the work of Spi(~s (1974) 

Tnggil);t (1974,1977), and ,)aUlv<;lnd and Harris (1984). Ropre-

scntativc examples of models in e'lch of t.lJcse two t.raditions 

nrc pre~3elltcd .in App(m(li~: 7\). '1'h8 marked differences botl'lOcn 

tho two prototypical specifications favored by the IDA and 

the PNr trac]itiom; pose very critical questi.ons, For example: 

To whnt extent are these specific;atj,ons e(lI1,patible wi.th c.)ch 

other, or cquivalently, to what extent, do they depict the sanD-

decision-making problem of the firm? Under which assumptions 

would oneor the other speci,ficntion bo more appropriate? How 

can notions like "targets" and "timing considerations" be 

rigorously referred to a ration.)l decision-making problem of 

the firm? What are the 11eccs~ary or suffici~nt condition~ for 

n docision varinble to be properly cons ide rod as a residual by 

the firm? Without answers to those quostion~. the usefulness 

of empirical research bdsed on econometric systems of simulta 

neous equation~ like those mentioned before is only partial, 

and our understanding of the empirical relationships among the 

firm's investment and financing deCisions :is seriously hindered. 

This papor pretends to improve the present state of the 

art in modeling the overall financial decision making of the 

firm, explicitly addressing tho issues highlighted in the 

preceding paragraphs. Fortunately, rcce~~ devolopments in tile 

. . 
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f.teld of corpornte fi,nance (agency thcories nnd asymm2tric 

:i.n[ormnt1on ntorj("; of asset;: and 1iab11i.t1es choice by 

corpor<lU.oll>,;) and i.n the fi.cld of cconomj.cn (intertemporal 

opti,mi.zaU.on and i.nterrclated dewancb) offer the possibility 

of a'productive cross-fertilizntion of ideaa. 

'I'he paper is organi.zed as follows. Section IIoffc'J:s 

a model of a stylized decision making process of the 

optimizing firm to arrive at its optimal investment and 

financing decisions. Within the analytical fr&mework of 

this general model, notions like "targets" and "timing 

considerations" have a very natural and apP9aling interpre­

tation. In Section III, it is shown that the IDA and PAT 

prototypical model.s can be obtained as special (restricted) 

cases of the more general lnodel. and their particular 

coefficients can be interpretod in terms of the structural 

parameters of the latter. Section IV discusses the estima­

tion method and the relevant paramotcr restrictions to be 

tested. Section V presents' (~mpirical rQsults obtained front 

a s~mple of large Mexican private firms. Finally, Section 

VI closes with Bome final remarks. 
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II. TIm MODE)",. /1/ 

II. 1. set .~:E.' 

'I'wo typos of con corns may. be rocognized in the firm's 

"objective function" /2/. The first corresponds to the 

firm's purely ~!~!L~' concern with the out'_standinc; magnitlldos 

of its various assets and liabilities at a given point in 

time (e.g" its debt/equity ratiO and the ratio of current 

assots to short-term Ii-abilities'. 'J.'he second type corres-

ponds to t11(' d')Cnam.1c, eonccrn whieh tho firm may have l-egar­

ding the magnitudes of its assets and liabilities through 

consecutive points in time (e.g., the growth of its stock 

of net fixed assets, the proportional inerease of its long 

tel:m debt, etc.,. In pd_nei-pIe, both types of considerations 

may be relevant for the firm's decision making . 

• 

Letting Kt , Wt Dt and Nt stand for the outstanding , 
stocks in period t of fixed assets. working assets, debt and 

equity, respectively, I define the functions PtlK t • Wt • Dt.N t ' 

and Qt(Kt-Kt_l,Wt-Wt_l' Dt -D t _ I , Nt -N t _ 1 " representing the 

firm's static and dynamic considerations about its docision 

variables. (The interoretation of these functions is discm;sed 

• 
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bel("{}. S.i.nce thes" v,u:·ii.lbl,~:; aro 1:(,nl:e.1 by the Balanc() SIlC'ct 

identity. K + W = D + N t t t t, anyone of tllDse variables can be 

B~]stituted out and tIle functions Pt and Qt can be written in 

terms of the remaining arguments. hccordingly. Wt will be 

elind.nated in \~hilt follows. Furthermore. it w.i.ll be assumed 

for convenienco that Pt Dnd Qt arc second degree polynomials. 

Consider Pt first: 

( 1) 

(ak
t

k l,2
t 

+ .ddD~ + .nnN 2 kd K [1 kn 1C N 4 dn D N J(2 , L't t Wt t + at 't,t + at t t . at t t 

or, in matrix-notation: 

( 1') 

where the 3xl vector Yt is defined as Yt~(Kt' Dt , Ntl" and at 

and At are a lx3 vector and D 3x3 symmetric matrix of parameters, 

equal to: 

• 

a c [ak ad D,ntl·, t ,t' t' At .. 

a kk 
t 

a dk 
t 

a1<n 
t 

akd 
t a kn 

t 

add 
t adn 

t 

adn 
t 

ann 
t 

The polynomial P
t 

can be thought of as a second-order 

Taylor approximation to a static net revenue function. for 

example, if net revenue is given by 
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11hcl:C R(l(t.) 5.~.; net revenne from oporC1tjems ,111('1 tho substr<lcti.ng 

term ~cproacntD total financial cost (notice that tho coot of 

capital ia an U-Sllilpcd function of cill'itnl structure if °1(0(021, 

then upon taki.ng iJ sec.:ond-order 'J.'.ayloJ: e>:)Jans;i.on of thi.s functi.on 

at the point (k;dl ono obtaill~: 

at a R' - R' 'k + 3(01-C2)2[2 - (01-C2)2£ - (02)2- Co ~ 0 

where f"d/k a'nd R' and 1<." arc evaluat.ed at k. Itis noticeable 

that in the special case in which cl • 02 (BO that one is in the 

case in which there is not a well defined optimal financial 

structure fOJ: the firm), those coefficients would be equal to: 

ak"R' -R"k.- [co + (C2)2] 

akk " (1/?) R ' , 

ad c add " akd • 0 

so that the polynomial would be just a function of Kt . 

Consider next the function Ct' Its interpretation is 

casier to communicate if 0t(') is sccn as the sum of three parts: 

k d n 
Ql~ (.), Qt.'·1 and Qt (.), refen:ed to [\s the "cost!; of adjustment" 

incurred by the fiim when changing its stocks of fixed assots, 

debt and eguity, 
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respectively, as explained beloit'. (In practice I those elements 

are very (lifficult to identify separately, so what folloHS is 

merely an expository argument. At the end, only the sum fUnction 

matters). Thus: 

where: 

( 3 ) 

( 4 ) " 

• 
( 5 ) 

gives the "costs of adjustment" from changes in the 

stock of fixed assets, Hhieh can depend not only on the change 

of fixed 8ssets, but also on the way it is financed as explained 

by agency theories. !t is usually assumed in the investment 

literature that bk)O and bl:k>O i.e., the "installation cost" of t t' 
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r,l(;e. [Sc(' Hayashi (l'Q17) J. Morcover, the firm m",y incur 

additional costs on top of the "installati.on costs" when its 

investment. is financccl with some <1mount of outside funds as 

if outsiders realize bigger agency costs 

as the firm grow9 faster. If BO, one would expect btd and b~n to 

be posj.live, al.though perhaps b~n wquid be close to zero for 

owncr-lniHlaged fi.1:llIs. If fi.nancing dops not aff<"ct t.he cost of 

adjustlllont at all (as it is'oiten impll.citly assumed in the 

inve s tm<:>n t 1 i teull:.urc), tiwn one shall I el 

only t.he distinct ion ))('\"I<I('en insidt, ilncl outfjide financing 

matters, but the cost of ad:iustment L; not affected by the t.he 

split of borrowing and stock issues, thell b~d=btn#O. 

This is illustrated graphically in Figllre 11.1 In the 

benchmark sit.uat.ion in which investment. is finallced by an equal 

deplet.ion of circulating assets anel t.here is no l)orrowing and no 

I . . t Ok . '1 f tl t J . ] l' 1 ., C lange J.n egtu.:y, .t conSl.sts slmp yo: . 10 cos ·.S C lrect y .J.n,;e(A 
'. 

wit.h the chango in fixed assets, i.e., "inst.allation costs". This 

• " 'I 18 (.H:~P1CtO( as the lower curve in the fi.gure. 1'ho ·C\;O upper 

curves ahol>1 the Q~ (. ) fUnction when investment is financed 

with a positive amount of out.side [unds. If b~d>btn, the highest 

curve would correspond to a larger amount of borrowing for the 

same total amount of total outside financi!I<j. 

Similarly, Q{!. (.) gives t.!1c "COGt.r,1 0" adjustment." from 

changes in t.ho oto~)t of debt. Ao",in, part. of these cooto depend 
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on the debt cllilnge itselL (Most ilnportantly, perhaps, the 

deadweight costs 1:esul ti.nc; from a 'hi.gher: debt/equIty ratio as 

debtholdcrs require a higher return on the outstanding debt to 

compensate for .the larger probability of default. Other such 

costs would consist in loan appliciltion fees, fixed flotation 

costs and cornmiilsions on bOl1rj'isGues, etc.). Most lil,ely, these 

costs increase with the ilbsolutc amount of borrowing, although it 

is unclear if at an increasing or c1c·crO<.lsin9 rate. So, i.t would 

c1 appear it priori that bt>O but b t dd(O.· The magnitude of these 

costs could also be affect0d by changes in equity and perhaps in 

fixed assets, il.5 indicated in ( 4). As illcreanan in equity 

reduce the dc<)dweight cost.s from higher debt, one \~ould e)(pect 

b~n<O. Wit.h regard to chdnges in filWd assets, if agency costs 

increase with fast. growth, as argued before, thcn one would 

expect b~k>o. 

Finally, Qr(.) gives the "adjustment. cost.s" from changes in 

equi ty. Once mon~, these cos ts depend par-t.1y on the change of 

equity itself (e.g., administ.rative costs of issuing new sto~k, . . 

or, perhaps monl importantly, under asymmetri.c inforrnat.ion: 

transferences of value from t.he original st.ockholders to the 

suppliers of new outside financi.ng, as sugg(>sted by Myers and 

Majluf (1985)). These cost" may be thought. a priori to incre<lbc 

with the magnitude of tIle chango in equity, although it. is 

unclear if at an increasing or dccreasing rate, so one would 

expect b~>O but b~n(O. Moreover, the larger t.he proportion of 

retained earnings to the increase in equity, the smaller these 

cooff i.cients. M1,H t!.oni'\ 11 y, these cos ts may <11. co be D[fected by 
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Ch~H1(J0S in fixc~d ~ls~~nts (e.g .. , faster. growth increases the 

agency 

b~f:>O) 

costs percel.vc·d by outsiders thus leading to believe 

or by changes in debt (for the effect on tha pr.obability 

of dofault mentioned before, thus brd)O) . 

As mentionad alroady, it will be normally impossible in 

empirical analyses to distin,)uish individually the coefficients 

b kn . nd b nk 
t C\. t' 

I 

b dn 1 J.-nd tan ( ,J t TIH'r.efore, for 

simpl.ici ty, Bt below will be' COllsid('rt'd hereaft.er. a symmet.r 1c rna tr ix. 

This will not. affect the conclusions from the fol16wing 

theoretical analysis either, since it is only the sum of the 

coefficients in each of: t.he o[[..clingOll~tl pairs which is relevant in 

tlw analysis. 

In sum, once the functions Pt (.) and Qt(.) are pul together 

[equations (1) and ( 2) 1, the following maxi.mand (in matrix 

notation) is obtainAd, indicating the firm's concern with both 

the static and the dynamic interactions among its investment and 

financing variables: 



.13. -

where the 3xl vecto~' '1 t~ (K t • Dt , Nt) I contains the firm's 

decision variables, and the following are parameters: o at, a 

lx3, finally, At and Bt , symmetric matrices of dimensions 3x3: 

a kk 
t 

aJ(d 
t 

aIm 
t b kk 

t b kd 
t b kn 

t. 

At " a kd add adn Bt '" b kd bdd bdn 
t t ' t • t t t 

akn 
t "dn Ct ann 

t bkn 
t. t eln 

)t b nn 
t 

The objective function (6; constitutes the basis for the 

interpretative framework developed in what follows. It must be 

remarked that all parameters arc sub-indexed by time, for in 

principle there is no reason why they must be thought t.o remain 

constant. Finally, it must be mentioned that 0t will be a 

globally concave function of 'it (and, therefore have a unique 

well-defined maximum, if the matrix [At-Btl is negative definite. 

(See Appendix B at the end of the paper) . 

• 
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Assume initially th~t the coefficients of the firm's 

objective function (at's and bt'sl Dre given constants, known 

by t,he firm at the moment it makes its investlnent and financing 

decisions. In other words, these parameters arB deterministic 

and the firm has perfect informat;.on rl:1(larding t.heir magnitudes 

in the ent.ire decision hod.7.on (as c"pbin"d belO\~l. 

Suppose the firm in period t were to maximize 0t as in 

equation (6) wit.h respect to t.he decision vector Yt , with Yt - 1 

predetermined. It follows Lh,,'" that, unless Bt wore a 

zero-matrL:, the optimal decis ion a1: t depends on t11e previous 

decision made at t-1. '1'111)s, by the same token, if the fi.rm 

would continue to exist after period t. its optimal decision 

at t + 1 would depend on the deCision made at. t, and so on . • 
Yet, thero is no warranty that the decision at t + 1 conditional 

on'the decision at t would be opt_~"mum optimorul!!' unless the 

decision problem <It t had ~)roperly contemplated the effect of 

the current decision upon tho following period. If this were 

not the case, the firm ~Iould b8 bell11ving in a very myopiC way, 

and under the present. assumptions about th8 availability of 

inforIllation t.his behaVior \Vould be inconlpati.l.,lc with full rationalit.y. 
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Therefore, it will be assumed that the firlo in period t 

looks fOTl1ard to the subsequent effects of its curnmt 

financial decision. (Of course, the firm would have a 

certain rate of time preference Rt+j for period t + j, 

such that the series of Rt+j +1 <Rt<'j arc given cons­

tants nnd R • I). 
t 

SUpPC)SO that tho firm hod ~.,~2~22.':,=-2x decided on 

the m~gnitude~ of the stocks of fjxed n~srts, debt ~nd 

equity it wishes to attain in period t + I, in other 

v + (K + + + words, the firm has set a target 't+'· t+I' Dt+l' Nt +,)' 

for period t+l./3/. TIlen, the firm's two-period decision 

problem can be posed os follows: 

• 

• 
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(M.1 ) Maximize. with rcspect to Yt for given Yt - 1 and yt.l: 

( 7 ) 

Clearly. (M.l) constitutes a deterministic dynamic 

programming problem. If the matrix [At-13t-Rt+ll3t<'l) is negative 

definite. as it is assumed to be the case, then the first order 

conditions for a maximum of (7) are sufficient.· ·.raking the 

derivative vector with respect to Y t and equating to zero one 

obtairis; 

, 
( 8) at' + lI t Yt - b t ' - TIt (Yt-Yt - 1 ) + 

where Yt denotes that this value of Yt is optimal. For short, let 
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can be expressed as: 

( 9 ) 

It is observed then that in this two-period case, the 

optimal investment and financing decisions at t depend not only 

on the predetermined initial conditJ.ons at t-l, but also on the 

target for t+l, i.e., the exogenously Get terminal conditions. 

Once again it is evident that if BtC03x3' then previous decisions 

would be irrelevant at t, and similarly, if Bt + 1=03x3' then 

future decisions (targets) would be irrelevant for current 

decisions. Moreover, except in the special case ,in which Mt is a 

dIagonal matrix, the opti.mal investmen t and fi_nancing decisions 

would be interdependent. 

1~e qualitative nature of this optimal decision wOllld not be 

altered if the exo,t:.enously determined tcrmin81 conditions (targets) 

had been set by the firm for a more distant period t + T (1'> 1), 

although the expression corresponding to (9) Hould be in that case 

considorably more intricate. /4/. Thus, since the longer decision 

horizon adds qualitatively nothing to the picture but notational 

complications and unsurmountable parameter identification problems, 

the assumption that the fIrm's targets are set for the immediately 

following period I/ill be nlointained in tho analysis. 
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uncertainty; 
r ... · _~~~_~.....o...-

Consider nOlv the case in I~hjch th() jllll'allleH)rs contained in 

the vectors and ~Htrice~ a , A , band n are perceived by the . s s s s 

decision-maker as given ~nd known constallts only for the current 

period, s-t, Looking nllead from t to future periods, S)t, the 

decision-maker perceives these pal.'lllnetel'S os random variables 

distributed nccording to some conclitionnl probnbility distribution, 

as explained helow. The pal.'ticl.lnr reolizations of these random 

variubles will he observed, in turn, Ollce period 5 arrives. The 

idea is that tllC cnvironmerit (sunlmorized in these parameters) 

under which the firm's future decisions are to be made looks 

uncertain ahead in time, but this unu,rLuInty uisappoars right 

before the actual deci'sions nre made in every period, However, it 

will be assulDed that tile decision maker perceives at t some joint , 

prOb(lbility distribution function hei)'s lIt) conditional on the in-
• formation It availoble at t. where' Ps denotes the vector of random 

parameters releVHnt for poriod s. 

The optimal investment an~ financing decision of the firm in 

this context will be investigated next in the two-period horizon. 

As hefore, it is assumed that the firm has ~'xor,en02:l.2.!z decided 011 

tho magnitudes of the stocks of fixed assets, deht and equity it 

wishes to attain in period t + I, tllot is, it has set n target 
-:- r} .} '+ . 

Yt<-l" (K t + 1, Dt+l' Nt ... ,)' for penod 1."'1. Then, tht:' fi."'n'~ 

two-period decision problem can l)e posed as follows; 
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(M.2) Maximize, with respect to Yt , for given Yt - 1 , Y~+1 and 

( 10) 

The operator Et (x) " Et (xl It) denotes t.he mathematical 

expectation of any variable x (perhaps a function of Pt+l) 

conditional on It. Technically, this expectation is calculated by 

integrating x times h(Pt+lIIt) over the parameter space that 

supports h. 

Taking the derivative vector of (10) with respect to Yt and 

equating to zero, one obtains: 
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Under the present assumptions, the realization Pt has 

already been observed by the firm at the time (M.2) is faced, and 

thus at' A~, bt and Bt in (11) are constants, Also, Yt - 1 and Y~+1 

are predeterminGd, and Rt+1 is a known constant. In cont-rast, 

Pt+1 10 stochastic at that time, and Yt is a function of Pt.l' 

ThGrefore, (II) can be written as: 

The last expectation can be conveniently oimplified, as 

follows. Notice that Bt+l (Y~{-l-Yt)' equals the £01101'/1ng 3)0 

vector: 

[where Cov t stands for 

the covariance operator, of course defined in terms of the 

probability function h(Pt+lIIt), just as the operator Etl, one 

can write: 

(13 ) 

where: 
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• 
Zkk 

t + Zkd 
t <- Zkn 

't 
Zk 't 

" 
zkd >t + Zdd 

't + zdn 
't " Zd t 

zkn 
t + zdn 

t <- Znn 
t 

zn 
t 

(The definitions of the z~j and the Z£ (for i,j"k,d,n) are 

obvious from notation). 

substituting (13) and (14) into (12), the first-order 

conditions for a maximum of (M.G) can be written as: 

(15 ) a' + t 

Define this time bt<-1"Rt+1Et(bt+l)' Bt+l"Rt+1Et(Bt+l) and 

Zt=Rt +1 Zt • Then, collecting terms, the necessary first-order 

conditions for a maximum of (M2) can be written as: 

(15' ) 

.. ",' 
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" ~'hC\t value Yt [~[\ (Yt.) J of: the clc,cisj.on v;:Id.able Yt "'hich 

satisfi0s ( I ~i) is optimal for the firm. [The notation Et (¥t;) in 

(15') should not be misleading. Yt is not a random variable in 

the usual iwnse, but a variable whose value is determined 

optimally by I.he firm depending on the information available on 

the random par.ameters Pt+l f namely h (Pt+1 i It). This is 

highlighted if that value of the decision variable Yt ",hich 
• • 

satisfies (15') is renamed Y~, instead Of Et(Yt )). 

Compare the optimal invest-ment and financing decisions of 

the firm in the certainty and uncertainty cases [equations (15') 

and (8' ) J ~ A first dif[en~ncE' is just the interpretation of 

the coefficients in these equations: t-he parameters 1<nown with 

certainty in the former case are replaced by their corresponding 

mathemati.cal expectation in the latter case. A second 

distinction, however, is of greater importance. It haB to do with 

the presence of Zt in the optimality conditions of the 

uncertainty case, a term which does not appear in the certainty 

easet 

As it wi 11 be shown next, Z t presents a notion of hedging 

which is meaningful only under conditions of parameter 

uncertainty: in making its optima I curren t decisions, the firm 

hedges against the possibili.ty that the second-period 

adjustments, required to reach the predetermined target, may 

occur under relatively costly conditions. In a different 

language, z~, z~ and Z~ are a rigorous interpretation of "timing" 

• 
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for. investment, borrol1ing ilnd equity ch0nges, respoctlvely. To 

, ~k e)(plain thlf.;, t.al«' "t' for oXilmple. 'From (14): 

( 1.6) Zk = t 

Notice first. that K t , Dt and Nf:c 

(D~+l-Dt)' (N~+l-Nt)l are functions of 

[and, ergo, + (K t + 1-K t ), 

reflecting 

the firm's optimal response to the parameters to prevail in the 

second peri.od. Thus, the first term in (16) indicates how the 

firm expects its optimal response K~'''1-l<t Imuld vary together 

with the parameter ~~~1 over the entire range of values of ~t+l' 

A large positive value·of this covariance means that, given the 

firm's information, large values of K~+l-Kt will tend to coincide 

wi th large values of' b~~ l' Simi Iar I y, large posi. ti ve values of 

the second (third) covariance indicate that the firm expects , 

large values of Ot+l-Dt (N+ t + 1 -Nt ) to coincide with large values 

-kd -kn 
of b t +1 (b t+1)' 

• 

Notice also from (3) that the marginal "adjustment cost" 

in t+l from a change Kt+l-Kt is equal to: 

So, large positive values of Z~ (the sum of the three 

covariances just discussed) indicate t.hat the firm e)(pects its 

investment and financing decisions in period t+1 would coincide 

(in proba~).Uj.ty avo:r0gc) with large marginal "adjustment conts" 
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[or investment in f1xe~ asssts. Or, put in another way, z~ is an 

inclicator that under the firm" S ilVilU"lble information (It), it 

appears that the marginal "adjustment costs" frtim investment 

would be high in the period t+l. Thus, one should expect that to 

reach its target at the end of t+1, the optimizing firm would 

then invest more heavily in period t, so as to reduce its 

investment needs in the costly period t+1. This result is indeed 
• 

made clear below. Therefore, it is appropriate to refer to z~ as 

a "timing" indicator for investment in fixed assets. (A similar 

analysis leads also to conclude that z~ and z~ are "ti~ing" 

indicators for borrowing and changes in equity, respectively). 

In sum, under parametor uncertainty, the firm's optimal 

investment and financing decisions at t depend on the 

predetermined ini tia 1 condi tions at t-l, on the target for t+l 

(i.e., the exogenously set terminal conditions), and on "timing" 

factors (parameter covariances). As in the certainty case, these 

results follow from the assumption that Btand Bt+1 are non-zero 

matrices. finally, it,. is also seen that the optimal investment 

and financing decisions are interdependent. 
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Writing out·th(! matrix equation <15') onc obtains nfter simple 

algebrnic manipulations: 

(18) Optimality condition for Kt : 

(akk_bkk_bkk)Kt <- (a){d_bkd_bkd) D
t ... (akn_bkn_bkn,Nt ... 

bk){!(t_1 ... bkdO t-l ... bknN
t

_
1 ... 

bkkl(+ 
t<·1 -} bkdO+ t+1 -} bknN+ 

t.+1 ... 

Zk + (a){- (bk_bk ) 1 '" 0 t 

(19) Optimality condition for 0t: 

(akd_bkd_bkd) !'t + {add_bdd_bdd)Dt ... (adn_bdn_bdn)Nt ... 

kd 
b 1(\:-1 . + 

. dd 
b 0t-1 ... bdn 

Nt '- l ... 

kd ... bddD+ bdnN+ + b Kt+1 ... ... t+1 t+1 
d [ad_ (bd_bd ) 1 0 Zt ... -

• 

(20) Optimality condition for Nt: 

(akn_bkn_bkn)Kt + (adn_bdn_bcln) D
t ... (ann_bnn_bnn)N ... . t 

bkn !( t-1 ... bdn 
Dt - 1 + bnn Nt -1 + 

bknK+ 
t .. ·1 ... bdnD+ 

t+1 ... bnnN'" 
t+1 + 

n 
Zt: + [an_ (bn_bn ) 1 " 0 

where the parameters in standard characters are implicitly 

s~bscripted by t, whereas those in bold characters 

'-e~(peetations corresponding to t+1. 

denote 

. . 



26. -

It must be noticed that direct econometric estimation of the 

optimality conditions (11;)-(20) is a reasl.hle and interesting 

alternative \~hich has not been pursued in the empi.rical 

1 i terat.m;e. Inspection of the system of simultaneous equat.ions 

(18)-(20) reveals that. each of the three optimalit.y condit.ions is 

econori1etrically just identified by t.he fact. t.hat the numher of 

exogenous variables excluded in each equation is exactly equal t.o 

the number of equat.ions in the syst.em minus one. Moreover, every 

particular parameter in (18)-(20) is also seen to be individually 

identified, with the only exception of the terms [aj-(bj-b j )]. for 

jck,d,n, where only the sum but not t.he individual parameters can 

be estimated. This mc~n5 that, in principle, it. is possible t.o 

distinguish un"mbigLlously tlHough t.he empi.l:ically observed 

behavior of firms, the st.atic and the dynamic interactions among 

ipvcstment and financing which appear to bo rc}ovant for their 

optimal decisions. 

• 

In pract.ice, however, it. appe<lrs that bi~ maj or diffic-'Ult.ies 

will be faced when ostimat.ing B syst.om of equations like (18)-(20). 

First, there is the presence of: Y!29bs':;.!:_'L.~bJ.e .2.5:.E.:i.ab 1 .. S!. in these 

equat.ions (t.ho t.argets and the timing variables). Of cousoe, this 

problem can only be overcome by brinq in9 in addi t.ional. J:nformQ tion. 

(This is discussed in soction Xv). The socond practical problem 

\-Iould bo the 1:Ll;cly exi,steoce of mult.icollinoarit.y among the variables. 

The importance of t.hi.s problem, howover, t-Iot11.d Vcll:Y from one vanl~)lJ' 

to another. 



? 7 • " 

III. SOME HIPORTANT SPECIIIL CIISES OF TilE MOllEL. 

Two influentIal trac1.itons in the empiri.cal literature on 

the investlilent and fin,lIlcing behavior of firms were pOi!itcd out 

in Section I, llnmoly the IDII and PIIT t.radi tions. It is shown 

in this section thot the prototypic;l] econometric model of 

each of these traditions can be seen us a special case (i.e., 

one obtained under particlll.ar parumoter values) of tIle more H£ 

neral model dcvelo]led in the precec1illg secti.on (equations (18) 

111.1. TIle IDII model. ~, __ 'u~ _____ _ 

The non-stochnstic part of the prototypical IDII model 

(see Appendix II) Ilns the following form: 

where the d" arc parameters which characterize the interdepen 
~J ' 

dent adjustment of the endogellous variables, X
t 

is a mx1 vector 

of exogenous vori:lbles and the fi ure lxm vectors of parameters 

corresponding to these exogenous variables. 

It is strnigllt-forwnrd to verify that this specification 

can be obtained us a special case of the general model. Indeed, 

impossing the following p3fomrter I'cstriction!: (24) nij.b ij 
(for 1, j~k, d, n) on equ(ltions (18)" (20), 01.18 obt,j1.!l!c; 1l;rt'(l1' 

some a'lgebrnic l1I;lIlipulat'ioll the foll(lwing cquations: 
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( 26 ) 

( 27 ) 

(l/bnn)Z£ + ([an_(bn-bn)l/bnnJ 
• 

The ana lytica 1 formulation (25)·- (27 ) is seen to be 

forma lly equi va len t to the empi rica 1 sped fica tion (21) - (23) of 

the prototypica 1 IDA mode 1 rev iewed previously. Thu~" it is 

seen that such specification can be given an optimizing behavior 

interpretation under special assumptions, as reflected by the 

parameter restrictions (24), ~lhich have to be imposed on the 

optimality conditions. The nature of these restrictions is 

explored next. Rewriting (24) in tile original extended notation; 
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'l'hus,' it becomes cvi.dent th''\t. to der.ive a flow specification 

of the IDA type from the optimality conditions, it is necossary 

to assume explicitly that, for every pair of control variables i 

and j (l,j,Kk,d,n), the static tradeoff at t from a marginal 

adjustment in i and j must be just .offilet by the discounted 
• 

expected marg.i.nal cost from it dynamic L-eadjustment in the 

subsequent period. In other words, t.he firm can't do better by 

reshuffling it.s current portfolio of assets and liabilities ~ince 

any potentii)l static ga1.ns i.n tl1e present are lost in the 

following period by incurring in adjustment costs. 

The formal analogy established above permits to invAstigato 

the underlying detel:minants at the cOeffici_ents of the IDA 

models. consider first just their magnitudes. Inspection of 

(25 )-(27 ) reveals that, si.nce in the equati.on ·for Yi the own­

adjustment parameters b ii is in the denominator of all 

coefficients in thA equation, then the more costly it is to 

change Yi (i.e., the larger b ii ), then the smaller the changes in 

Yi would ba. (For example, the effect of "timing considerations" 

would be smaller the larger the own-adjUstment parameter in the 

corresponding dependent variable). It is also observed that the 

magnitUde of the coefficients associated with the other jointly 

dependent variables or the targets depend on the cross-adjustment 
i' . , 

parameters (b J and o1.J) r which appear in the numerators. (Thus, 

for example, the larger bled, i.e., the larger the agency costs of 
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debt on investment, then the larger the eifect on investment from 

changes in debt); These findings arc all 1n accordance with whit 

ona would intuitivoly expect. 

As for the signs of these oOElffieien];s, equations (25)­

(27 ) clearly indicate how these depend on the signs of the 

parameters. As seen in I\ppendix B, the concavity of the firm's 

objective function itself implies th'at all the own-adjustment 

pilrameters (bii ) must be positive, whereas the cross-adjustment 

pill'ameters (b ij ) could be positive or nNj<ltive within. some 

specified range and the expected future cross-adjustment 

parameters (bij ) are not l-estricted at all. Thus, the signs of 

the coefficients associatE'<l with "timing considerations", for 

example, are seen to be positive. (Therefore, if it is expected 

by the firm that high investment in the subsequent period would 

coincide with large costs in adjusting the stock of fixed assets, 

Le., if z~>o, then investment in the current period would be 

higher). 

Complll'ing ldtb equ;ltions (25)- (27), it is recognized that the 

exogenous variables actually incltldcd in the empirical specifi­

cation (18)-(20) ought to be formol1y interpreted as proxjes (or 

• 
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the e)(pccted future (tar.<Jot.) valuer;, of the endogenou~; variables. 

However, it is unf.ortunate that. the pan:tmeters associated with 

these exogenous variable!'; are not indivi.dually identified from 

the estimable coefficients. 

To see tllis, take for example the investment equation. The 

exogenous variables included in this ~quation are usually growth 

of sales or output, profit rate, capital stock, depreciation, 

cash flow, average interest rate. It seems that change in sales, 

capital stock and depreciation would work well as proxies for for 

+ + Kt+l' cash flow and the average interest rate for Dt +1 , and the 

profit rate for N~+l' although, of course, other interpretations 

could be valid. Yet, suppose ona believed: 

(28 ) 

e3(Depreciation) + random disturbance 

Then, sub s t it uti n g (2 8 ) , into ( 27 ) it is observed that the 

coefficients of these three exogenous variables in the estimated 

equations would correspond to (e1bkk/bkk), '(e 2 b k l;/b kk ) and 

instance the 

coefficient of the capital stock variable into the coefficient of 

the sales variable, only the ratio (e1 /e 2 ) would be identified. 

More import.antly, nel.ther the individual adjustment parameters 

nor the ratio bkk/b kk could be identified. (As previously 

mentioned, this problem can not be overcome unless additional 

l.nformation is brought in for estimation. For example, the actual 
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-:­value Kt+1 could be used os an obscyvulion witll error of K
t

-:- 1 
and then soles growtll, copital stock ond depre~iotion he used 

as instrumental variables for consistent cstimatioll). 

The non-s~ochastic part of th.e prototypical PAT model 
.... 

• .1. '!.,' ," 

(sec Appendix A) has the following form: 

(29) (Kt -l(t •. l) " mll (K~+l-Kt-l) .. m12 (P~_+l-Dt-l) .. ml3 (N~+l-Nt_l) 

(30) (Ot-Dt-l) " mn (K~+CKt-l) + tn22 (D~+CDt-l) .. m23 (N~+I-Nt-l) 
+o2Xt 

(31) (Nt -N t - 1 ') " m31 (K~+l-]{t-l) + m32 (Dt+1-Dt - 1 ) .. m33 (Nt+1-Nt-l) 

.. +o3 Xt 

where again the mij and the 0i are parameters and Xt denotes a 

vector of exogenous variables . 

• 
It is straigllt-forward to verify that this specification 

can be obtained as a special coso of the general model. Indeed, 

impossing the following parD~eter restric~ions: (32) aij.O 

(for i,j " k,d,n) in equatio11S (18)-(20), ono ohtains aftor SOme 

algebraic manipulation the following equations: 
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(33) II :K ) .. (b kk / (bkk+bkk ) ) ((" -K ) + (. t"t-l "t + 1 t· 1 

(bkd / (bkk+bkk') ) •• (Ilt +,-D
t

_ 1) + D 

(bkn / (bkk+bkk ) ) 
+ " 

(Nt <.,-Nt _1) + 

(_(bkd+bkd)/(bkk+bkk) ) (l\-D t _ ,) + 

(Nt - Nt· 1) + 

(a k _ (hk_bk ) ) /(bkk+bkk ) 

(35) 

• 

" (bkn/(bnn+b.nn) ) (K+ K ) 
t+'- t-' + 

Cbdn/(bllll+bll11) ) (ll;+,-Dt _,) + 

(bnn/(l,llll+bnn ) ) (N~+,-Nt_') + 

(_(bkn+bkn)/(hlln+bnn) ) (K
t

-K
t

-
1

) + 

C- Cbdn+bdn ) /(bnn+b lln ) ) (Dt -Dt - 1) + 

(l/(bnn.bnn ) )Zll •. ( (all_Cbn_bn) )/(bnn+bnn )) 
t 

The preceding equations provide an appealing interpretation 

of the "partial adjustment coefficients" (mi.j) in the empirical 

equat{ons(29)-(31). For example, the coefficient m" in (29), 

corresponding to the proportion of the difference K;+,-K t _1 that 

gets effectively translated into D change in Kt"K
t

_ l , is seen from 

(33) to be f\ll1dDment~llly determined by the ratio bkk/(bl:k.·bkl(). 

.. 



34.-

Clearly, as the two parameters in the denominator 

would norm<llly have the same sl.gn, the preceding ratio is 

positive and less than unity, or in othel: words, the referred 

"adjustment" as a proportion of the diffenmce l\~+ l-Kt-l is only 

"partial". lis one ,IOU Id expect, the large, t.he expected marginal 

adjustment cost. in the period froln t to t+l (b kl( ) relative to 

the t,otal marginal adjust.ment cost i,ncurred in the two-period 

kk' kk from t-1 to t+l (b +b ), the larger the fraction of t,he total 

adjustment that will be undertaken from t-l to t. However, it is 

noticed that the "pal:tial adjustment coefficients" mij for i f. j 

do not have to be neither positive no): less than unity in 

absolute value. [Spie8(1974) had noticed this possibility of 

"over-reaction" of Bach endogenous variable to changes in another 

jointly endogenous va!iable, but did not provide 11 fundamental 

explan(.ltion of the determinants of the "partial adjustment 

coefficients"]. 

11 second point worth noticing in equations (33)-(35) relates 

to "timing considerations", As it should be recalled from section • 

I, these \~ere thought to be important a priori in the 

specification of the firm's overall adjustment process, but their 

inclusion was only informally justified. Equations D3)-(35) I in 

contrast, give a rigorous interpretation to the notipn of "timing 

considerations" through the ter.ms zi (for i"k ,d,n) • 

Fina 11y, a third point worth noticing in equations (33)-

(35) relates to the interdependencies among the. changes in all 
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the endogenous variab.lcs. In equation 133), tal~en again for 

example, it ts seen that (Dt-Dt_l.), and (N t -Nt - 1 ) do ,appear as 

explanatory variables for (I\t-Kt_l)' Thus/ t.he optimizing firm 

must treat all these va);'j,Bbles as jointly interdependent. The 

act.ual importance of these interdependencies would depend, as 

observed in (3:»-(35), on t,he actual magnitude of the cross­

adjustment parameters -Cb kd , hkn /bdn and b kd ,b kn ,bdn ). 

These interdependencieB have been treat.ed in different ways 

in the empirical literature. Usually, it. is assumed that the 

endogenous variables Bomehow "residually adjust" depending on the 

overall financing needs of the firm. [See, for example, 

Taggart(1977) and Jalilvand and Harris(1984)1. The necessary and 

sufficicni parameter restrictions which have to be satisfied for 

this tobe consistent with r<Jtional optimiZing hell·Hviol' are tnvc" 

tigatcd 'in Villarreal (1986). 

Finully, it must he remarked that the PAT specification can 

be given nn optimizing behavior interprotatioll, provided that tIle 
• 

parameter restri.ctions preViously mentiOllcd nrc imposed. The 

fact that tIle restrictiollS (~2) must bcimposed is of considerable 

importance, for they reveal that it must. be as"umed that the firm 

is only concerned with the dynamic adjustment costs, but not at 
all with tIle secolld-ordcr terms in the static function Pt , 

• 



1 V. 1 Q"Y.<::!'_~L9~. 

In Section II, 3 system of simultnneOlls equations depicting 

the firm's investment 3nd financing behnvior wns derived from an 

explicit intertemporal optimization_prohlem. Thot prohlem poses 

t]IO firm's choice of assets Rnd linhllities in n highly st)·l.jzed 

fushion, characterized by 3 nllmber of strllctllrnl par~mctcr5. 

This wily of conceiving the finn's overall financial decision 

implies some important tcstDblc rcstric;tions oc;;ross the 

cocfficlents of the system of simultananeous equations, prcvi-

ously unnoticed in the related literatllre. The purpose of this 

section is to highlight those restrictions (subsequently referred 

to as the Theoretical eross-Equ~tion RestYictions, TeE) and to 

suggest a methodology to statistically tcst tllcse restrictiollS 

as well as the IDA and PAT restrictions explained before in 

Section III. 
• 

Tho system of simultaneous equ~tions·onDlytl.cally derived 

in Section II (viz., the General Model) is presented in Tuble 

JV.l. (Tillie subscripts correspond to the years 1979, 19BO (lnd 

1981, looking fOnl~1)'(l to the ('mpiricaJ impl emenut ion). The 

system in the UppCl' panel (S.l) is written in terms of the 

structural porameters of the firm's dccision problem. The TeE 

restrictions on this system can he easily recognized. Notice 
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that these non-lillear restrictions nre highligllted In the lower 

panel of the table. 15/. Thus. a test of these restrictions 

can pr6ceed as follows. I'lrst, the system in the lower part 

of the table (5.2) is to he -estimated without nny restrictiollS 

by some oppropri~te econometric metllod (as explained below). 

Second, the system S.2 is estimnte0 ngain, tIlls time with the 

non-linear TeE restrictions impossed. Finally, a standard test 

of the Ilull hypothesis that the TCE restrictions are true can 

be dOlle on the basis of the relative goodness of fit of the 

unrestricted and restricted systems. 

Similarly, the IDA specificatiOll (S.3) of the model is 

presented ih Table JV.2. As explained in Section III, this 

specification is obtained by impossing the IDA restrictions 

(presonted at the bottom of the tahle) on the General Model. 

Thus, a test of the IDA restrictions can he based on tIle rela-

tive goodness of fit of systems 5.1 DlldS.3; Naturally. the IDA 
• 

specification inherits the TeE restrictions from the General 

Model, as it is clear in the upper and lower panels of the 

table, 50 that these restrictions cnn also be tested under the 

maintained IDA specification (i,e., by comparing the goodness 

of fit of systems 5.3 and 5.4). However, it must be mentioned 

that the IDA and TeE restrictions aTe net all independent, 

Indeed, it is straight-fenmrd to verify thnt the IDA restric­

tions imply some {although not all) of the Ten restrictions./6/. 
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Lastly, the PAT specification (5.5) of'thc model is presented 

in Table IV.3. The PAT, re~;trictioJl~ (at the pot ton of the tabJe) 

which give this specification as a special c,,'se of tho Gl1l10r,11 ~Io­

dol eRn also be tested by comparing the goodress of fit of system 

5.1 and S.S. It is evident from tIle upper and lower parts of tIle 

table'that the PAT 5pecific~tion also inherits tlleTCE restrictiollS 

from the General ~lodel, so that these restrictions can be tested 

as well within this specification. As in the preceding case, it 

Cln be verified thot the PAT restrictions already' imply some (but 

not Ill) of theTCS restrictions./7/. A hierarchy of models is 

offered ill Table TV.4 summarizing tlle preceding idea~. 

The estimntion of the varlOUS systems of simultaneous 

equotions previously presented must consider the fact that there , 
are unobservable variables among tlle explicltive varilbles of tllC 

,model. Indeed~ ordinarily, tlle ecoriometriciln would not observe 

the firm's target levels for its stocks of fixed assets, debt and 

equity. nor would he or she observe the "timing conditions" for 

investment in fixed assets, bonoHing nnd equity changes perceived 

by the firm It the tilne it makes its optimal finoncill dccisl,on. 

However, IS it is explained next, it is possible to overcome these 

difficul ties. 
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Con'sider firsttlH~ issLle of the target variables, nnl! 

suppose, for concreteness, that the finn is to decide in 19B() 

on its currently optimal levels of fixed assets, debt and 

equity. As eX]llained in Section II, given the values of these 

vndnbJes inherited from 1979, the firm liI:d,('s its investment 
• and financing decisions in 1980 considering some torgets felr 

1981 and the information currently avai18ble on the parameters 

affecting its olljective function ill the two-year period 1980 

ond 1981. Then, when the firm is to moke its 1981 decision, it 

may find that the p:Ir,lIneters actually o],serVj:'d ,It that time are 

not exactly those origillRlly expected to prevoil and, tIlliS, 

its 1981 actual decjsion rony not coincide witll the oririnul ", 

target for 1981. Nevertheless, the ::..ctu,t...~ 1981 docision (,~hich 

is observable) woul.d reflect the originul (unobservable) target 

to cortain extent: ony discrepancy would be due to tIle ch,lllge 

bctween 198() and 1981 in tIle information relevnnt to the firm's 

decision and \~hich,. of course, could not be antici)l[ltecl by the 

firm in 1980. In ot.her "ords, the !l£!~~.:::L level s of fixed ilssets, 

debt and equity observed in 1981 can be seen as ~J?s£'!':'Y-'L!)ons 

~!.tl:...~_!ror of" the original target levels for that year. 

Of course, if these vuriublcs observed with error were 

substituted for the correct explicative variablcs in tho model, 

inconsistent estimntes would result. However, one could usc 

• 
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instrumental v:lriables (i.c., v:lri,lble5 corxc1ated with the true 

targcts, bllt uncorrelated l1ith the information neHly ul'rivcd 

between 1980 and 1981) to elliminnte the obs'ervation errol' in 

a first 5tal:e of the estimation process. and then get consistent 

estimute5 in a subscqllent stogc, NunlerOU5 candidates to form 

instru~ents nre usuJllyavoilable. For example: 1) previous 

profit morgins on sales; 2) the ratio of intorest pRym~nts to 

sales in the precedillg period; 3) the proportion of short-term 

debt to total debt; 4) the growth of sales; etc. 

Consider now the i.ssue of the "timin); conditions" percci,ved 

by the firm ,It the time of its decision m~king (i.e., the Z'g), 

which arc also unobservable explicotive varia~les under ordinary 

eircuJl)staneus. Here the researcher needs to have some indl er)-

tors of the firm's beliefs regarding the likelihood of facing 

lorge adjustment cost parameters coinciding with big adjustments 

of its decision variables in the future. (Morc precisely, it 

• is the covariance between the cost pnr~lIneter5 <lllrl the adjustmollt 

in the decision variables whitl] is required). This information 

is absolutely impossible to obtain. Perl]aps the best rhe 

researcher cOll1d do is to obtain some qualitative opinion Cram 

the firm's manogers, although this "'ould IJllovojA9.~ translate 

into observation errOrs in the respective indicators; 
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Neve'rtho)es5, this is the npproach follo\{ed in the empirical 

implDlllontntion rDportOtl belo\{. (TIle nilture of tIle dicllotomous 

indicators used is expl;lined in Appendix C. The usc of dummy 

vad.llbles as proxies for Ui\obSefVnble vnrinbles is discussed by 

~!addnla (1977). In genel';ll, it is uncl('nr if the use of dummy 
• 

indi.cators reduces asymptoti.c bl<15 relative to thnt which occurs 

in a misspecifiec1 model Nllere the unobscv.1ble variables ure 

simply ignored). 

IV.3 Estimation ~le1..hoc1. 
-.-~-~-----

The General ~I()del can be succintly wri.tt.en in matrix not.otion 

as folloHs: 

(36) CY '" FY + GY+ + liZ + U 
- 1 

where the 3xl vector Y includes the ,lecision variables (I(, D, N); 
<. 

Y-
1 

and Y denote their jl<lst v<llues and corresponding tilrgcts, 

respectively; the :'>xl vector Z contains tht~ "timing variobles"; 

C, P, G, find II <lJ'(l parameter matrices and U is :) 3)(1 vector of 

stoellastic disturbances. 

As argued before: 

(37) yO- " NW 

moaning thot tho (llnobservDDle) targets arc reloted to some 

(ob:wl'V3ble) voriables contoined in the vector 

W (~I is simply 0 mat6x of parameters). Moreover, 



(38) 
... 

y "y - V +1 
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indicating that subsequent realizations of tllo. decision variables 

CDn be interpreted DS ohserv3tiOllS with error eV) of the earlier 

tal'gets. 

Equations (36) and (37) togetl10r arc conceptually analogous 

to the Zellner-Goldberger simultalleous equation model with 

unobsc!'vab](l variHblcs. (Zenner (1~170), Goldherger (1972,1974) ). 

(A random disturbance vector may he appended to (37), yet it 

would be undistinguishable in practico from V in (38)). Equation 

(38) is important since it brings the additional in-formation to 

identify the structural parometers in F and G individually (which 

can't be done if only (37) is substituted into (3b), as it has 

been implicity done in the received literature, as mentioned in 

Section lIT). This new 3pproach has no precedent in the !;'.imnl tn-

neous equation models of the firm's investment and financing. It 

emerges from in the ~ational-expectations literature. (See: 

Konnan (1979), Hansen ond Singletoll. (1982). Pindyck and 

Rotenlbcrg (1983), Prucha and Nodiri (1982,1985), Wickens (1982) 

and·Kokkelenherg (1984)). In an equivalent fashion, equation 

(3S) may be substituted into (36) ond then. llecause of (37), W 

provides the instrumental variables neC0ssary to obtain consistent 

estimates of tIle structural parameters in (36). 
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The problem of identific<!tion in a simultaneous equation 

Illode} l1ith random meaStlrellwnt (>t"l'or in the exogenous variables 

has been studied by Chernoff and Rubin (1953), S'lrgnn (1958), 

Goldberger (1D7~) and HallSlllnn (1977). I\n order condition for 

identification would be fulfilled if t]lore exist sufficient 

instruments in W for the endogenous varillbles in the right h<lnd 

side as woll ~s for tllO exogenou~ variables observed with error. 

1\5 montioned e:lrl1e)', this \'Jould 110rmall)' bc.~ the C<lse. 

I\s explnined in lIausman (1977), a coltsi~tent estimation 

procedure is to treat Y~l as anotllcr endogcno\ls variable and to 

usc instrumental variables (UDcoff0lated with the orrors but 

+ . ! f corrolnted with Y ). I\s shown b), Sargan (19SB), t Ie \J~;e o. all 

the predetermined vlll'iablc$ Pleasured wi thOllt error is best 

asymptotically. IJausnwll (1977) shows that si.nce (37) morn})' 

adds jl1St iJonti[i0d equations to the s),stoln, 35LS applied to 

the equation resulting from substituting (38) into (36), using 

all predetermined variables as illstruments is asymptotically 

cquiVil}ent to a full-infonnation j,nstrulHontnl variahle estim<lt:or 

and both are full)' efficient. 
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IV. 4 The dnta, 

The dnta used for the ell1pirical <lI)(llysis consisted of a 

sumplc of 141 )vIcxicnIl private forms. (A dctnilcl(1 description 

of the data-set is provided in Appandix C), All estimation 

excercises Hnd tests of hypotllcses were repeated on the entire 
~ 

sample, as well as on several 5ubsamples with firms classified 

by size bascd on the book value of TotR] Assets in 1979: group 

S (0-100 million pesos; 39 firms); grollp)vl (100-250 million p6 

50S; 29 finlls); group L (250-400 million; 36 firms) and group 

G (over 400 million; 37 firms). Another interesting SUbsRlllple 

consisted of those firms facing no unsntisfied demand for do· 

mestic credit froll1 tIle hankJ.ng system, as manif()~t()d directly 

by thair top executives in 1980 (group Nee, 93 firms). 

The ~Inalysis focussed on the yeilr 1980 (i. e., the predc" 

termined variables refer to 19.79, whereas the turgets refer to 

1981; the "timi.ng i'ndicatiors" Here qunlitative (lppraisals 

expressed by the firms' managers in July of 1980). The )'eur 

198Q. may be considOl'ed as "normal" for the ~Icxicun Economy. On 

one hand, the impressive growth of 1978 and 1979 decelerated 

s6mehow i~ 1980; but, on the other hnnd, the severe crisis 

which. began in the· second half of 1!JB1 ",as not anticipated yet, 

Further discussion of the financial conditions of the period is 

offered in Villarreal (1986}. 
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The General Nadel (8.2) was estimated first on all sub­

samples by 251,8, using all the avaiiablo instruments; past 

Val1H:s of the dodsioll vll)'iablos, dichotomous "timing indica­

tors", fin!lndal rat.ios frolll the last Dccounting period (pro-­

fit margin on SDles, interest payments divided by sales, to-

tal taxes divided by saIl's, ratio of short-torm debt to total 

debt, rotio of net liquid assets to total assets, growth of 

sales) and anticipated fixed assets expenditures for 1981. 

Nd.thor tho TCE, 1]on tIl(' lTli\ llnd Pi\T Tf~"triction" w'ere impo:,;cd 

at this stage. The unrestricted model was tllon reestimated 

by 35L5, with an estimated covariance mairix obtained from 

the2SLS residual.s. Both sets of esti.mates did not differ 

much, providing some indication on the correct speCificatioll 
" 

of the model. To investigate the issue more rigorOusly, a 

Hausmiln specificiltion test (Hausman (1978)) was don'e for cadI of 

the subsnmples. The lnill hypotheses that the model is correctly 

specified could not be rejected in any of the subsamples at the 

951 confi.donce lovel. Tllcrefbre, 2SLS and 35L5 estimates of 

the coefficients of the model would be consistent. 



V.2 Tests-of parameter restrictions. 

The General Model was estimated next with the TCE res-

trjctions imposed, using ugain (non-linr'or) 3SLS. A qtlUsi-like-

lillood ratio test proposed by Gullant and Jorgenson ( ) 
~. 

was used to test these restrictions 011 the variOllS sUbsomples. 

Under the null hypothoses that the restrictions arc true, 

Gallant and Jorgenson show that the difference between the 

minimum-distanco statistics from tIle restricted and the unres-

tricted models is distributed as a chi-squorc with degrees of 

freedom iqual to the number of restrictions. The results are 

presented in Table V.I. The TCE restrictions could not be 

statistically re'ected at the 951 confidence level in Rny of 

tIle groups, except in the L group. 

The General Model was estimated once more (35L5). this 

time with the IDA restrictions imposed. The results nre prC'sentC'd 

also in Table V.I. Using the s~rne test as before, the IDA 

restrictions aTe rejected at the 95' confidence level in uII 

but the Nee and G groups. Similarly, the PAT restrictions 

were impossed on the General Model and tested in an identical 

fashion. The results are presented also in Table V.I. The 

PAT restrictions can not be rejected at the 95~ confidence 

level in most samples, except in the M group .. (Tests of the 

TCE restrictions under t)le maintained PAT 5~ecification lead 

to their rejection only ih the L group, as before. Under the 

maintained IDA specification, the TeE r('~trictjonl are relccted 

only in the M group). 



In sum, t)le TCE r6strictions revealed by the model of 

Section II could not be rejected in .the lnrge ma),ority of cases. 

Additionall)' t)le PAT ~pecification seemed to perform better than 

the IDA specification in m05t cases. 

The 35L5 estimates of the TCE-restricted Gell('raJ Model are 

reported in Tables V.2a to V.2C'. The difference in m:lgnitudes, 

signs Bnd statistical significance of the estimated coefficients 

for the entire g,llnpl(' ("ALL") compared to the subsilmplc of fh'ms 

without unsatisfied demands for domestic credit (NCC) in note1\'Ort11)'. 

(As 56~ of the "credit constrr1l.ned" firms concentrates in the 

Hand L groups, representig 48~ nnd 3Gt .of tho firms incluekd i.n 

those groups, the existence of binding credit constraints may' 

explain the contrasting results obtained from these groups rolative 

to the others in Soction V.2). Consequently, attention will bb 

focussed in what f6110W9 exclusivoly on the results obtained {rom 

the NCC, Sand G groups. In this respect, an intcresting finding 

from Table N.2a to V.2c is-that the macinitudes and statistical 

significance of the coeffIcients associated I{ith past values of 

tlle decision variables in the three equations arc larier for the G 

than for the 5 group (with the NCC group inbetween), I{herons tho 

opposite is true regarding t)IO coefficients associated with the 

target variables. 

The 35L5 estim~tos of the coefficients of the TCD restricted 

PAT model nre reported i.n T:lbles V.3~ to V.3c. The main findings 

Ul"e the folloldng. Consith'r first the direct interactioI)s hetN('l'lt 

current invcstment and finallcin~: 
_,~'w__ " 



• 

48.-

a) In the investment equation, current borrowing and equity 

increases have positive signs, as should be expected from the 

sources-equal-uses identity. It is noteworthy that in tho NCC 

group the effect of current borrowing <lncl equity increases on 

investmcnt have exactly the same magnitlldo, although the latte~ . , 

is statistically more significant. In the S group, although the 

coefficient of borrowing is larger', it is not significant., 

indicat.ing that. investment by firms in this group is 

systematically more related to equity increases than t.o 

borrowing. In the G group, the coefficient of equity increascs 

,ppears to be larger and alsa morc significant than the 

coefficient of borrowing. These findi.ngs confirm tl1" common 

beli"f; on the preeminence of equity financing (e.g., retained 

earnings) among t1exican firms and highlight its sti II greater 

impottance among smaller firms. 

bl With re'jard to \;h" use of additional financing, the 

estimated coefficients (see Table IV. 311.) indicate that, 

controlling for afl other factors, in the NCC group current 

investment is increased by 50% of current additional debt ar 

egui ty f inancin9 and, presumably, the remaini ng SOl!; goes into 

circulating assets. In contrast, in the S group only 25% of 

current increases in equity goes to invest.ment in fixed assets. 

(The estimate for borrowing could not be precisely estimatedi but 

nevertheless the 301 figure is suggestive and reasonable). Thus, . . 

in t.he S group a larger proportion of financing presumably goes 

to increases in circulating assets. Finally, in the G gl:OU['J, tho 



cHt.imat.",d coef.ficients. indicat.o that current investment it; 

increased by about 60' of current borrowing and by 80% of current 

equity increases. Thus, the proportion of additional debt or 

equity financing going into circul<ltin<) assett3 is considerably 

sma l.ler in the G than in the Sand NCC groups. These finding G 

seem qualitatively reasonable, given the importance of working 

capital in smaller firms. QuantitatiVely, the 50-50 split in thA 

Nee group appears to be sensible and the corresponding figures 

for the Sand G groups do not seem unplausible. 

c) The counterpart to thc previous findings is observed in 

the equations for b6rrowing and equity increases (Tables IV. 3h 

and IV. 3c ). The effect of current investment on cur l:'ent 

borrowing and equity changes is positive and significant for the 

three groups. In the Nee group, the co",ff.i.ciel1t of ilW8i,LmenL on 

borrowing is not very different from Lhe coefficienL an eguity 

increases. For the S group, investment appears to have a larger 

effect on eguity changes than on borrowing . 

• 

d) Lastly, among the contemporaneous interactions between 

invostment and financing, consider the effects of curl:'ent 

borrowing on equity increases, and vice versa. The corrosponding 

estimated coefficients (see Tables IV. 3b and IV. 3c ) are 

negative and significant in the three groups. In the Nee group, 

for example, current borrOWing Wall ld be reduced by 83% of the 

current increase in equity; in the S group this figure would be 

140%, and in 'the G 9rouP 72%. It must be emphasi:o:cd that these 



figllres denote the Buhstitution between the two alternatil1e 

sources of financing ilt a roint i.n· timE1 (short-run). As it- \,61J 

be seen nc)(\;, when adjusting to Ulrgets (over the medium"-rlln) 

both sources of financing move in the same direction. 

Indeed, consider next the' effects from _a.9jusJ:.f:11~l}_t . ..!:.Q._t§\!=:.Si'.t~!i __ 

which arc present beyond the contemporaneous interactions :iu,;t 

descr ibed. The mode 1 suggests that the following phenomcma arc 

going on: 

e) The investment and financing behavior of firms in the t'rr 

and S groups exhibits strong characteristics depicting the 

j_nfluence of targets. The behavior of firms i.n the G group 

differs rcmarkably, since only the contemporaneous interact-'o]l,r, 

previoll<:ly o<"l;crihf'd, h\lt- not_ t:hc targets, appr.>ar to be impo)'t.rln(· 

in thj.s group. (Indeed, all the adjustment coeffici.cnts in th" G 

qroup are emall i'lnd statistically insignifici'lD1L. 1)).1(," cC'l''':i')c'''c.(J 

individually). In any cilse, the own-adjustment coefficient" of 

each of the three va,riables are positive (as required by theOT)l) 

clod less than unity (denoting that the adjuntment o[I.-.h" 

corresponding vilri2bJe towards its tan:1r,t_ i.s 00 1.1' rr,,:U_i'd), 

f) In the Nee and S groups, invostment roflects r~rtj~l 

adjustment towards tho own target for fixed aoooto ana, UC~~· 

interestingl)!, thin adjustment j,s signifj.cc_nUy in")t:<,nc(>(l, ]-". the 

adjustment o~ the financial variables towards thci~ co~~csr~r:~i,~0 

t'-.=:u:gets ~ (Sec t2p.bJ.c .. IVa 3a)" The C'!ctirr~)c.cc1 (:("0.;~2ic.i_c::1.~·~,'<:; ,:I."r:r'l,~,(:(l~-,.r.~ 
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fixed assets set for two years into the future is of 501 in the 

first y(·ar. On t.op of thi.s effect, investmant is significantly 

and negat.ively aff('ct.ed by t.he adjustment to financial targets 

which takes place at the saml? time. In the Nee ,group, i.nvestment. 

in the first period is reduced by 25' of the debt. increase 

desired over the two-year period, and by 27% of the desired 

adjustment. to equity. (In the S group, investment i.n the first 

year would be reduced by 37% of the desiredincreasc in debt, and 

by 281 of the dcsired increase in equity) , 

An example i.s useful to illustrate this point. If " 

representat.ive firm in t.he Nee group planned to invest one dollar 

by the end of a two-Year period',the magnitude of the estimated 

coefficients indicates that it would invest about fift.y cents by 
• 

the end of the first year if it planned to finance this 

investment entirely by an equivalent d8pletion of' circulating 

assets. Instead, if it planned to finilnce this investment 

entirely by increasing its out.st.anding lev8ls of debt or equity, 

the firm would invest only 25 cent.s by the end of the first year. 
~ 

Mo~cQver, it would not matter very mucll Whether these additional 

financing consisted of new debt or equity. (Of course, on top of 

this there would also be the effects from contemporaneous 

borrowing and equity changes, as explained before: current 

investment would be increased by 50% of current additional debt 

or equity financing. The total effect is discussed below). This 

behavior 'suggests that there must. be some costs to the firm which 

make investment less at.tractive when it is to be externally 

financed. Agency stories go i,n this direction, providing some 
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theoretica 1 explanation. llowever'" it is remarkable> that the 

estimated coefficie>nts for the Nce group indicate. that the agency 

costs of debt are about the same that the agency costs of equity. 

g) Borrowing behavior also exhibits ch,lrilcteristics of 

partial adjustment to targets in the Nec and S grQups. (See Table 

IV. 3b). The estimates indicate that in the Nee group, current 

borrowing is increased in the first ye>ar by 43% of the desired 

increase in debt over the two-yei1r per'iod. (This partia 1 

adjustmen~ appears to be somehow slow, since it has been already 

seen, for example, that the partial adjustment of fixed assets is 

of 50% in the first year. As it will be seen later, the partial 

adjustment of equi.ty is of 62% in the first year). l~oreover, 

borrowing is a 1 so increased by 47% of the desired increase in 

equity over the same two-year period. (Thus, in contrast to the 

previous finding with regard to the contemporaneOUS interactions 

between debt and equity, it is seen that over longer periods of 

time these variables are adjusted by firms in the same 

direction). Lastly, the estimated coefficients indj,cate that 

current borrowing is decreased by 90% of the desired increase in 

fixed assets for the two-Y8ar period. (Thus, there appears to be 

some evidence that growth makes external financing relatively 

less attractive). The corresponding estimates for the S group 

reveal that borrowing is relatively less sensitive to adjustments 

towards the targets for equity and fixed assets. 

• 
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hI Equity changes in the Nee ~nd S groups also reflect some 

adjustment to targets. (See 'fable IV, 3e). In the Nee group. 

equity increases in the first year by about 601 of the total 

desired increase over the two year period (indicating a faster 

adjustment than the one of debt towards its own target). Equity 

is increased also by about. 50% of the desired increase in debt 

(corroborating that these variables are adjusted by firms in the 

same direction over long(~r. pe1:iods of time). Finally, the 

estimates show that in the Nee group the flow of equity is 

reduced by 104%. of t.he desired increase in fixed assets over a 

two-year per iod. (This percent<;lge is larger than the 

corresponding' one affectin<) borrOl-!l.ng. In principle, one would 

suspect that if equity does not come via new share issues, then 

growth would create lower costs for equity than for debt 

financing. This finding is therefore unexpected). In ~he S group, 

current changes in equity seem relatively more sensitive to the 

desired adjustments in fixed assets and debt. 

il It is observed that the coefficients oithe "timinr;" 

indicators are all small and statistically insignificant. As 

mentioned previously, this could reflect either that Mexican 

firms' were not "timing" their investment and financing during 

1980, or that the dichotomous indicators used are just poor 

measures of the "timing" factors relevant for the firms' 

decisions. [Other studies, e.g., 'raggart(1977) and Marsh(1982) 

have found significant "timing" effectsJ, 



Before concluding, it is ~{()nh lIlentioning that the 

structural parameters were 0]50 estimated individually using 

non-linear 3SLS 011 systems S.l and S.S. As explained in 

Villarreal (1986), only dichotomous indicators were available, 

instead of the correct timing variables; and so the coefficients co 
• 

rresponding to these variables were treated 8S free paramo-

tel'S not subject to the respective TeE restrictions. (ldenti 

fic8tion of the individuRl parameters requires under these 

circunstances a normalization. Accordingly, tho value of bdd 

was set equal to Ilni{y). The results, are reported in Tables 

V .• and V.S. Although these parameters could not be estimated 

very precisely, their magnitudes and signs exhibit several 

interesting features. First, they satisfy the condlliulls 

for the ob j ect ive funct ion of the firm to be glDbally concave 

(as explained in A~~endix DJ. SeCDnd, the signs of b ij Dnd 

bij are usually the sa~e (for i,j-k,d,n), sllggestillg that the 
• 

function Qt(') in Section II docs have some "stability" over 

time. Lastly, they are consistent with the estimates of the 

coefficients presented before in Tables V.3 and V.3. Future 

efforts should be directed at estimating these structural para­

meters with greater preCision as well as at investigating more 

carefUlly their 1Il3gnitudes across different groups of firms 

and over tjme. 
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VI. SUM~!ARY AND CONCLUS IONS. 

This pnpe1' addressed the firm's overa 11 

decision-making problem regarding its investment and financing, 

i.e., the wider problem encompassing the particular decisions on 

investment in fixed assets, debt financi.ng, equity financing, 

etc. 

Building on elements of finance theory and the recent 

economics' literature on interrelated demands by a forward-looking 

firm, an explicit conceptual framework was developed,within which 

the firm's optimal financial decisions could be rigorously 

analyzed. 

This framework explains in a very simple manner how the 

particular optimal decisions of the firm regarding its investment 

and financing fit together. For example, it explains in terms of 
• 

a: few structural parampters the pattern of contemporaneous 

interactions between investment and financing and their linkages , 

to corresponding targets for, subsequent periods (i.e., it 

explains the interactions between investment and financing in 

both the short-run and the medium-run). The framework also 

provides an explanation of "timing behavior" as hedging against 

the possibility of having to adjust investment and financing in 

future periods under' relatively costly condl.tions. 



The framcwork is also convenidnt for econometric analysis. 

Moreover, it 

methodologies 

improvos in 

of analysis 

several important rcspects 

followed in the literature 

the 

on 

idmultaneous equation models of the firm's investment and 

financing: 

First, it pr.ovides rigorous t.heor'etica I foundations for t.he 

specification of this kind of models, rationalizing the 

inclusion/exclusion of variables (e.g., targets and timing 

variables) and revealing the existence of appealing restrictions 

on t.he coefficients across the equations. 'rhese cross-equatl.on 

restrictions have been previously unnoticed in the literature. 

Second, the model offered here contains as special 

(restricted) cases the prototypical specifications most often 

found in the literature, namely the Interdependont Adjustment 

(IDA) Model and the Partial Adjustment to Targets (PAT) BOdel. 

Therefore, the statistical validity of these spacial models can 

be tested against a more general benchmark, rather than taken for 

granted as it has been done so far in the literature. 

·Finally the conceptual framework, by illuminating the 

notion of "targets" in a cont8xt of unfolding information, 

permitted to gain the insight that the firm's empirically 

unobservable "targets" at a period of time (viz., unobservable 

for the econometrician) could be inferred from the actually 

observed decisions of the firm in subsequent periods. Therefore, 

• 
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readily available instrumenti:ll vari.",ble t.echniques can be used 

for estimation, instead of contructing artificial proxies for the 

unobservable t.argets. In this fashion, consi~1tent estimates of 

the model's corresponding coefficients can be obtained, 

unconditional on the researcher's artificially const.ructed 

proxies. 

The empirical performance of the proposed framework was 

tested on a sample of 141 Mexican private firm~ for the year 

1980, obtaining quit.e sat.isfactory results. 'rho general model 

just described was estimated using an instrulncntal variable 

procedure. A rigorous specification teElt did not indicate 

statistical misspeciiication of the model. either on the entire 

sample or in any of var ious sub-sampl es of firms. I t was found 

that the cross-equation restrictions on the coefficients of the 

model (whose significance was highlighted by the conceptual 

framework) could not- be rejected in practice in most instances. 

The signs of most paramet.er estimates were found to be as 

expected, and the magnitudes of the corresponding coefficients 

were als6 in accordance with what the analytical frameIVork 

indicated (for example, all the estimated "partial adjustment. 

coefficients" were positive and less than unity). These findings 



5 H. -

give empir ica 1 suppor t to the conceptua 1 structure offered in 

t~is dissertation. 

It was also found that. the rartial Adju.stment to Targets 

(PAT) specification of the model was generally not rejected 

statistically. In contrast, the Interdependent Adjustment (IDA) 

specification Was statistically rejected in most instances. The 

coefficients of the partial Adjustment to Targets Model could be 

estimated with considerable preciSion, and mOst of them were 

found to be significantly different [rom zero. 

Comparisons of the results obtained from various sub-samples 

of firms did suggest the presence of binding constraints on the 

demand for domestic credit by firms in several sub-samples. In 

the ·group of all non-constrained fir'ms, it was found that there 

existed statistically significant interactions betw~en investment 

and financing decisions in the short-run and in the medium-run. 

All the feature's mentioned above indicate that the framework 

offered in this paper is appealing for both abstract 

understanding and empirical research about the firms I overall 

investment and financing decision making. Its use in the future 

looks very promising. Future 
~ 

related work should explore further 

the basic ideas of this framework. In particu lar, it is high 1y 

desirable to explain at a more profound level the parameters of 

this framework, either from the perspective of financial market 

equilibrium or from the viewpoint of a firm-centered behavioral 

analysis. 

• 
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Table 1.1 

COMPARISON OF TIlE IDA AND PII'l' TRADITIONS(*). 

Main 
lOCUS: 

Nature of 
interactions 
studied: 

Explanatory 
elements: 

Conceptual 
framework of 
interactions': 

Notes: 

1011 Tradi tion 

Interactions between 
investment and financing 
decisions. 

At a point in time. 
(Short-run) . 

Exogenous variable~1 
and the endoge90Us 
flow-varLables" 
themselves. 

Jointly dependent 
endogenous variables, 
with unrestricted matrix 
of interactions. 

• 

PAT Tradition 

Intcractions between 
financing decj.sions, 
given the firm's 
deficit. 

Over sevcral points 
in time. 
(Short/Medium-run) . 

Exogenous variables 3 

and past values of 
the stocks of the 
endogenous variables. 

Simultaneous partial 
adjustment to tarqets 
for endogenous vars •• 
restricteel by 
adding-Up constraint • 

1/ Accelerator variables, profits or profit rate variables, 
depreciation, financial risk variables, interest rate variables, 
etc. 
2/ l'nvestment in production assets, new debt financing, 
dividends. 
3/ Total financing deficit, debt to equity targets, liquid 
assets targets, debt anel stock financing timing indicators, etc. 
4/Long-term debt, e'luity, dividends, short-torm debt, liquid 
assets • 

.. IDA and PAT are mnemonics for Interdependent Adjustment and 
'Partial t;djustment to Targets, respectively, as explained in tho 
te:-:t. 
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k 
Qt(Kt-Kt - 1 , 

Dt ,2-Dt:-l' 
Nt ,2-Nt_l) 

Q~(Kt-Kt-l' 
Dt,J.-Dt-l' 
Nt, C Nt-l) 

Q~(Kt-Kt-l' 0, 0) 

Figure 11.1 The Cost-of-Adjustment function 
of the firm's stock of fixed assets. 
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Figure I 11.1 

MEXICO: FIRMS' QUALITATIVE APPRAISALS OF INVESTMENT LEVELS, 1978-1984. 
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TABLE IV.1 
GENERAL MODEL 

A. Version with structural parameters explicitly written. (S.1) 

"{ _ "kdD 
i SO - -_'-_ SO fknN b kk __ SO - __ K79 bkdD bknN _ b kk1\+ bkdD'" k ".. b nN+ - 1 Z" - cit _79 - 79 -- Sl -- Sl - Sl -- SO 

gk gk - 9k gk 9k 9k gk gk gk gk 

kd dn kd dd bdn bko + bdd + dn • d d DSO = -_f_KSO - LNso - L K79 - LDn - __ N79 - _KS1 - _DSl - LNSI - ..1:..Zso - c 
gd 9d 9d 9d 9d 9d 9d 9d 9d 9d 

kn dn kn bdn bnn bko + bon. bnn,+ 0 n ,Nao = -LKso - LDso - L K79 - D79 - __ N79 - __ KS1 - __ DB1 - ___ NS1 - __ 1_ZS0 - £ 
9 n 9 n 9 0 

• - 9n 9n 9 0 9 n gn 9 n 9 n 

Addendum: 

a kk = 9k ... b kk + bkk , add = 9d + bdd '. bdd, ann = 9 ... bnn + bnn 
n ' 

akd = fkd ... b kd .. b kd , a kn = fkn + bkn + bkn , adn = fon + bdn ... bdn, 

B. Equivalent version with structural parameters not explicitly written. (S.2) 

KSD = Pll DSO ... P12NSO ... P13 K79 ... PI4D79 ... P1SN79 ... P16 KSl ... P17DSl ... PlSN Sl ... P19Z~O ... PlIO 

.+ + + d 
D80 = P2IKSO ... P22NSO +-P23 K79 ... P24 D79 + P2SN79 + P26 KS1 ... P27DSI + P2SNSI ... P29 ZS0 ... P210 

NSO = P31 KSO ... P32DSO ... P33 K79 ... P34D79 ... P3SN79 ... P36K~1 ... Pl7DSl ... P3sNe1 ... P39 z3o • Pl10 

, subject to the cross-equation constraints: 

pH 
p21 

= pl4 = 
p2J 

p17 
p26 

= p19 --- ' 
p29 

p12 
p3l 

= piS = 
p33 

piS 
p36 

= p19 --- , 
p39 

p22 
p32 

= p2S = 
p34 

p28 
p37 

= p29 
p39 

e­
N 



TJ.BLE IV.2 
INTERDEPENDENT ADJUSTMENT (IDA) MODEL* 

A. Version with structural parameters explicitly written. (S.3) 

(K80-K79 1 = _~kd(080-08~) - bkn(NSO-N79J bkkK+ bkdo+ bknN+ 1 zk - c k 
- - 81 - Sl - SI -SO -

kk b kk bkk b kk bkk bkk bkk 

!DSO-0791 = -bkd(KSO-KS1) - bdn (N SO-N79 ' _ bkdK+ _ bddo+ - bdnN+ _ 1 zd _ cd 
- Sl - Sl _ 81 _ SO -

bdd bdd bad bdd bdd bdd bod 

(NSO ,..N79 ) = -bkn(NSO-NS1) - bdn (OSO-079) _ bknK+ . _ bdnD+ - bnnN+ _ 1 zn _ c n 
-- 81 -- 81 -- 81 - SO --

b nn b nn b nn b nn bnn b nn b nn 

B. Egui valent version with structural parameters not expl ici tly written out. (S. 4) 

(KSO-K 79 ) 
+ + + k 

= g11(DSO -D79 ) + gI2(NSO -N79 J + g13K81 + g14 DSl + glsNSI + g16 ZS0 + ql7 

(D 80-079 1 = q21 (K80-K 79) + q22 (N SO -N79 1 + Q2) KSt + 
+ + d 

Q24 DS1 + g2sNSl + Q26 z ao + Q27 

(NSO-N79 ) = Q31(K80-K79 ) + q32(D SO-079 , + q33K~1 + g34D~1 + g35N~1 + Q36 z GO + g37 

subject to the cross-equation constraints: 

qll = q14 = 
q21 . g23 

q16 , 
g26 

g12 
g31 

= g15 
g33 

= g16 -- . 
g36 

g22 = 
g32 

q25 
g34 

= q26 
q36 

* This IDA specification is obtained from the General Model by impossing the restrictions 

ak;<=bkk , akd:bkd , akn=bkn , add=bdd , adn=bdn • ann=bnn in version A. Alternatively, it is 

obtained by impossing the following restrictions in the equivalent version B: 

?lJ~l. Pl1=-P14' P12=-PlS; P24=1. P21=-P23. P22=-P25; P3S=1. P31=-P33. P32=~P34· 

'" "" 



TABLE IV.3 

, 

PARTIAL ADJUSTMENT TO TARGETS (PAT) MOOEL* 

A. Version '''i th structura 1 parameters ~xpl ici tly ,,"'ri tten. (S. 5) 

(K ao-K79 ) 

(080-0 79) 

(Nao-N79) 

= - bkd+bkd(Oao-D79) 
bkk+bkk 

~ bkn+bkn(N80-~79) + 
bkk+bkk 

b kk (K S1-K79 J + 
°kk+bkk 

= - bkd+bkdCKSO-K79J 
bdd+bdd 

'" 

bkd (KS1-K 79 J + 

bdd+bdd 

bkn+bkn(Kao-I<79) 
bnn+bnn 

bkn (K81-K79 ) + 
b +b nn nn 

b kd (OSl-D79) + 
bkk+bkk 

bdn+bdn(NSO-N79) + 
bdd+bdd 

bdd (D81-D79 ) + 
bdd+bdd 

bdn+bdn(Oao-079) + 
bnn+bnn 

b kn (N81-N79 J + 
bkk+bkk 

~ 

bdn (N61-N-9 J + • ~ I 

Ddd+bdd 

dn + bnn + ) b (OSl-079) +. {NS1 -N79 + 
bnn+bnn bnn+bnn 

• 

k 
1 Zao + 

Dkk+bkk 

d 
1 Zso + 

bdd+bdd 

.. 
~,~ 
.~ 

b, ... ~ .... +b-;. ... !,.r 
AA ~ .... ~ ... 

cd 

bdd+bdd 

1 zn+ en 
.. -- SO 

bnn+bnn bnn+bnn 

(continued) 

f:' 

"'" 



• 

TABLE IV.3 

PARTIAL ADJUSTMENT TO TARGETS (PAT) MODEL* (cont). 

B. Equivalent version with structural parameters not explicitly written. (S.6) 

(KSO-R 79) = rl11DSO-D791 + r12(NSO-N 79 ) + r13(KSI-K79) + r14(DSI-D79) + 

• 

r1S(}lh-N79) + 

r ~k 
16"80 + ;:"17 

(DSO-D79 ) = r21(RSO-K791 + r22{NSO-N791 + r23(K81-K791 + r24(D81-D79) + r2S(N81-N79} + 

~d 
r26"SO + r27 

(NSO-N79 ) = r31(K SO-K79 ) + r32(DSO-D 79 ) + r33(K81-K 79 ) + r34(D81-D79 ) + r3S(NSI-N79) + 

r35z~O + r37 

subject to the cross-equation constraints: 

rll = r14 = rIG, r12 = r15 = rI6 , 
r21 r23 r26 r31 r33 r36 

r22 = r25 = r25 
r32 r34 r36 

* This PAT specification is obtained from the General ~odel by impossing the restrictions 

a kk = akd = a kn ~ add = a dn = ann = 0 in version A. Alternatively, it is obtained by 

impossing the following restrictions in the equivalent version B: Pll=-(P14+P17 1 , 

P12=-(PlS+PlS)' P13+ P16=1 ; P21=-(P23+P26)' P22=-(P2S+ P28!' P24+P27 = 1; P31=-(P33+ P36)' 

P32=-(P34+P37}' P35+ P38 = 1. 

'" "" 



Table IV.4 

HIERARCHY OF MODELS * 

(R. IDA.1l & 
(R. IDA. 2) , 
(9 restr.) 

General Model 

unrestricted 
General Model 

(30 coefficients) 

(R.TeE.!)& 
(R.TCE.2) 
(6 restr.) 

& IDA restrictiOns 
(21 coefficients) 

Genera 1 ~lode 1 
& TCE restrictions 

(24 coefficients) 

(R.PAT.l)& 
(R. PA't. 2) , 
(9 restr.) 

~ 
Geneeral Model 

& PAT restrictions 
(21 coefficients) 

66.-

(R.Tcr~.2) 
,(3 restr.) 

(R.TCE.l) or 
(R.TCE.2) ~ 
(3 restr.) 

" 

(R. IDA.1) 
• (R. IDA. 2) 

(6 restr.) 

IDA ~lode 1 & 

TeE restrictions 
(18 coefficients) 

(H.l'AT.l) 
(R.PAT.2) 
(6 restr.) 

VI 
1'11'1' Model & 

TCE restrictions 
(18 coefficients) 

The restrictions 01\ the coefficients of the "tillling variables" 
are not considered since dichotomous indicators nrc used instead 
of the originnl "timing varinbles". 
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Table V.I ---"-
MINIMUM-DISTANCE STATISTICS, BY MODEL AND FIRM GROUP(*). 

Group Model Unrestricted Restricted*", Difference 

1111 Firms General ----- 19.4~71 20.5749 1.1178 

IDA 38.4052 46.0464 7.6412 
(18. 9~81) (26.5893) 

PM' 26.6290 26.9050 0.2790 
(7.1715) (7.4479) 

group !JCC General 3.7235 6.6909 2.9674 

IDA 12.0376 13.1441 1.1065 
(8.3141) (9.4206) 

PAT 5.3010 7.1598 1. 8588 
(1. 578) (3.4363) 

Group §. General 12.5682 16.1946' 3.6264 

IDA 39.1907 39.3624 0.1717 
(26.6225) (26.7942) 

PAT 20.6341 21.3040 0.6699 
(8.0659) (8.7358) 

Group k! General 5.2610 16.1364 10.8753 

IDA 28.6750 38.1622 9.4872 
(23.4140) (32.9012) 

PAT 26.1894 26.9058 0.7164 
(20.928) (21. 6448) 

(cant. ) 
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'r a b 1 e _.-:;\",' .. ....;1~ --- (cant. ) 

MINIMUM-DISTANCE STATISTICS. BY MODEL AND FIRM GROUP,·). 

Group Model 

.---~.~---

General 

IDA 

P A '1' 

General 

IDA 

PAT 

Addendum: Number of 

General 

IDA 

PAT 

Chi-square (95%) : 
Degrees of freedom: 

Unrestricted Restricted·· Difference 

1.6769 

28.9443 
(27.2674) 

6.9567 
(5.280) 

10.9208 

12.7286 
(1.8078) 

15.7840 
(4.863) 

17.5348 

55.5093 
(53.8324) 

23.4567 
(21. 7797) 

13.7886 

14.37.37 
(3.4029) 

17.1560 
(6.2352) 

estimated coefficients by 

unrestricted ResUicted 

30 24 

21 18 

21 18 

model 

7.8147 12.5916 16.9190 
3 6 9 

15.8578 

26.5650 

16.4999 

2.8678 

1. 5951 

1.3720 

21.0261 
12 

(*) This Minimum-Distance statistic is equal to c' (S-lil1PzlEi, 
where @ is the stacked vector of residuals from the model. S 1S a 
consisten1 estimate of the covariance of t.he disturbances, 
P ~Z{Z'Z)- ~is the projection matrix of the instruments and ois 
tRe Kroeneker-product operator. The S actually used was computed 
from the 2SLS residuals of the general unrestricted model. 

The figures in parentheses under the statistics of the IDA 
and PAT mOdels are the corresponding differences respect to the 
minimum-distance statisti.c of the group's general unrestricted 
model. 

** Cross-equation restrictions from the theoretical model. 

• 
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Var. 

DCO 

1'130 

1{79 

D79 

N79 

1:81 

031 

N81 

I{TGO 

,.. r' ........ '-

( *) 

~ 

Table. V.Za 

ESTIMATED COEFFICIENTS, TCE-RESTRICTED GENERAL MODEL: INVESTMENT EQUATIO~.(*) 
(Absolute value of t-statistics in parenthesis) 

All 

-0.0188 
(0.0733) 

0.3076 
(1.2847) 

0.4330 
(2.4972) 

-0.0739 
(0.2419) 

-0.1153 
(1.0463) 

0.4957 
(3.9526) 

0.0870 
(0.3577) 

-0.1792 
(1.2297) 

0.0101 
(0.0242) 

-0.0120 
(O.2524) 

Nec 

0.4807 
(3.3303) 

0.4860 
(4.51'91) 

0.4684 
(2.1511) 

-0.2168 
(1.3592) 

-0.1918 
(1.5135) 

0.5262 
(3.1982) 

-0.2711 
(2.1479) 

-0.2901 
(2.4796) 

0.0019 
(0.1588) 

-0.-0179 
(0.5469) 

A. Investment Equation 

S 

0.2314 
(O.8IS0) 

0.1899 
(1.4027) 

0.4551 
(2.7358) 

0.0400 
(0.2476) 

0.0601 
(0.4668) 

0.4891 
(3.0683) 

-0.3857 
(1.4162) 

-0.2872 
(2.3640) 

-0.0091 
(0.1802) 

0.0868 
(1.02$1) 

M 

L61l4 
(3.7984) 

-0. £434 
(1.9076) 

1. 0533 
(3.7963) 

-0.1705 
(0.4934) 

-0.6345 
(1.6997) 

0.0287 
(O.1653) 

-0.6089 
(3.0014) 

0.5143 
(2.0643) 

0.0041 
(O.0929) 

0.2371 
(2.3597) 

L 

1.5339 
(8.7629) 

0.6322 
{/.6107j 

0.3253 
(2.6567) 

-0.1044 
(0.5251) 

-0.2149 
(2.5997) 

0.5373 
(5.9522) 

-1.0996 
(8.0073) 

-0.3402 
(4.3078) 

-0.0070 
(0.7511) 

-0.0133 
(0.4567) 

G 

0.5741 
(4.6495) 

0.7509 
(5.9934) 

1.0147 
(6.6327) 

-0.5916 
(3.3722) 

-0.7804 
{4~S1511 

0.1510 
(1. 3746) 

-0.0649 
(0.9950) 

-0.0835 
(0.8821) 

0.0231 
(0.5403) 

-0.0361 
(1.1305) 

3SLS estimates with 2SLS residual covariance matrix from unrestricted general model. 

C> 
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Var. 

K30 

NBO 

K79 

079 

N79 

KBl 

081 

N81 

DT80 

CD 

( " ) 

Table V. 2b 

ESTIMATED COEFFICIENTS, TCE-RESTRICTED GENERAL MODEL: DEBT EQUATION. 1*) 
(Absolute value of t-statistics in parenthesis) 

All 

0.0254 
(O.G67S) 

0.2126 
(1.0435) 

0.1003 
(0.4211) 

0.5770 
(2.4211) 

-0.1282 
(1.1469) 

-0.1179 
(0.4588) 

0.3455 
(1.2054) 

0.0069 
(0.0506) 

0.0211 
(0.5481) 

-0.0374 
(0.S118) 

NCC 

1.7470 
(2.2314) 

-0.7604 
(1.9481) 

• 
-0.7878 
(1.7100) 

0.4172 
(0.9902) 

0.3108 
(1.0581) 

-0.9854 
(1.5088) 

0.6230 
(1.1211) 

0.5255 
(1.1947) 

0.0063 
. (O.1159) 

-0.0154 
(0.1063) 

B. Debt Equation 

S 

0,3081 
(O.9528) 

-0.4094 
(2.1124) 

0.0533 
(0.2473) 

0.3719 
(1.1276) 

0.1447 
(1.0266) 

-0.5136 
(2.3792) 

0.6824 
(2.7205) 

0.2051 
(1.4236) 

0.0149 
(0.2280) 

0.1550 
(1.4464) 

H 

0.2226 
(1.7747) 

0.6115 
(3.4302) 

-0.0236 
(0.4646) 

-0.0575 
(0.2499) 

-0.0492 
(0.3581) 

-0.0841 
(1.5259) 

0.4223 
(3.8944) 

-0.2622 
(2.0985) 

0.0037 
(0.2038) 

-0.1896 
(3.0965) 

L 

0.5262 
(4.0836) 

-{}.3692 
(4.2216) 

-0.0358 
(0.5201) 

0.0575 
(0.3337) 

0.0235 
(0.4861) 

-0.37"72 
(3.3918) 

0.7602 
(8.3298) 

0.2675 
(3.5576) 

-0.C176 
(1.8811) 

0.0237 
(0.8523) 

~ 

" 

1.5042 
(4.0452) 

-1.06H 
(4.2530) 

-1.6530 
(4.2502) 

0.9404 
(3.4531) 

1. 1250 
(J.9970) 

-0.1815 
(0.8862) 

0.0335 
(0.1907) 

0.0453 
(0.2851) 

0.0090 
(0.1818) 

0.0925 
(0.8451) 

3SLS estimates with 2SLS residual covariance matrix from unrestricted general model. 
" 0:> 



Var. 

K80 

D3n 

1(79 

D79 

N79 

1<81 

081 

N81 

NTBO 

CN 

i*) 

Table V.2c 

ESTIMATED COEFFICIENTS, TCE-RESTRICTED GENERAL MODEL: EQUITY EQUATION. i·) 
(Absolute value of t-statistics in parenthesis) 

All 

1.1058 
_ ,(2:.0421) 

0.6061 
(1. 5(27) 

0.3713 
(1.5564) 

-0.3655 
(0.9898) 

0.2950 
(1.3276) 

-0.6442 
(1.8295) 

0.0197 
(0.0495) 

0.5769 
(3.87381 

-0.0352 
(0.8935) 

0.0192 
(0.1613) 

NCC 

2.0308 
(3.7761) 

-0.8806 
(2.294,.3) 

-0.8014 
(1.(386) 

0.3599 
(0.8845) 

0.3117 
(0.9369) 

-1.2125 
(2.0926) 

0.6085 
(1.5252) 

0.7184 
(1.9830) 

-0.0047 
(0.1531) 

-0.0053 
(0.0439) 

C. Equity Equation 

s 

0.4849 
(1.0132) 

-1.5246 
(2.4686) 

0.1536 
(0.4883) 

0.5387 
(1.0323) 

-0.0363 
(0.1068) 

-0.7335 
(1.5320) 

0.7675 
(1.2639) 

0.5554 
(2.2044) 

-0.0583 
(0.5631) 

0.47G6 
(1.9517) 

~, 

-0~1878 
(1.2395) 

1.4745 
(3.6273) 

-0.1853 
(1.4889) 

0.1186 
(0.3614) 

0.0594 
(0.2064) 

0.1501 
(1. 4228) 

-0.6321 
(4.0281) 

0.3761 
(3.1203) 

-0.0005 
(0.0097) 

0.2788 
(3.4766) 

L 

1.5526 
(6.4770) 

-2.3090 
(7.2212) 

-0.5277 
(2.1907) 

0.1470 
(0.4813) 

0.3756 
(2.1848) 

-0.8356 
(4.7276) 

1. 6 72 8 
(6.9191) 

0.5323 
(4.7025) 

-0.0041 
(0.2120) 

0.0160 
(0.2985) 

G 

1.2972 
(6.0234) 

-0.7194 
(3.2960) 

-1. 3481 
(4.6510) 

0.7623 
(2.77431 

1.0099 
(4.7941) 

-0.1442 
(0.8490) 

0.0307 
(0.2895) 

0.0788 
(0.4801) 

0.0050 
(0.1469) 

0.0699 
(1.0138) 

3SLS estimates with 2SLS residual covariance matrix from unrestricted general model. 

-.! 
~ 
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TableV.3a 

ESTIMATED COEFFICIENTS, TCE-RESTRICTED PAT MODEL, INVESTMENT EQUATION. (*) 
(Absolute value of t-statistics in parenthesis) 

A. Investment Equation 

Var. All NCC S M L G • 

(D80-D79) -0.0147 0.4966 0.3041 1.0721 1.2651 0.5771 
(0.0936) (3.7203) (1.0349) (5.5476) (13.4582) (5.2499) 

(NSO-N79 ) 0.3677 0.5036 0.2478 -0.4443 0.6566 0.7978 
(1.6837) (5.707S) (2.1336) (2.3471) (10.5930) (6.3907) 

+ 0.4770 0.5052 0.5039 0.3307 0.6255 0.1224 (1<81-1<79 ) 
(4.1936) (J.1785) (3.0271) (3.6698) (7.E24) (1.1009) 

+ 0.2411 -0.2479 -0.3748 -0.3986 -0.9008 -0.0374 (D8CD79 1 
(0.0973) (2.3785) (1. 2427) (4.4203) (7.06D2) (0.5136) 

{NS1-N79 ) -0.2038 -0.2749 -0.2821 0.1920 -0.4165 -0.705 
(1.5405) (2.7730) (2.4839) (2.2104) (5.4563) (0.6959) 

KT80 0.0029 0.0014 -0.0025 -0.0098 -0.0022 0.0248 
(0.0696) (0.1222) (0.0490) (0.2371) (0.2487) (0.6246) 

CK -0.0132 -0.0245 0.0215 0.0375 -0.0008 -0.0466 
(J.3271) (0.9293) (0.3687) (1.0813) (0.0311) 0.7644) 

(" I 
3SLS estimates with 2SLS residual covariance matrix from unrestricted general model. 

-> 
N 



Table .V.3b 

ESTIMATED COEFFICIENTS, TCE-RESTRICTED PAT MODEL: BORROWING EQUATION. i*) 
(Absolute value of t-statistics in parenthesis) 

B. Borrowing Equation 

Var. All Nee to S M L G 

(I(80-K79 1 0.0725 1. 79 42 0.5278 0.7094 0.7081 1.4061 
(0.1872) (3.5154) (1.6079) (4.5267) (8.6767) (5.3971) 

(Nao -N79 ) 0.1004 -0.8293 -0.4784 0.5224 -0.48% -1.0791 
(0.8729) (2.9374) (3.1047) (6.2299) (7.8407) (4.5278) 

+ -0.8959 -0.6506 -0.2638 -0.5042 -0.0911 ([(S1-K79) -0.1186 
(0.5464) (2.(852) (3.0407) (3.2563) (5.77'12) (0.4851) 

+ 0.2836 0.4332 0.7241 0.3430 0.7401 0.0375,\ (D8 C D79 ) 
(1.5855) (1.5096) (3.0329) (4.5484) (7.7015) (O.25S8) 

+ 0.0476 0.4742 0.3442 -0.1912 0.3474 0.0146 (N Sl-N79 1 
(0.6716) (1.6883) (2.3602) (3.9908) (5.3395) (0.0955) 

DT80 0.0318 -0.0009 -0.0025 -0.0005 -0.0135 0.0201 
(0.9037) (0.0202) (0.0409) (O.02S9) (1.4676) (0.5273) 

CD 0.0019 0.0457 0.0810 -0.0310 0.0083 0.0593 
(0.0520) (0.6B15) (1.3968) (1.0091) (0.369,) (1.1986) 

(*) 
3SLS estimates with 2SI,S residual covariance m3trix from unrestricted general model~ 

" (A 
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Table V. 3c 

ESTIMATED COEFFICIENTS, TCE-RESTRICTED PAT MODEL: EQUITY CHANGE EQUATION. (~) 
(Absolute value of t-statistics in parenthesis) 

c. Equity Change Equation 

Var. All NCC s M L G 

(Keo-K79 ) 1.1967 1.9138 0.9456 -1.0393 1.4944 1.2504 
(2.6307) (4.5783) (1.8623) (3.5135) (l1.1830) (6.9522) 

(D80-D79 ) 0.4137 -0.8871 -1.4159 1.5754 -1.8584 -0.7244 
(1.1102) (2.5476) (2.3081) (8.4212) (13.5889 ) (3.9753) 

(Kh-K79 J -0.6633 -1.0449 -1.0763 0.4487 -0.9479 -0.1105 
(2.3313) (2.4328) (2.4436) (3.3072) (6.6}79) (0.6838) 

+ 0.1961 0.5072 1.0189 -0.5766 1.3432 0.0098 . (DBC D79) 
(0.7777) (1.9696) (1. 7309) (4.6263) (7.1797) (0.0962) 

(Nih-N79 ) 0.5899 0.6150 0.6829 0.3559 0.6338 0.0536 
(4.2152) (2.2623) (2.8509) (4.8648) (6.0705) (0.3261) 

NT80 -0.0451 -;:1.0038 -0.01l3 -0.0177 -0.0084 0.0008 
(1.1671) (0.1267) (0.1247) (0.4552) (0.5780) (0.0239) 

CN -0.0246 0.0363 0.1252 0.0620 0.0078 0.0603 
(0.4510) (0.5477) (1. 30(2) (1.1253) (0.1959) (1.1755) 

!") 
3SLS estimates with 2SLS residual covariance matrix from unrestricted general model. 

'"" -'" 
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Table V.1 
EST lNATED STRUCTURAL PARA:/1':~' EftS, GENERAL MODEL. (*) 

(Absolute value of t-statistics in parehthesis) 

Parameter All 

bkk 0.8384 
(0.5794) 

b kd 0.1719 
(0.3828) 

bkn -0.2835 

bdd (*") 

bdn 

b nn 

bk1< 

bkd 

bkn 

bdd 

bdn 

bnn 

(0.6229) 

1. DODO 

-0.2144 
(0.9617) 

0.17 99 
(0.7313) 

1.0782 
(0.6283) 

-0 .. 02.88 
(0.OGS8) 

-0.4447 
(0.7201) 

0.6125 
(0.8442) 

-0.0213 
(0.0796) 

0.3802 
(0.7531) 

NCC 

4.0644 
(1.0243) 

-1.8924 
(1.4029) 

-1. 6619 
(0.9539) 

• 
1.0000 

0.7536 
(1.0177) 

0.6429 
(0.6409) 

4.5349 
(0.7903) 

-2,.3412 
{D.7414) 

-2.4962 
to.7690) 

1.4982 
(0.5864) 

1.2472 
(0.6543) 

1. 4758 
(0.7451) 

S 

1.2729 
(0.86H) 

0.1278 
(0.2136). 

0.0957 
(0.2771.) 

1. 0000 

0.3484 
(0.9663) 

-0.0131 
(0.0377) 

1.5966 
(0.9746) 

-1.4815 
(0.9682) 

-0.7541 
(0.9832) 

1.8176 
(0.8946) 

0.7283 
{0.9350) 

0.5805 
(0.9489) 

M 

4.2044 
(0.8515) 

-2.4754 
(1.1799) 

0.6132 
(0.8277) 

1.0000 

-0.1202 
(0.7892) 

-0.0146 
(0.10l7) 

1.8695 
(0.7666) 

-0 .. 7936 
(O.9562) 

0.1204 
(0.6144) 

1.0981 
(CI.9197) 

-0.3700 
(0.7542) 

0.2168 
(0.7645) 

L 

3.7429 
(1.9463) 

-2.3036 
(3.3340) 

-2.3799 
(1.9583) 

1.0000 

1. 5392 
(3.3256) 

1. 5 S 59 
(1.9033) 

1.36£3 
(1.1159) 

-0.3908 
(1. 7329) 

-0.9129 
(1.1192) 

1~1542 

(2.3238) 

0.4971 
(1.6077) 

0.6416 
(1.1161) 

G 

2.7275 
(2.0135) 

-1.6313 
(2.3018) 

-2.D742 
(2.0996) 

1.0000 

1.1535 
(3.2696) 

1.5410 
(1.9850) 

0.4037 
(0.9146) 

-O~1.638 
(0.73<)1) 

-0.2285 
{O,,7195} 

0.0448 
(0.2515) 

0.0481 
(0.2868) 

0.1290 
(0.4567) 

(*) 3SLS estimates l.~i th 251:5- resi£jal covariance rna trix from- unres tricted -g2!1era 1 
mod21.. (** 1 The value of th::" s paramzter \ .. 'as set equa I to unity as a norma 1 i zatior1 ~ 

(contitcued ... ) 

-> 
en 



Table V.4 (cant. ) 
ESTIMATED STRUCTURAL PARAMETERS, GENERAL MODEL. 
(Absolute value of t-s~atistics in parenthesis) 

Parameter All NCC S M L G 

a kk -0.1245 -0.0423 -0.1540 1.0129 -0.4744 0.4487 
(0.4121) (0.0411) (0.3923) (0.7236) (0.6330) (L4223) 

aka -0.0446 -0.0669 -0.3898 -0.4351 0.1952 -0.2336 
(0.2757) (0.1l29) (0.8829) (0.8389) (0.7166) (1.4528) 

a kn 0.0442 0.0350 -0.1005 0.0903 0.3183 -0.3044 
(0.3453) (0.0720) (0.4088) (0.6212) (0.6959) (1.3647) 

add • 
-0.1638 0.0996 0.0742 -1.5193 -0.4379 0.0290 
(0.5041) (0.1506) (0.1009) (0.720)} (1.6709) (0.1015) 

a dn 0.1634 0.1837 -0.2602 0.6324 -0.01904 G.1l97 
(0.7246) (0.3415) (0.4511) (0.7689) (0.1076) (0.7196) 

ann -0.0986 0.0600 -0.4430 -0.2655 -0.1726 0.1319 
(0.4669) (0.1553) (0.7292) (0.6921) (0.5656) (0.6282) 

Addendum: 

akk_bkk_bkk 
-2.0412 -8.6415 -3.0236 -5.0609 -5.5336 -2.5824 

dd dd djO.6134) (0.9219) (0.9515) (0.8311) (1.7758) (1.8116) 
a -b -b ~ 

-1. 7763 -2.3986 -2.7434 -3.6174 -2.5922 -1.0157 
(2.3822) (1.0294) (1.141.6) (1. 1228) (3.5549) (3.8599) 

ann_bnn_bnn 
-0.6588 -2.0587 -1.Q105 -0.4677 -2.4002 -1.5381 

.JO.7549) 
akd_bkd_bK . 

(0.8485) (0.9789) (O.7660) (1. 7760) (1.7875) 

-0.1878 4.1642 0.9633 2.8338 3.3896 1.5615 
, (0.2790) (1.0158) (0.3026) (1.1027) (2.8519) (2.3369) 

alm_bkn_bkn 
0.7723 4.1930 0.5578 -Q.6433 3.6110 1.9983 

(0.6801) - (0.8986) (0.8259) (0.7986) (1.7762) (1.8826) -> 

adn_bdn_bdn 
.~ 

0.3991 -1.8172 -1. 3369 1.1227 -2.(l,}54 -1.(l819 
(0.8678) (O.9326) (1.13(3) (0.8456) (2.9459) (2.5236) 



Parameter 

bkk 

b kd 

bkn 

bdd ("") 

bdn 

b nn 

b kk 

b kd 

bkn 

bdd 

b dn 

b nn 

All 

0.4858 
(0.6872) 

0.0962 
(0.3814) 

-0.1726 
(0.7047) 

1.0000 

-0.1936 
(0.9771) 

0.1275 
(0.7506) 

0.49 7 0 
(0.7097) 

-0.0655 
(0.3495) 

-0.22(13 
(0.8054) 

0.3794 
(1.1889) 

0.0599 
{0.(232) 

0.1366 
{O.3328) 

.L. ...... ~ .......... 

ESTIMATED STRUCTURAL PARAMETERS, PAT MODEL. (*) 
(Absolute value of t-statistics in parenthesis) 

NCC 

3.1440 
(1.6409) 

-1.5833 
(2.5200) 

-1.4499 
(1.4191) 

1.0000 

0.6325 
(lo5737) 

0.6374 
(0.9282) 

3.1913 
(1.2093) 

-1.5693 
(1.1633) 

-1. 7317 
(1.1850) 

0.7697 
(O.SSIl) 

0.8333 
(1.0410) 

1.0142 
(1.1224) 

s 

2.3966 
(0.8639) 

0.4259 
(0.5521) 

0.1204 
(0.2831) 

1.0000 

0.4708 
(1.0346) 

0.3895 
(0.8072) 

2.7181 
(0.9534) 

-2.2818 
(0.9425) 

-1.3430 
(0.9874) 

2.5204 
(0.8692) 

1.2393 
(0.9522) 

0.8655 
(0.92841 

M 

0.6946 
(3.5281) 

-0.6864 
(4.0G17) 

0.296 4 
(2.2884) 

1.0000 

-0.5030 
(4.8923) 

0.3231 
(4.1313) 

0.3726 
(2.2863) 

-0.4149 
(2.7616) 

0.2297 
(2.3808) 

0.5202 
(3.00521 

-0.2904 
(2.9299) 

0.1766 
(2.6246) 

L 

0.7978 
(5.1794) 

-0.7861 
(7.6119) 

-0.5237 
(5.3595) 

1.0000 

0.5148 
(7.4171) 

0.3545 
(5.2359) 

1.3078 
(1.9557) 

-1.8067 
(2.0608) 

-0.8761 
(1.')508) 

2.5895 
(2.1061) 

1.2297 
(2.0]')7) 

0.5815 
(1.8558) 

G 

2.1651 
(3.1384) 

-1.3517 
(5.4554) 

-1.7793 
(2.8858) 

1.0000 

1.1032 
(4.2584) 

1. 4744 
(2.4968) 

0.2972 
(0.2710) 

-0.0812 
(0.40')7) . 

-0.1729 
{0.6156) 

0.0341 
(0.2164) 

0.0149 
(0.0939) 

0.0851 
(0.3162) 

(*) 3SLS es timates l;Ji th 2SLS res idua 1- covariance [~a tr ~x trom -unr0str icted ge-0eral 
model~ {**} The value of this para~2ter was set equal to unity as a norrnali-zation. 

~ ..., 
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APPENDIX A, 

REPRESENTATIVE EXMJPU:S OF rlODELS IN TIlE IDA AND PAT TRADITIONS. 

AS a quick referCllce regarding the actual specification of 

the simultaneous equation econometric models of the firm's 

investment and financing decisions, this Appendix presents 

concise descriptions of one prototypical mOdel in each of the two 

basic traditjons described in tIle Introduction. The model of 

Ohrymes and Kurz (1967) is considered an illustrative example of 

the models in tho IDA tradj.tion, and the model by Taggart (1977) is 

offe;r:edas representative of the PAT tradi tion. 

1.Dhrymes an~ Kurz(1967). The purpose of the article is to 

empirically elucicJ,ate the extent to which the j,nvestmcnt, 

dividend and external financing behavior of firms are 

interdependent. Dhrymes and Kurz point out that previous 

econometric investigation~ of the firm's investment (and 

dividend) behavior have been deficient in the sense that the 

interactions between investment and financing variables were 

substantially overlooked. They specify the following three 

simultaneous equations; 
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industry dummies 

where the following definitions are actually employed: 

gross fixed investment 

net long-term borrowing, calculated as first-difference 

of the book value of debt outstanding. 

Dt : common dividends 

St : sales, undeflated 

Kt book value of capital stock at the beginning of t 
• 

Pt net profits after taxes, undeflated 

LTDt net long-term outstanding, in nominal terms 

DEPt depreciation allowances 

Nt net current position, defined as the excess of 

inventories, cash, short-term securities and accounts 

receivable over accounts payable and other short-term 
.. 

liabilities. 

interest payments on long-term debt outstanding 

• 
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2.TaQ9art(1977). The purpose of the article is to specify and 

estimate an integrated model of corporate financing patterns, 

drawing on the theory of optimal capital structure and extending 

it to the context of the overall financing decision. In 

particular, Taggart considered the interdependent nature of the 

financing deCisions, taking tIle size of the external financing 

deficit as given. He modelled the· changes in short-term debt 

(dSDBT), changes in long-term debt (dLDBT), changes in equity 

(or, more precisely, gross stock issu(es and stock retirements, 

dGSTK and SRET) and changes in liquid assets (dLIQ), undertaken 

by the firm to finance its predetermined deficit. (The preceding 

notation indicates dSDBTt • SDBT t - SDBTt _ 1 , etC. The external 

financing deficit is defined as expenditures on plant and 

eqUipment arid working assets minus retained earnings. It is 

denoted by dA-RE). The model is as follOWS: 

• 
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Ill.· 

The targets and timing indic.ators are considered to be 

exogenously given and were actually defined by the author as 

follows (all balance-sheet items were standardized by total 

assets upon estimation) : 

PCB; • targeted permanent capital, defined as the net stock of 

fixed capital (book value of gross capital stock at t minus 

accumulated depreciation at t) plus net permanent working assets 

(calculated as the average book value of net working assets over 

. the eight periods ending with t) • 

'" Tet '" targeted 
. 

temporary capital, defined as total assets 

(exogenous) minus the target in permanent capital. 

'" LDBTt • targeted long-term debt, defined as the average debt to 

equity ratio in market values, times the market value of equity. 

(To approximate the market value of debt in the mentioned ratio, 

it is assumed that the amount of long-term debt recorded in books 

consists only of consols, whose market value is then a. function 

of observable interest rates). 
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STQCKT t " timing variable for stock issues, def in(>d as the 

average market value of equity over the two periods ending at t 

divided by the average market value of ~quity over the last 

twelve periods ending at t. 

RT t " intel-est rate timing variable, defined as a weighted 

average of the two most recent periods' changes in the commercial 

paper rate, with weights (0.67,0.33). Low valUes of this index 

are expected to stimulate issues 'of long-term debt, whereis 

higher values should lead to postponement.s. 

SALES t is supposed to influence the target level of liquid 

assets. It was defined as an eight.-period moving average of 

nominal sales. 

RATE t also affects the target. level of liquid assets. It was 

6hosen as the current interest rate on commercial loans . 

• 
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APPENDIX. B 

CONCAVITY OF THE FIRM'S OBJECTIVE FUNCTION. 

The objective function of the firm has been assumed in 

Section II to be additively separable in discrete time periods. 

Consider, for simplicity, the optimization problem at time t in 

the tWo-period case (see .problems M~ 1 or M. 2 in Section II): 

(M. 1) Maximize, with respe~t to Yt for given Yt - 1 and Y~+1: 

(A.1 ) 

• 

A well defined maximum to this optimization problem will 

exist and it will be unigue if its Hessian (i. e., matrix of 

second order derivatives with respect to the control variables) 

.is negative semidefinite. [See Samuelson(1947), Mathematical 

Appendix A, Section 1111. The objective of this appendix is to 

investigate the necessary and SUfficient conditions to be 

satisfied by the parameters of the firm's' objective functio~ if 

it is to have a unique maximum . 
. " 

• 
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From (A.l), the Hessian (H) of this problem is equal to; 

(A. 2) 

(A. 3) 

H ~ 

akk akd akn 

akd add adn 

akn adn ann 

akk_bkk_bkk 

" akd_bkd_bkd 

akn_bkn_bkn 

bkk bkd 

bkd bdd 

bkn bdn 

akd_bkd_bkd 

add_bdd_bdd 

adn_bdn_bdn 

bkn bkk 

bdn bkd 

bnn bkn 

akn_bkn_bkn 

adn_bdn_bdn 

ann_bnn_bnn 

bkd bkn 

bdd bdn 

bdn bnn 

The IDA models assume (see equation (2"41.Section In): 

-' 
IA. 3) for all i and j. 

So, the relevant Hessian in the IDA case is simply; 

bkk bkd bkn 

(11.4) HIDA .. bkd bdd bdn - - S 

bkn bdn bnn 

'j;," 

Thus, HIDA is negative definite if 5 is positive definite. 

There are various ways of expressing the necessary and sulfi~ient 

condi tions for the real symmetric matril( s to be positive 

definite. The most ~onvenient in the present context states that 

S is positive definite if and only 1£ all its principal minors 
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are positive. Notice that since the principal sUbmatrices of S 

can be rearranged in different ways, starting with any diagonal 

entry siias the first submatrix, it is implied as a necessary. 

although not sufficient condition for S to be positive definite, 

that every diagonal entry sii be positive. Thus, it is necessary 

for the firm's optimization problem to have a well defined 

maximum in the IDA tradition that: 

(A.5) 

The remaining necessary and sufficient conditions are 

obtained from. the second and third principal minors. which must 

be positive: , 

(A. G) 

(A. 7) 

• 

Equations (A.G) and (A.7) can be rewritten as follows: 

(A.G' ) 

IA. 7' ) 

From (A.G') it is recognized that bkd can be either positive 

or negative, as long as its absolute value does not violate the 

ine~uality. Similarly, it is noticed that the right hand side of 

• 
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thc inequality ,in (B.16') is a positive numb",r, as well as the 

first term on the left hand side [from (8.14) and (B.15'»). Thus, 

it is recognized that the product bkdbknbdn can be either 

positive or negative, as long as its absolute value does not 

violate the inequality. 

In sum, for the restricted objective function of the firm in 

the IDA models to be globally concave, it is necessary that the 

parameters (bil ) must be all positive, whereas the parameters 

(b ij , i#j) 'can be either positive or negative, as long as they 
. 

satisfy the inequalities (A.6') ,and (A.?'). 

~ type models. 

Using the notation of Section II, the Hessian is written in 

this case: 
", . 

(A. 8) 

IIjek_ bkk_hkk akU-bkd_bkd 'Im 1m kn . J.~f' 

a -b -b ',' 

ld_bkd_bkd ~dn_bdn_bdn 
. , 

dd _bdd_bdd , 
H " a 

akn_ bkn_ bkn ~dn_ bdn_ b dn ann_bnn_bnn 

The PAT models assume ~see equation (32) , Section III): 
• 

IA. 9) 
i' ' a J .. 0, for all iand j. 

So, the relevant Hessian in the PAT models is simply,: ..... ;' 

. " 
bkk+bkk bkd+bk::i ·.kn+ kn 

b b 
(A.10) HPAT 

" bkd+b kd bdd"b dd b dn+b dn .:! n 
bkn+bkn bdn+b dn , bnn+b nn 

t ' 

• 
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As before, for the real symmet.ric matrix R to be pOf,itive 

definite, all its principal minors must be positive. In this 

case, one has: 

(A.ll) 
',' Uk' kk ' dd~ da 
b +b > 0, b +b > 0, 

'. , 

and also: 

(A.12) (b kk +b kk ) (bdd+bc1d) > (bkd.bkd) 2 
• 

(A.13) 

In sum, for the re~tricted objective function of the firm in 

the PAT models to be globallY concave, it is necessary that the 

parameters (bii.b ii ) must be all positive, whereas th~ para~eter8 
<" 

(bij+b ij , i~j) can be' either positive or negative, as long as, 

they satisfy the inequaUties (A.12) and (A.13) .. ' 
J.') 

• 

• 

• 

, ' 

" 
,', 

. ',' .. 

• 
. '" . , 
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lIPPENDIXC 

DESCRIPTlON OF TilE DATA-SloT AND SM1PLE SELECTION ISSUES 

The data-set available for the analysis originated from a 

series of surveys of economic performance and expectations of 

private [irm~; in Mexico (EncuesLa so\)):e 1.'1 Actividad Economic1.l 

Empresarial), conducted annually by the Oficina de Asesores del 

C. Presidente de 1a Republica during the Lopez Portillo 

administration (1976-1982). After 1982. the data-base from prior 

surveys was entrusted to the Instituto N.'1cional de Estadistica, 

Geografia e Informatica, which continued the surveys on a 

quarterly basis after some alterations of the original 

questionnaire. The panel actually used in the following analysis 

was Obtained upon request from the latter institution. The 

identity of firms was not revealed for reasons of 

confidentiality. 

Each observation in the panel (i.o., an individual firm at a 

given year) contains data on as many cIS 150 different 

quantitative and categorical variables, although the exact number 

of variables changed over the ye~rs. These Observations were 

generated by direct interviews with the firms' top managers with 

the objective of measuring their appraisals of economic 

performance, plans and expectations. The surveys are similar in 

character to those made in Germany and France by the 11-'0 

(lnstitut fur Wirtschaft For.-schung) and the INSEE (Institute 

• 
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Nationale de la Statistique at des Etudes EconomiquBs), 

respectively. 

Of special interest are variables that correspond to the 

qualitative appraisals or assessments by top management regarding 

a variety of issues: price-cost margins, level of demand, output, 

inventories, plant capacity utilization, investment levels and, 

• particularly, financial conditions such as the level of 

outstanding debt, liquidity and the degree to which the firm 

perceived constraints on its credit demand in domestic currency 

in the financial markets. Because of the very nature of these 

qualitative appraisals, answers to these questions were captured 

in categorical form. (For example: "How do you appraise the 

liquidity of the firm, measured by the ratio of current assets to 

t I ' b'I't' :, curren, 1a 1 l. ",les" : High, Normal, Low, Very Low."). The 

qualitative appraisals requested in every annual survey (done in 

July, actually!. referred to the current year, the immediately 

preceding year and some years into the future. Thus, a spectrum 

of appraisals regarding several points in time is available from 

each survey. Moreover, from a series of surveys it is possible to 

know how individual firms modified over time their expectations 

and evaluations of performance. 

Fina 11y, each observation contains al so quanti tati ve data: 

the Balance Sheet and Income Statement of the last accounti,ng 

period, employment and wage-bill, and act.ual and planned 

expendi tures in fixed assets dur ing the last, current and two 

subsequent years. Top managers were also asked to report the 

.. 
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rates o·f inflation and the [oreign exchange rate (pesos/U.S. 

dollar) that were being used by the fi.nn [or its financial 

programming during the current year and tho two following years. 

[Full documentation on the sur.Vey methodology is included 

in: O£icina de 1\sesores del C. Presidente de la Republica, 

Encuesta sobre 1a Actividad Economica Empresarial: Anexo 

Metodo1ogico, Mexico, 19821. 

samE~ selection. 

The original statistical design of the surveys was carefully 

tailored to obtain. in each year adequate representation of the 

universe of private firms in the Mexican economy, as explained in 

the Methodological Appendix published by the Oficina.de Asesores 

in 1982. The "universe" was defined as the set of all firms 

listed in the Registro Federal de C~usantes (corresponding to the 

IRS in the U.S.) whose taxable income was above one million 
• 

pesos. Due to accounting reporting differences, firms in several 

sectors (agriculture, livestock raising, fishing, construction, 

commerce, banking and services) I were not included in the 

huniverse". In the statistical design adopted in each year, firms 

whose taxable income Was above 100 million pesos were sampled 

with probability one (Le., censored), whereas firms under that 

amount were sampled with probability proportional to their size, 

wi th pre-sampling by cities. The exact number and identity of 

firms in each survey varied from year to year, the typical 
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sample size being around 2,000 firms. 
,. '.' ',.;'" ~ . 

As the data requested from the Instituto Nacional de 

Estadistica required observations on the same cross-section of 

firms over a number of consecutive years (1. e., a panel), the 

number of firms, in the data,-base fulfilling the antecedent 

condition was considerably smaller (in the order' of 400). Upon 

careful inspection of the continuity, of the required accounting 

data, it was later decided to limit the analysis Lo the surveys 

carried on in 1980, 1981 and 1982, which provide financial 

information from accounting statements corresponding to 1979. 

1980 and 1981, respectively. The firms with data available on all 

the required variables (after the elimination of observations 

with unexplainable inconsistencies in the accounting s~atemants) 

consti tute the sample for the following analysis, 141 firms in 

all. The composition of this sample by firm size. industry and 

ownership ty~e is presented in Table 111.1. 

The sample of 141 firms was sub-divided for the present 
. 

analysis into four size-groups, based on the book value· of Total 

Assets in the 1979 Balance Sheet. These groups will be referred 

to by S (smaller firms, 0-100 million), M (medium-sized, firms, 

100-250 million), L (large firms, 250-400 million) and G (giant 

firms, over 400 million). For the reasons e)(plained in the 

preceding paragraphs, this sample includes a disproportionate 

high number of the larger firms in the "universe" of Mexican 

private firms. Thus, the labels "small" and "medium" should not 

be misleading: even those firms are relatively large by Mexican 

standards. 
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Definitioll of variables for the analysis. 

Kt , Dt and Nt (for t~1979, 1980, 1981) were obtained from 

the book value's of "Net Fixed Assets", "Total Long-term Debt" 

and "Shareholders Equity" from the firms' Balance Sheets reported 

in the surveys of 1980, 1981 and 1982, respectively. All these 

variables were divided by the book value of "Total Assets" in 

1979 to standardize the observations and reduce heteroscedasticity 

problems. 

Three dichotomous indicators (KTsO' DT80 

fined, corresponding to the "timing variables" 

• 

6, if investment In 1980 1S "very high", 

5, if "high", 

AILRO '", 4, if "intermediate" I 

3, if "low", 

2, if "vary low", 

1 , if "<>;01'0 inyestment". 

were de­

and Z~O' 



An analogous indiclltor, EIL81, captured also the July-1980 

appraisals regnl'ding plannc'u investment for 198L Thus, KTifowas 

defined as follows: (Seo Figure III.1) 

KTSO = 1, if EIU1 < AILSO, 

0, otherwise. 

One would expect KTSO " 1 whenever the reporting firm is 

undertaking larger investments in 1980 than in 1981, a behavior 

closely related t.o the "timing" notion looked for. 

Since retained earnings constitute a very important source 

of equity financing among Nexican firms, the ,July-19S0 categorical 

appraisals regarding profit margins on sales for 1980 and 1981 

(namely, RP~801 and EPY81) were the basis to construct NT SO , as 

foIl ows: NT SO " 1 if EPY? 1 ~ RPY 8 0 1. 

• 

Appraisals regarding debt levels were r('quested just for 

the current year in each survey. Thus, DTSD was defined 8S follows: 

DISO"l if total debt (in 1980) is "zero", "low" or "normal"; or, 

DTSO=O if tot.al debt (in 1980) is "high" or "very high". Another 

useful dichotomous indicator was also defined: CCSOcl if the firm 

"had an unsatisfied demand for domestic crodit in 1980", or CC80~O 

if it did not. 
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Finully, tllo instrumclltol voriables were defined as 

follows: anticipated fixed assets expenditures for 1981 (repor­

ted in July-19BO), divided by Total Assets in 1979; ratio of 
• profits (also of taxes and interest payments) to sales from 

the 1979 Income Statements; share of short-term dabt in total 

debt in the 1979 Balance Sheet; proportion of circulating 

assets minus short-term debt to total assets from the 1979 

Balance Sheet; and, lastly, growth of sales from the 1979 and 

1980. Income Statements . 

• 

,:.\. 
, " ' 
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111 Tho derivation of the nlodc1 is presented in greater detail 
in Chapter II of the author's doctoral dissertation. 

12/ The issue of the proper objective function of the firm hus 

been settled among finullci~d econolfiists in fnvor of market value 
maximization. Al though I do not ilddress the issue exy>licitly, 
I implicitly assume that a "market valu() function" of the 

firm can be defined over the outstanding levels of i ts variou~ 

assets and li.abilities. Obviously, this "market valUe 
function" implicitly nests a "pToduction function". II ".-:n5h­
flow function" and an "expectation-cum-discounting time 
agregation function" which depend in different vlays on the 
firm's assets Rnd liabilities. Of com·se, if "production" 
depends not qnly on the level of the stock of fixed assets, 
for example, but also on i.ts Tate of growth as ~ .. ssumed. by the 
adjustment-costs li,terature in economics, then the "market 

value function" would also have tho growth of fixed assets 
among its arguments. I do not c:1nracterize the "market 
value function" beyond assuming that it exhibits a well 
defined maximun and is twice-continuously differentiable in 

all its arguments. 

/3/ ~he theoretical determination of the terminal conditions for 
a decision horizon is very much open to debate. In infinite 
horizon models, the assumption of a transversality condition 
is usually made. In finite horizon models, no cleaf,cut 
argument can be unambiguously postulated. Therefore, no 
attempt is made here to resolve tIlls issue and the existenco 
of an exogenously determined vector of terminal conditions 

will be merely assumed. 



.. ','. ':' .. , ..... 

/11'/ This point is carefully discussed In the auther's 
doctoral dissertation, pllgo5 128 to 130. 

1": "LI' 

lSI In words, thcse TCE rostrictions imply that the Tatio of 

the coefficient of D7g in the K-equation to the 
coefficient of K79 in the D-cquotion, must be equal to 
the ratio of the coefficicn~ of n;1 in the K-cquation to 
the coefficient of K;, in the D-equation, etc. 

/6/ Indeed, disregarding the restrictions associated with 
the "timinE'. variables" (because whcn dicbotomous indi­
cntors nrc used instead of the con"ect vnrinbles those 
restrictions are meaningless as explained in Villarreal 

(191)6) , pages 215-218), one may distinguish: 
c 

(TCE,1) £11 '" 12 14 , ill ~ ~, rlX ~ E?!i 
p21 p2:~ p31 p33 p32 p3~ 

(TCI';.2) Ell . , E..lI, I?E " JlJJI., IG.~ 
_ . 

r..2".!l. 
92 ·u p26 p31 p:$o p:>Z p:~1 

and similarly: 

• 
(IDA,l) p13 - 1, 1'24 ~ 1, p35 ~ 1 

(IDA,2) pl1 ~ -1'14 , p12 _. -p15, P 21 c -1'23, , 

p22 "'. -p25, p31 _. -p33, p3?' '" -p31\, 
, . 

and 
(PAT,l) P 11 " - (pltJ+p17), p12 " -(plS+p18), p21 ~ - (p23+p26) 

p22" -(p2S+p28), p31 a ~(p33+p36). p32· -(p34+p38) 

(PAT,2) pi3+p16 '" 1, p24+p18 "1, p35+p38" 1, 



such that, as it can be easily verified, 
IDA,2 i1npl)' TCE,l; PAT,l together with TCE,l 
imply TeE,2; and, lastly, PAT, 1 together with 
TCE,2 i~ply TCE,l. 

/7/ See footnote /6/. 

, . 

• 
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