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Ilf!'P.ODOC'1'!OIl 

"Men are largell Jaotivatd bl three basic d •• ires - food, love e.nd 

IIIOnel - au!! of then, the lea.llt Wlderst<;)od i ll JDOney." 1 

In renAt yean t here hal been a marked upsurge in the out­

put of li t.r8tl.lr8 dealll1€ ,,1 th the clelland tor IIIOflG)", but with the 

exception of t tle ~.orih American Continellt, empirioal I'tIII. arch ball 

lege" dit,.tre.aillgl;y tar beh1t1d t he voluminous oUt}llolt of ttLeoX7. 

Thi. d.arth of empirioal relUlta hae had a re.triotive influenoe, 

.inc. 1IIan,y of the controvereial poilltll which art beil." deputed by 

theoretician. can only be resolved by recourse to e~pir1eal methods. 

The restriction of e.pirical r eaearch to the North P.4er1can Continent 

haa further lIMIant ih8t the var10ufj pointe WIder dispute have bad !)nly 

a lim1iied quali.fication alld cOruJeq .. eatl;y mOflG'tary thooris ts have had 

no indioation 118 to -the muverealiaablli 10.1 of their collclulliona. 

~!b.re i 8 thus a great n •• d for empirical atu41ee in other countriee 

eo t:tl&t t...... vali i ty of the rival theories ~1Ul be tu ted lillder 

different condiliont. 

1 ~ ,,1&8 with then tilougbta in lIIin4 -that tile preeent etudy 

.... undertaken. Ite obJeot!vee are atI'ictly I.ntional und nu pretl.lnce 

of ;Jtrict inhraationa1 oomparablli t1 1e ll!lade , ::'l.Irther, gr. a 10 oare 

h •• been taken to aVOid the ~itrall eo beloved of .conoaetriciane, 

t he fall acy of reduction wherein strictly limited re ulta ara 

uncriUcal1l uniToraalieed. Thua no attempt b4IJ been m"de to draw 

concluaione wbich will bave universal validity. 

he theoretically vital points whiah are going to be examined 

in ~"'e l ight of South African experienoe are : 

1. "['he feft8ibil1 t,y of dilil tillgu16hing idle from actin balances, 

and if this proves poe8ibl., th dete~in&tion of the wealth and 

1ntereet elaatlclti ea ot th~Be b lancee. 

1 Time, (Jan. 15, 1968) , p. 30. 
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2. !}ropp1n.g t ne expUoit d1.t1no1;1on between 1dle and actin 

bslano •• to 

(.) d.tel'lllintt the role or intere.t rat ••• 

(b) deteI'llline 'I;he apprq)l'1ate CIOll8traint on the delllM4 

tuftotion. 

(0) d.terwil'le l'ibat eUect d1Uerent do in1t10ne of money 

haw on (11) and (b) . 

3. To eXfIIIl1ne the etab1Uty or ttl(! d.lIIIIlld .function over time. 

ruth ill , of Cl(>uraa. uny- eided and lillY <1,uf ol'lll pr&een"1;1011 

ean otll1 aepire to pre.ant a ona-aided picture . jua'" like a photograph 

Oallllo1. hope to do JUlltice to the full gnndwr of !lllturfl, merely 

p"eenU.ng III one-d1::l4H •• ional "prellentation of • lIIIIny d11Oeua1oned 

object. In 8pite ot thi8 1"a.tr10t10n which i. 1un,rent in all 

uoonolletrical studieS, th1s one-a1ded p1cture seems to be j ustified 

iA View of the laolt IIlJ: Ill'l,Y unifi.d and oonerel'lt tr .. uent of the 

deflland for money in South A.fr1ca. 
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A. the HioleriW kH1o'll!!lll of the Ool1Mpt 
of .. Duend tor ~!l. 

1. 'lh! Connpt l'r1lt:¥' to K'1l\", 

'1'b. uP...a'8! ot 1I1Wl'e'~ 1JI the d.1IUd for n", bo~ .. a 

thMftUoal IOlletpt 111 1w own riCht. ut .. an 1,IIponut 41ttm1.llant 

of tt. etf.oUYIIl ... of .IIIm'1ar1 pollo,. " a IOJlpU'aU .... l;y rectnt 

4Mel.,...,_ In fMt OIl. lI!1&ht M1, 1I1thout toCl peat a flU of 

oo.a1tt1rc a tra ..... ~ ot liI1'tor!oaJ. ~uaUee. that 1'i reod .... 4 Ua 

k,Ua in it, PHIUI' 'YOl1UoUl tOJ'll ill Kft1l1"' ftIIISI"* opu&, 'the 

Otntnl '1'ht01'7 •
1 

101' ]lZ'loJ.' to XI11IM' wotk, the 4!1111ft4 tor .IIOn" 

.. .0101'41' a raUltr lIleohaaUUo trea_, in a ...u ~b •• cU01'l ot 

olaMloaJ. !ooncato ~.., wb10ll .... p '.no' OA, alae.t .. _ af~ 

thoup.t, le the M1n tio4,7 of , ,, .. .., oonoa1"l\1D8 the wol'k1llp of the 

re.l ... ter ill ClN.1' W .xplairi the 1Wl1011J1c tMt that altho. ~ 

Hal !IlJIPlJ tn' dOUl4 ect\l&tI1ou 'IWl'III1n!4 HlaU .... prto •• , the¥ 

.. ra eoapl!telt lmabl. to •• t.~ tlI. gU.ral prio. 1 ..... 1. III 

it. 1'010 .. the d.ionI1I:IaI1t of the 8eatral prio. 1 ..... 1, -tar)' 

o,uatiou appean4 111 'hIo ""' •••• 

(1) '1he l>1ehft' Eq\.l&UOIl of l:'ldlWlg.. Tn" .. 4 ••• loped 

at the tum of the catul'1 bl IrrilI£ Fbh01'2 ud took the t01'll 

NT + I 'Y' • if 

WblIre I 1. the qUllllUty of IIOnq (IIOta. tn4 lOW), V 10 it. 

yal001111'of 01reulaUon, II ' it the tlWlUty or ohequabl. a'poaita, 

y' u ..... 1001ty of ciroulat1on. P 1. tm. gan.w prit. le .... t of 

all ~t1ou .m '1' " the phploal velUM ot uan.acUou. 

1'h. equation 1a .RY1.aat4 .. bolcllJli «Ut'ill& an ub1UW1l¥ 

d..tlned. t1lll! p.rl04, .1IDCl -.at JlHHMI'1l7 bold tN ... an MOOun1;­

~ 1d.tnUty 011. aooount of U. tautological natlart. Pithlr did 

80', boQ .. r, tnYiNp U 111 tail Usht, &rI4 accord.d U till 



.ttl'IiU of a 'belav1ourleUc lCI.uaUoa HlIk2~ tile eb, IJUppoe.d 

iDde;ped'X1t, nrlablee. V UtI V'. wbioh 8ft the :r.~t1" 

tft,uQUGU ... lod'l •• , wl'e u.a~4Id .. 1l1atiiul1&llalll 4ttn--

1II1nt4 eol'lll1aate and heno. 'the 4tJ!111.1td to'1t --7 "l"1" to tb.e 

YelU1141 of muaeUona tiM trMWil ..... bU '1' ~UrelT 1M ... 

1*I4en, of aI'l7 Tol1tiol'llll tuton. 

(11) 'l'c. CUbriclge Cub. lla.luvee EquaUctlh OIl account 

ot the taot that the appl"OlJIeh .. to the quenUtr theo~ of 

ll'ilaftball, P1&Ou &lid the eulT I 'lD" we" qw.te e1Dl1la:r, an4 

tdMe thq Wft all at CIIlIlbr1t1p. 'liM. apJlN&Ob. hat co .. to lie 

kilo .. a.t the e .. bridse 'l'b.eo~. All Mar~' b.u .heWlt, '"'ill 

thtol"1 hu a loag bi,to17, 801»« Mok to hUT- Vanoue als'" 

It:ra1o "Pft"ilut1~ of d1tter1l:lc ooaplexiv ha" bean preented, 

CIUlIUuUlII ill tlIat p,t picou,,4 nil 

F • J£! [0 .... b(l-CD or • • .l!i!. [0'" h(l-C>] 
M P 

lioanr, all the ftpnaenttlUoa bed .. irntir Mtle the eonc.pt 

~t an 1M1v111u.al dellirell to keep. oerta1n proportion (It) of 

lU. :ruem'O,e in the tON of _neT (M>. Inate. of oonoenvat1llg 

OD the 'f01UlM ot truucUoa, tb.e;y en.ug4ld real naUol'llll :tnooae 

(lC) .. ftJ)ft .. nUIIC the oOlintll'f" ft!lOUl'Oe., 110 the e1_111 ot the 

caa~ge theor, can be ftJlZ'hmte4 b7 the equa1:1on " • kY. None 

ot the Oubridee .ohGIol IlIAde IiXl¥ det«lUed analysiS ot the faoton 

1Dtluenc1J:l& It, alth&up U ... suppese4 to depend UI 10M unepeol­

f1t4 lIlIll).'1el' on the wealth of the OOIIIIIUId.tl. U. hablu rmct the 

iaet111uUow traaework. ThWl 1t cu be •• m _t the pr ... 

K.,...1an tn.unt of the IltlllUld tor l'IOD8111U ... mt1alq • • Oh­

aa1,110, ~ o~ l:I.,...m~ to vollU(IIAal .1U11nta. 

:s A. Marllhall, roW. C!nf,U. !!!l490"" .... ' (lAMo" , 1923), p. 41. 

.. t. .0. P1&oll, "Th. V4!Il\lt of ~D81'" ' 9Mrt'rlX ,lQu:mal ot Seo!lO!!!1ce. 
Vol. '2, ('ov., 1917h pp. 36 ... 6S. 
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olwraowr1u4 bf lUlO.rtalntr. FrtT10ua .co~at8t althoUBh 111 

10M 0 .... hartns .~l1c1U.r Hoopla" the . f t.ot. ot lUlOfl'1i&iJlt,y 

011. the 4emand for _ MY, had =10 plaotll great ,.phall, on it and 

cOQequtnUy ha4 110'1; pa14 llIUoh aUtIIlUoJl to -1', role .. a ltort 

of 'f'alue. 011 acoount of th' faot 1l:Iat the .. OQft'VII11oQ ",rt not 

a..ilII11at" into tht _ :t.n body of theory, ;f\Ir_r dbcuoa:s.on wwl4 

oaly 4'iraot t ro. ~ Min line of tbOllih't IU14 so th' _iter hN btu 

Hltgatt4 to appen41x ,t. I\';rnt,' approach pa14 atwnUon to Ute 

4.1iel'!ltua" ot uptll41 iIArt but ool1OtnUaU. on tht aplOW ohuac .... 

,r10U08 of 1I.On" aa a tom of ho141J!6 WMl~ He c1 ... 1tl" * 
lIIQU .. , tor bo141J1,g I1IOJle.r ute tilrt. group. 1'11. th' tranMcUoae 

c1tJlllUl4, th' pnoauUollU7 4tl1Wll1 wbilHl, .. Ua __ uatl,a, 1_ "", 

d'lire to bolA an .... 10 wlIca, value 1a f1xed 1Jl 1itl'lU of IIOn'1 in 

ortSt" to u.t UIltort .. _ future tJ:J>tnPe, M4 'iIla _p~t1 .. dMIaIIA 

whleh 1a 1he dta1rt to hold lIOn., 1n ortSu to eptcUlat. 011 '\hi future 

caplUl .,.$lu. ot bolide. a t poaMaW that the &lIIOlUlt of acntl 4 .. 

lWld" (~) to _, the tnnaaoUona trzI4 P1'eC&uUOJIU7 _ttve, .... 

Mittl,y • :tu.DcUon ot 1ibt l,vel ot Hal :LDee_ ... that the amount of 

-ne.r dnallded for Ip'OUlaUve purpol .. (~) "a11\17 4'J*\d1 Oil tU 

rtlation be.tta the ourrent "it ot inWl'ut aM the etaw of txptct­

atiP"I' an4 tMn proCte4t4 to dW/uiraU that U woulA bMr an 

1ln'.r .. l',lat1oub1p to the _t, of 1ntue,t. t:~a' 4t111Ud t\mcUon 

II&¥ i.hIUI lie wr1 U.1U 

If • t(r,Y) where U < 0, () III > 0 0114 M. IL + IL. . )) r () y1. ... ~ 

In the proo ••• ot 0"-1111»8 • JII)rt tXplicit \'Inlon or ~ funoUon, 

h' coneidlr4'4 - 1 aM 11'2 .. pat-aulT, .eU Ii1nC tbat 1t .... ". eaf. t:1rtt 

app~Uon to NgUd 1lh. MOwat, ot tU •• two .. t. of oaah-belA1DI' 

.. bt1n& lUteq- 1ad.pttlll,nt ot .1 aM1ibU'. ,,6 Under thll IlIIUII,PUOIl, 

\he c1411111Pl4 tlUlCt10n bto ... t 

14 • ~ + ~ • ~ (1') + ~(r) 

6 ibid., p. 199. 
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~" L:t 1. 'the l1qu141 ty flmOUOII 00n".poa41r18 to "l u4 L2 \11. 

l1qu141tl tuIIotiOA cor.r'lpODd~ to 112, 

Cu1 of f-'-mo" to le1M" o.pto1tUl.1 1.11 ~ 11411' of 1h. 

turther d.."loplllU" of ~ thtor,y eM oritic1 •• 01' M. work, 11_' 

~ .phUlI" the, ht ntwt4 ~ abo". fW'lot1oll ~l¥ .. a workable 

t1rat .P.,:;'Oziliatioll. fer ht 414 not boUo" tllat in Pl'l!I.C!tico lIOMY 

hoU for 'til, ,line purpOH. coul4 actually 1;, sesregate4 int<> watu­

Up.' OOlQPU'UleaU .1n01 "'Ult ..... oan be htW pruarUy tor on. 

purpo.. and .. coll4ar1l;y :tor ono*r. " 7 ful'ther ht txpl101tlT IIlnUOlltd 

'Ult po .. lbll1t,y of tl'utaoUone and pl'ltceu1l101\ltl'.Y balar.c .. being 1.I1tortl' 

el .. t10 tor thaI ",,111 puU, •• pelld li!n the Ohtapne •• ,ad the rt11abU1 t,y 

01' .. tho4I of obta1.n1"8 cub. "hln it 11 "qu1rld. b7 eo .. t01'll of 

t-pol"N'T bonoWiue;, ,,8 

EIIp1r1oal aU .. ,,, of • ftl'1!lcaUon 01' tho K'1l1ta1an bJ'po­

th .. 18 hayt tcUowt4 two &Intra! 11M. at approach. Tho fint of the .. 

1. Wittri OJ' the work 01' IetaDl. 9 l!I atuwll troll. tM .quaUon 

)I • t(:r. Y) .... tM .1IIpl1f7U1c ... llapUon tllat 'tho demu4 fwlcUon 

wu l:IoJIoceneolUl ot 4tg1''' ont 111 1noo1ll. and lleM. obWne4 1M relUl1f 

M • f(r)Y 1.0, ~. f er). 

The tt1'll all tht lttt-bud a14. of the _D4 etuaUon ou be 1nt.~ 

prtted .... _ro-.oooolll1c meuurt of ti>.t rtelprocal of lncou Yeloolt7, 

and henet hi • ..,1J'1eal :UIYI1t1g.tiDne Cloneleted 1n .. t1JllaUac the 

rtlaUen*hip between 1110Clllt Ydoo1t¥ 8114 the ra't of 1I1t'"lt. He 

plotW If/Y ~t l.Ir IIIId ODta1Ud a b,ypertlol1c rtlaUoJllh1p which 

h. ~ ..... 1'tr1~ the Ke;,ne.lan b,ypOth .. l • • 

7 lb1tl. , p. 195. 

S ibid., p. 196. 

9 H.A. Ietanf, "Oath !\al.ne .. IUI4 th' Int,n,t nate - A PJ'qIIIa11c 
Approaob" , ,m'w of EcoZlOldc. M4 SHtiatio., Vol. ,6, 
(.lrov., 1954 t pp. 456 • 60 and ii. A. La~, "tnoo_ 
V8100111 Nl4 Inwn.1i Raw •• A Pl'qlat10 Approach, " 
Rm" or Ei.!AAOlI!1C. W 6tlt;.119P' Vol. 42, (JOT •• 1960), 
pp. 445 -49. 
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A tar more IIOphistieated approach is that exemplified b7 

Tobin,lO who attempted an estimation ot the liquid1~ preterence 

sohedule proper. He estim t ed idle balances by $~btract1Dg f rom 

total ~ney balanc.s an e.tim&t~ of active bal ance. derived from 

the maximum recorded veloci~ of oiroulation. The results ehOwed 

aD approximately hyperbolic r el atioDship betwsen i dle bftlanc •• and 

the rat e of 1nterest which hs j,nt erpreted as repre .. ct.1ng t;eyn.s' 

specul ative delllMd aclledul e. 

The csntral theme ot these inve.tigations .... t he influenoe 

of interest rates on tbe public'. d era.'Uld behaviour. The evidence 

80 obtained IlIUI oOl:l8i. tent w1 th the role attributed to interest rates 

by Keyan. flowever, it should be noted t hat none of the .. inYe.t~ 

ationa ... nt beyond an inference drawn frolll a given suple to evelUllte 

• Keynesi an hypotbe.11 against a null ~pothe.i8. Thus the evidence 

1s not the reault ot a oritical exuinstion 01' rival systematic 

bypl)th..... 'l'he probl_ involved in a ttemptiQg e.pirical ver1t1c-

at10n of a ReInesian b¥POthesie and a survey ot the pertinent 

literature are fully ai ecussed in Chapter IV, 80 no further mention 

w11l be made here. In.tead we shall d1vert oU%' att eli\tion to 80lle 

I)r the important developlll.nte which have their I)r1gin. 11:1 Keynee' work. 

" Developmente Subsequent to Keynes. 

One or the fint 4ev.lopmel:lts waa a II10Te ent toward. 'the 

dropping of the d18t1nction betlleen 1dle balance. and act1ve balance. 

and ita impliolt assumption of a topoloe10al d1cho1;l)~ in the etfeeta 

of the variable.. For Keyne.' t heory of the dem&Qd for money i • 

••• entially a rather ungainly bybr1d ot two theoret1cally inconl1atent 

approachas, with the transaCtiOllS demand being res&%'d4Hl sa tec1:ll:lo1ogl­

cally detel'llll1M(! and the eoset dema.a4 be1ng treated .. a _ tter of 

.cono~io cho1 oe. Cut of ta1mes. 1;1) Keyne., 118 .ust onoe again note that 

in fact in hie text he antic1pated so=- of the developments wh11s' re-

ard1Qg the diaaggregated funct ion ••• ent1all¥ as a t iret approximation. 

10 J ,n. '!'obin. "Liquid1tl Freter eli\C8 and Monetary Policy" , Bevle" of 
F~onom1o. and Stat1stlc., V1)1 . 29, (May, 1947), pp. 124-'1. 



bHque"t tlwught hu tended 110 foUGW \110 11l1li8 of dewlc>p_t. 

TM tiHt bU been W 88iH6aW tM clUlQnd tunotion on the gl'OUIDda 

that the pllbl10 do" no", hold two etoolcv of money, but inattu bold_ 

~uet one atock of lIIOJ1e;V , tbb\llltl U bolda this _wok for var10UII 

aoU ..... whiCh inolll4a '10M tran.eMUon and .... , 4nand.. 'l'he a~1l4 

baa bHn to dernop G e..p1 tal '\;\aol'ttic .pproaoh to tM 'rtmhCUOU 

dt!llNlll, \be 1d .. be1118 that moul 18 a kind ot woJ'k1rl& c.p1tal and 

1101111 bol41rl&a t ora. M1 1nvtnto17 Gel'V1n8: that f'w1otiOl'l ill. 'Uut proce .. 

of' p~UOUOll IW4 cvlllUlltJ)tion. Jua' l1li the" 18 J!U1l1l1ain« behaviour 

~ted the id .. that tran.aotlone balancee were deta:.1uecl b1 the 

volUlle of trMaaoUOl1ll Wiill1 tu:I ~ronunt ot pN-deterlll1ned PlI3Ml1t 

.chedule.. Doth derived a !Unc,\;1on relating traBlaotione balancee 110 

uaoc1atecl Wi ill the eoxwereiOl1 of tina.ncW aaaete. The ~eat 

aeht4ulea are oonaid..recl at tnt1Uea 11ldtpelldtnt ef vol1t1ollal tacwra, 

almI>l¥ appe~ in \be gut.e of 1lagOaed conetl'a1nte wi ~ whioh the 

eoonom1o agent ellat openta. t'he onl¥ choioe available 111 1rl the '11M 

the U_ pattem of JIIl¥ftIiIt. be.eOll JIiOXI8.y end non-t1uano1al eOJllljl()Q1 Ue. 

1e 1n tbe llature of an extemal o~tra1nt. '!he relevanee ot the above 

acOQunt of the abaenoe of a .~t10 rule oharaoteJ'1_tng traneactiOne 

balance. in te~ of ob"rTable OIlt1t1e. an4 the .beanoe of an explioit 

.'rgO' ot & hll-oh,ypo~.1. bear1llli on UuaactioM balance. wUh • hI:!­

h1PO~'1.. oove:r1ll& aaeet balane ... 

Tl:J.jJ uext dnllopllUi WM tne ren-IIUltaUon at tM pn-

cauUollU',Y IDQUve , alb4rit 1A a different gW.". wl:deh in "eynea' treat­

.ent paled into 1na1&nUicanoe OOlilpare4 to the $pec~la'\;iv. lIIOt.1ve, an4 

U ' .J . .9aUlllOl . "The Tl'auacUol1l ilQand :Cor Cam t An Invenwry 
~heoret10 ApproaohH, quer,erll Jo~rns1 of E!gnam1o!. Vol. 66, 
(NoV., 1952), pp. 545 .. 56. 

12 J •• Tobu, "The Inte",t-lI'.laatioity of ~_c'\i101ltl nellllUld f c>'l' Cash", 
a.-dew et B09rlOii10a ani! SitUeUc.," Vol. 38, (Aug., 1956), 
pp_ 241 .. 47. 
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wee ~l.ted to a 1Il111Or poe1ilon alot\g With tranamcUona bAlance • • 

On account of the apeeu1at1ve ~t1ve'o atre~ depeudence on 1r.elaatlc1~ 

of expectaUona, 1t C&IUlot be more than a ehort-run pheDOllenon f".M a 

highly psyoholog1cal one at that. It 18 the dependence on th1e latter 

taetor that led lf10ka to d1ern1u lt as II theory whlob 1.e l ett "I~ 

by Us own bootstrap .... l' !lecllu8e of these e~.1ectlona, .ubeequent 

: e;yMe!tm Wr1t1Il,g' haTe emt.ell. tha role ot r11iik-a'fQidlU1Ce 11'1 the fa" 

of UMutabty lUI to lIta future value of the rate of 1ftte:r .. t. Tb1a 

approach haa b .. n elegantly to~ated b.r TObln,l4 Matthew.l~ and othere 

1.18111g the conoept. Of wrUol1o analya1., the tomer ehowillg that r.l.1Ik 

avold1ng behaviour 1mplle. the ex1.t.nce of an inverae relat10nah1p 

be.en U08t hold1l!l. of IIOney and the rate or intereet and the latter 

ebowll1& that even 1f people rege.r4ed bonda .. being le •• r181Q' tbaD 

IIIOnlY on aocount of thllll1e1dlng 8 certain nom1nal titre. of 1noome, 

the abov, cano1~.1oa .ttll holda. 

A furtlur attaok on Keynes arose trolJl his restricti," 

The Pl'lllenoe of ehort te1'lll 1nie:t'eet bearing Msets ot ccrtldn capital 

..aue has mQ4e the ex1etenc. of apeoulative holding. of money tenuous 

1n the extrell', since 111. rational 1nv<l.tor who baa 11014 bond. 1n 

uUeipaUon of a riae in the re.te ot 1nt,rut 111 na longer l1kt17 to 

hold hie .. alth. :t.11U. baa bun pul)l1.11t4 ~1 eoonoll1ata 8ubecr1btns 

till th1. .ollool of thO\lght, "fila beat knoWn exposi to:t'¥ article. beillg tholJfl 

l' I .R. Hicke, Value and Cap1tal (Oxford, 19'9), p. 164. 

14 J.$.. 'roba, "L1qu141t1 PrtfQ'III1Ce u l!eha'l1our Toward, Rillk", 
R.v1ew of ~e2.io SlUd1 •• , Vol. 25, (leb., 1958), pp. 65 - 86. 

15 .R.c.o . Mattlt .... "ExpeAdlture Plane and tla UMerta:l.nt,y MoUve for 
ilo1d1ng !loWl)''', .Toupsl at PolU1gal ESOl!O!!l, Vol. 71. 
(Junt, 1963), pp. 201 - la. 



bT H1Cll:.,16 Duee.nberry17 and Tobin. 18 An at .. ,t b ... beta ud.e by 

Hlekel9 to .;mille.iII. 'tl'l. thto:1!7 of riak aY014arlo. and til. .x1.tuee 

ft Th$ major "yanc. baa been 'tl'l. introduction of wealth, 

which it.elf d.pends on the .ate of interest. as an explicit determinant 

int.reet has rlil1aed lil&ll,Y conceptual and eCOllome1il'ical proble. Y1a the 

introduotion of mult:l.coUinurUy betw.en tile Yar1ables, but in IIIp1t. 

ot ttUe, it "preetau a maJor advance b.clWlle it \>rings mone, into the 

told 0/ capital th.ory. K'7DtI mad. allowance. tor weal'tl'l ettect. in 

bU treatment ot the oo_p1:1on function, inIt ho did not oonsider it 

in hie dexaand tor melle;r. SUbeequent dev.loJllllentli bave followeil one 

of 'two pathe, dep ... ~UZl8 on the partioular defi1lition of wealth dopie«. 

the maJori~ of author. adopted the conventional defin1tion 

of .. alth, "atrtcUI/& 1i to non-lluan useta. iletalel'20 abo .. d _1: 
it tlhe wealth .tteotl WM e1!nitleant, the l1q\l.14Ul preference CU%TtI 

woulci be d1fferent tor a eh •• e in the quanUt;r of IIIQnel bro~t abo1.lt 

b7 !;i..cal pollcy than f or & cbUli' II:reu&ht about IJ7 ep.~.tI oper­

atioWl, OD acoount CIt the WMlih • teet of the latter. In ailUtion. 

tlhe polat arises t hat the .veeulaUn dtlllUd O\l%'Ye trace. out by open. 

market aperatiorlll w111 4itt.to 4epfm4ing Oll tn. d .. 0:1' the uniu uee4. 

The wealtb etfeet. ot d1llcont1nu1t1ea in Qpen.lII$l'kat opere.t1oM are 

16 J.R. HieQ, "A SusBuUon for S1aplit1in& the Theory of ¥oney" , 
EOOllOmioll (I.S.), Vol. 2, (hb., 19"), pp. 1- 19. 

17 J. 3 . Due .. nbUTY, "The FarUoUo Approlllilh to tbe Demand tor MOrlllY 
.. Other A ... U If , lim" e'l EeotlOlII1o. !MId StatiItlc., 
Vol. 45 (Supplement ), (,eb., 196,), pp. 9 - 24. 

19 J. R. Hick" , Crt Ueal, Ea!!j1'8 in ~loruotary Theon (Oxford, 1967), 
C'b4p. 1 - ,. 

20 1 .. A. h talel', "Wealth, smns, and the Rate 01' !ntereet", Jourp!l 
2t Folitio" i!0es!lt Vol. ", (April, 1951), 
pp. 9' - 116. . 
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exploited by eintraub
2l 

and Davis
22 

ir, their contcntiou t hat the 

speculative demand curve is irreversible. 

~ radical departure from t ile oI'thodox approach a.dopted above 

1s provided by Pr1edman,l' restatement of the quantity theory d his 

PerJl:lllent Incollle hypo thesis. The main t enets of thi" theory are 

firstly that the <.juanti ty theory is a theory of the csmand for money. 

not of output, income or prices; and secondly that money is a capi t8.1 

good, so that the demand for 1t 18 a problem in a capital theory. 

The theory takes .... Iii ita starting point a broad concept of wealth which 

includea bUI'WI beillgs, alld relates the dellllU1<l f or IIlOney to totu wel.llth 

Wld the expected future streaM of money inccme obtainable oy p..olding 

we 1 t h in al tarllative f 01'lll8. Then by a process ot mathematical 

simplifications, economic simplifications and re-arraD6ementa of 

variables, he arrivee at a demand runction which depends on the price 

leTel, bond and equity yield8, the r 1tte of change ot the pdce l evel, 

the ratio of human to non-~ wealth, incomo and a taeto variable. 

IrQwever, in hie emp.l.rical work, he poatulates Ii simplif ied function ot 

the tom' 1\1,. kyl ' where .5 >0 and Ip 1e 1'erwment inoo e . Further , 

he emphatically states Mthat the damanG! t or 1R0ney 18 highly 8table -

more stable than f unctions such ss the cOllllumption funotion. ,,24 

However, Fl~edman ' a work still leavoD a lot to be desired 

tel' not only doaa he fail to deal satisfaotorily with the conceptual 

problem of t he relationah1p bett,een the rate of 1nt~rsst and wealth but 

alao fails to deal adequately with the econometrical problems raised by 

his concept of Pel'lllNlent Incol!t8. Pel'llllilnent Income i s cv1eaged as bdng 

a weignted average of PQat and f uture money incomes, and 1a defined as 

2l S. i:1&intraub, An Approaoh to the Theor'l ot Inoome .11stribution 
(Philadelpbia, 1958) , pp. l Sfi - 62. 

22 
R. M.Davis, "A Re- examinaUoll of the :$peoulative DelbIlnd for Money". 

Ouarterl,y Journal of Economics, Vol . 73, (ray , 1959), 
pp. 326 - 32. 

2, M. li'riedman, "'rhe Quantity Theory of lI!oney - ~ Reatat81llmt", in 
M. l1'riedlll6ll (cd.) . ' ·tud iee i n the ,ww ti ty 'r.hcory ot 
~oney (Chicago, 1956). 

24 1bid. , p. 16. 
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'the no" of inOOIl8 arillill6 trOll a .'toOK of .alth, thi. wealth beina 

defined so aa to 1nolude hW:Ian wealth. Th' 'lIpincallHUUl" of 

Permanent I ncome Wh10h he ule. le oalled expeoted income and couel.~ 

or a "e1Bhted 8verllglt of pae' inDolllte. Rowenr, by br1n&111jJ l agged 

variablel into the tunct10A lenral eoonometrioal probl... are In-

oountered, • f90t whioh Frl~ apparently taile to tiki cognleanol 

of. 

Iver, doea not (IOucen the fol'llUlaUon of lIIOJitttarT theol7 per .e t but 

the r.ature ot the coucept of inoo~e rellvant to mDAe1&ry anal1.1a, 

whioh should correepond to the notion of the l%peoted y1e14 on .lIal1l1, 

rather 'thllll the eonvent1onl 'ilt natiol1!ll. 1.nCOI4I EUlCO\mt1n6. ny e:r;pl1cltl1 

e0ll81der1ne tbe hwl'.an el.ent .. ,art of total .eal th, he bae rat.e' maII1 

1IIIportarlt qu .. Uoll&l lUI to tne role p~ed by !-..uman w.alth 111 .conolllic 

theOF;'. IiGwever, 88 Will be 8hoWl!l 111 laiel' ohaptere , t he conoept ot 

human _al th 1& extremely hard to quant1fy and coJitteq\lent17 mo.t ot the 

qu .. t10Jitt po,eel aN U let WlIIolvabl,. 

B. f, 'fi1!OreUo!l too nit ot 'SI!. i«oUv .. tor 
!!oldiM Mcll!Y • 

.l tbeoreU<I&l analy1il1ri of the uemaM tor IIOne,)' dQ.. depen4 

on the di.tinction be;ween lQ4ividutla ohooll1nl rat10nalll to Aold .oXley 

balance. and Dot -"11 :/IQsn'.1Jl« what IllOlUIl bal.aDc •• theI llappen to 

han, .mteh ruq be ellt1rel¥ llepeM.nt on the 1ntttitlll1onal traM'llGrll:. 

llttore ",Uing 8lJl deeper embroiled 111 the ti1eo1'Y of the <iemeM for 

IIIOA81 ... deci.ion lIIUSt be _en all to the proper aet1n1Uoa of --1-

Dtt1nit1oliUl per ae, are AO'i "r18ht" or uwrc",". til., ~ 1111%"4< 

IlOna;}' • ue emera8d. 

1) 11. .tr1ct M C01.Ultisa or 18 aliaUc 4efim:t1oll. Al.tboUj!h lIlia 1. 

tho det1nitlea to wb10h we muat ult1mate4< tul'n 10 order to obtaiA an 

Ulp1r:l.cal Jn8l1aure of the qU8liltity of monel. o.e 1t atan4a it iii) UIlaatia­

factory 1Iecau.e it tlikll8 AO account ot the mUTeS tQr 1l8111jJ 110M)' JW)r 
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of arq UDJitrlyill& econoe1c tbeoZ7. 

(ii) A .'tati.tioal defiDitlon. One etrend ot thie approach .e.ke 

elue. to sub.titutabl1itie. amoag aa •• t. t1 .tudfing how ,en.ltiyely 

ho141aga of cun'tncy, deDllWd d.poei u and other liquid auet. depend 

on wcrh variabl •• a. 11100., ... alth ed utered rate.. The other 

etraRe! ... ke that quanti~ which correlate. moat oloeoll wlth Yetiablee 

woh all income, wealth an4 int'1'oet :t'atee In dtma:ruJ. equat1oll8 etaUetic­

ally t1tted to historioal data. Two OYfrr1diDg aethodologioal crit10-

11118 of thh a\)proaoh .pring maedia'ely to 1II1nd. The !iret 111 that 

1 t 111 not obrtou. 'IIh1 the qlUll1t1t;y which correlate. IIIQtt donly w11;b 

other quant1t1 •• de .. ~ee ovvrriding attentton. ?or example, th. 

eorrelatton betw .. n cODaumptlon and nat10nal inooae m1ght be olo.er 

than that between IIDney and national inoome, yet 11; 1, the latter that 

18 ~at intere.tiDB for monet&r7 tt~or1.~.. Th. other oritl01" 1, 

at a 8ubiler nature und haa been overlooked by aeveral eC<.>llOlII1$u. 

eepecialll thoae ubaCrib111;i to the modem vere10n of the quanti t1 

"theory. but i. none \he 10 •• at sufticlent illlport to ilIAke the uee of 

\hie de!iw:Uon inappropriate. ImplicU in th1e de!1.JU.t1on 18 the 

o.aaumpUon that the tIII61'l4 lor mon.y is stable oy.r t1M. Th1a 111 

tact 18 ~ne of \be _.1or t~e;O of the IDOd,rn quanti V theorlllta. 

Thue the de1'1l11t1on of monly 18 er1t1ealll dependent on the 1Ul8W11K 

atabiUty of the tunetion and atJ Will be ehown later this 1. 01 no 

mean, &lw/;!}'a the caee. even 11' the demand t\l.oeUou wae 8_bll t no 

iw11oatlon It &lV'11 IIJJ to whioh at the lUIIl alternaUna ahould .nter 

th. fl;ll1O'Uon sa arg\llllente and eo H is eu 1l.1 a'lm the. t tibia lIIetnod 

l-:va H.ett opu to a ehara' ot oircular1V of log1e. .A 1\1rlher j)nct­

leal point art ... watu we COn.icier wbath'r ~ etettatiealll f1tted 

tunot1o.ll 18 am.e1 UVI '1lOvs/l to det'min' the lIIIU'g1l1 be""11 lIOnel IUI4 

ne~nel· 

l10th tbl above defin1Uou .utter tr-wlJ. .:R.II .. ~d1ty in 

that the¥ take no account or acn&l ecollOl1l1o »roo ...... lnetet4 tONilli 

an exoien.oualy d.~ ri&14 PerJlYiour ,ait.rn onto tn. l1ving 

1nhab1 tant. of a oharlaing , co1lO1lif. lfurtherllOr., by 1snol.'1lld 8oCllilt>l1l1o 

lIIOtivat1ol1, tM abo." de! 1.I.l1t1oAS beoome .petially andtaporally 

l'fitncW. It lIhGul4 by lIOW be IJbv10ua that 1Ithat 1. reqUireli 1 •• 
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det1n1t!on that 18 oentred around the econmua functions of IOOnel' 

(111) A funct10nal defin1tIon of ~n.y. Pro~ the tim. ot Arietotl.2S 

¥!l'Y hall Nen d.rinelS aa an M •• t which hae the properti.s ot acting 

M It unit ot account (or a meaaure ot valu.), a medil.ll!l of exehMge, 

introductory tex1;book on the tbeory ot IIOnty and to tum to the seation 

fl'ti ... IlUoned, ~hap, 10110wed 111 a bri.t dieoueeion of the,. prop­

.rti., oft.n not takIng up UIOrt thaD a paragraph, then tb. author 

bun-ie. on to le •• nnmdane eubJeots euoh ao what assets baYe actually 

.err M lIOney. It III1&ht be eurJll1aed :troll th1a br8rt t1 that the 

tunct10na aFt obvioue ftnd 1pao taoto not warranting further i8eus81on. 

However, after. little re1'l4lOt1on lt i , not w.ediatell obviou. '8tt11 

what these tunct10ne ar6' aIId to what txtenl tl;.1 are mu1uall,y 4ependent 

on each other. 

The tlret tunction, '1'1.. that ot acting a8 a un1 t of account 

or a mt(181Jl't ot yolue. pre •• nt. no sreat d11.'!1culty. 11: 111 erely 

oocur in conjunotion w1th the other two . elQlllpl. of th1a OOCUl"lll in 

the Unit.1S !(1ll8dom where 80me pr1ce. ue expl'elWed in guin.as whereaa 

'bel:1t i. IlO e.ot! Yely oirculating Ull1. t ot eurroac corr&'pOndtng to 1"1i. 

the un1 t of curreney be~ the po'Wld Stulill&. 

!he II con4 two runcUou, those ot .. .eUum ot exohange IID4 

II . tore of Y&lue !U'e fu l!IO:re d11.':t1e1.l1t ooncepiually. The !I1e41um ot 

U1!h~ funotion aro88 :rro. the urge to void the 1nconTen1ence ot 

~ double 001 c1denc. of .ante inhel'ilnt in direct liMrter. Thue IIIOney 

Cafi to be V.li td. U l;J. ~ or 1nterud1a'te good in the proceas ot 

bar_r. u4 in .to 401 enablec1 t..':!e hitherto 1n.tan~.ou. act.. of 

bu,y1JIg and •• 111l1& 10 be .epuated in tiM. ¥On.,. 1. ~ oapable ot 

aeUng II. Il 1IIeen11 ot .torillg value oYer tllH . and 11; i e this prcpitri,)r 

'that 18 re:::errtKl to u the e tore 01' value funotion. 



-u-

AJI1 anal1uo 41$OU11.10~ of 110M,', role .. a ... lua ~ 

euhll.lce u ueualll .ut u the fMaftork ~ etatio general e9oml-

i bnu theo17. oOllPU1Il& two equll1briu :pool Uone a:ner the elap •• 

of an arbUrarllT .peo1fied period of 11l1111 , •• , . "Hiokeian ... 11:". 
)10M, whioh le uoed 10 b'anllfer purehile1J:lC power from ODe ~h U .. 

period 1;0 $Uoue!l!.ll£ t1M IMri448 111 ~ repried all aot1D& .. a etore 

~ ftlu.. '!'hue all¥ 4eful Uon of 1h. tempo.ra1 "poet of IIIOne)' aoUilg 

.. a 110re of ftlue aepena. on the CUI'a'ticn ot the tiM period .peo1-

tlea. At tlUe 18 abeuaet and of no t1xe4 4\lI'aUoll U ""I'M of pbJ ... 

loa]. t1M, the d1etuction beo ... e exu.me1y blurre4 at the aarg1n. 

It: mon., wll10h ane .e a tOllPOr&:17 abode of purcbaeiJIg power oyer a 

period 1n ellOe .. ~ the per104 Uke for exolwlge to ocour, whloh it •• lf 

1. an Uhpeoitlecl pa-1od, 18 regar4ecl .. a 8wre of ftlu., 1he 4et1nlt-

1011 0111'1 be .. ea to rut on txtre.ell ttl!.~ root,. '!'h. 8olution 10 

~ 411 .... III'IIIIt 11. 1n the tact that ~ Motion. of lIOIIe1 .. a 

aecl1U11 of txehaDae ana ... tore of ftlue are aneJ.,t1oall1 inMparable. 

An ,xtreu ou, OM be considered to l11u.traw thi. point. lIfone,. II1II,'" act 

.. a ,tore of 1'alue between exchlUlBtB eonetdere4 u taldng plao. ,,1 th1n 

the 9ho,. tiIIe pertod, for it it 414 not 1t would not be ue.d .. a 

M41_ of exchan&eJ ud at the oib.or utrtM, it a .tore Of i'al.ue 1N0h 

.. liiUond., wMoh .. uet, the require.ente tor M .... t to be a .tore 

of ru., ... not u.ea at a .. dlua of uohup 111; cO\lld not be regarded 

.. 1IODe1"' !hue th.,e two properUe, of IIICI1e1 an tunoUon.llT later­

relata4 and altbcUgh a.n 1ndlY14ual II1Jht gtw p,roll1nenoe to one OWl' the 

other in certaUi eUut1oM, one tunllUon OlU1not b. cone14ere4 in leG­

lat10n fro. the other. A eU1.k1tIg enalOI1 01111 ba drawn be.een the 

abow lUl4 ilae 4ual natu7e of light .a oOM.ina bT IIOdern ib.eoreUoal 

ph1el0.. l'h¥e1oiet. ha,.e OOld to regard tM phye1cal pheBOllQOn of 

light •• eUher h&"i~ aa atolll1o nature, 1.a. conel.Uug of a .tre_ 
ot 41.on't oorpu.eelee oalled pbotona, or Q a fora ot wan mUon. 

Here are two apparently dttferent properti •• attributed to tha· .... 

p~a1cal enttt1, y.t nelther of them eOMl4ered in 1aola1l1011 fro. the 

other 1AI capable ot a •• tillfactorl explaDaUon. TlU. tnter<lepn4enoe 

or thea8 two i'uncUolUl of lnOul will be furiher dbcuesed When ... attempt 
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Ill. reo.at y.va, u a oona.qu.no. of the pro1l1n.lIIO. 81.,.n 

to the .... , funo'Uon of moMl bl K'1fl.1J in hle wr1 Unga, a controYeJ'lly 

baa vi_ onr the probl81 of dl.UJl8ublrl.D& betWUl1 lIIOll'l ud n.ar-

IIOney. rue Pl'O"la WIUI tint ottlo1ally a1Hcl 111 'the a.ctol1tf' 

R'PGM26 which S.... pl'Oll1.neAO. 10 the _unt of l1qu1d1 '1 pre lent in 

the eo~ ,,'ther tIWI UJ. conventional. cono.,' ot the .uppll ot 

lleDt1_ I e wdTeraall;y acoepted del1niUon ot n'lU'-lIOn.y ma'. , tho\l&h 

.. tnloal ODt 11 that ,1TU by Gubari 4. Koelt, "a ... t. held by the 

prhat •• llOwr which can be IIOneU .. , en !!!!! ••• oon .... nl.ntll, Within 

a r ... oll&bly ~" pUlod aDd w1the,,, '1&n1l1oant 10 .. n,27 It we look 

at ih •• tallU$ ot a ... t ... a .tOrt of valu. fro. tit. point of Tl.,.. of 

the own.r, ~ lIOD'UI")' quallty conal.t. in 'th. abUUy to 'X ... 1 .. the 

pIU'Cl'IaI1It8 power whioll the •• at •• t. repX'tltnt, by rtcbt an4 Without 

.1tnlt1eut J)tilAlV ot' dela3. Tbua financial .... Q couUtute a 

cla •• W'1UJin which the iJl41v14ual co.pon.nt. are Utterent1atld only 

bl the point in ttm. at wh1ch 'they po..... the charaot.rl.tlc of 

flit:!. UiDa trut OWJler to 1U&IlI of ~Ilt. EII' neatly eat1t:Cactory .. 

tllb a¥ be tor the PI1J'PO •• ef IIIODlt1&17 control wh.n the t1M tactor 

18 ottfil of priM lIIpoMaAe" 1t do •• not proTide a .... t'7 "Uelaoiot'7 

bul. for pure 1IOn.'~1J'7 tJI&lye1 •• 

The aboT' 411cueslon 1. oouoh.d in t.,.. of moAtl'. tuaot10n 

.... awre 01' TIlu. to 'the elaoat co~.t. ,ollp" of lte property of 

ac1l1!li .. a .. 41_ of ~.. AI .... lhown .boT., uoludft OOIl-

a14ora~loA of on. ~,.rt¥ with the COnatQU8at negloct of the other 

eanDOt 61 .... a _lance .. piotuft a1noe the two functions are inu1lr1oabl;y 

It 1. 1h1A. tht mt411D1 01' exohuge ~peMl to whioh we .. t 

turn ill ord.r to r_ft ourul ..... fl"Oll the bora ot 1hl. dU t. Th. 

26 eo.HiM an tho World. of the !.{Qa.,7¥. SlI't!! (n,r Ma,1 .. t7 t • 

StaUoDa1'7 otf'1Olt. Co-.M 827. . . 

27 G. 4. Kook, "lionel", . ev-IIIon.e7 an. the n.etaq liaakitlg Seotor", 
South Afrioan R.Hm liank SWUrll MleUn. xo. 19. 
(1I.areh, 1966), p. 12. 
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eDa4.1a eo 1'U' haa been ooucMd 1n mioro-.oollOll1c t.1'II1lSOloe;y .tne. 

we ha.,. oolUl14ered the funoticJIII ot 1III)1IeY ma tile poat 01' n .. of 

the iM.1ndual. Th. t1M haJJ AOW OOM to eOXlJl1d.er lIOne.r tro. a 

41ft.ret point ot no, MlII.l¥ the lIAOl'O-eoollOlll1o 'fitwpOint. 11: 1. 

)1 AI) aMnII obnous that II1Cl'O-relaUcB.lb1pe W1ll oarq o.,.r unoluarl8e4 

on a&en8tlUoa to a uero-t01'll on aocount 01' tlUl w.U-lmotm. :talUloy 

01' oolllponUon. It 11 1nIle.4 th1., cou14en4 a cOl:lJunotlon wUh 

the IlIe4111a 01' exo~aproptrt¥ thd will enable ua to dlaUlI8\lbh 

tunottonaU.y betw •• n _ney an4 n • .,....,nq. 

On IIgcn«atlon, tb. p:robltll &1'1 ••• ae to wh.ther a.rUin 

.... t. W!l1oh are utuloubie4l¥ & t on ot wealth tor ~e1r 0'l1li..", are 

"hat .... ta an not wealtb on eu"8tltlon and the 41.Unotion "",.tII 

1I!UI14. and oui.iel. IlCneT, awreetiIll and lsportarl1l aa th.,. uy " a 

tha!r own I'18ht, hu no 4ueot beartng on the probl .. under OOJlll1d.er­

atlon an4 ~ Ifill ncn.,. ISO furth.r mentlon. We 8hall -«opt the 

conoept ot neutralit¥ .. 4e.,.lGpM by 1f1'Nl1112fJ to ellable us to db\­

ingu1ah tunoUoMll;y be"e" money an4 neu-llOn.y. N.wlfil ",,'elop. h1a 

neutral1 tt d1aUnoUon Dew.en lIOJlel .and near-.o.M;y bl tDqulr1B6 "htiher 

a p~.nt f'--.4 ~ & bolding ot an aa.et do •• or do .. not teD4 to 

ohan,e either it. total ~u&nti" or 1t8 pr10. in the appropriate 

I8U'keta. He ol ... 1fl •• an .... , •• lIOn., it 1ih •• U.ct of d1epo.s.nc 

ot 80_ 01' 111 to make a Jl81IHlIt 11 neu'U'al in the •• ne. 01' neither 

Ob.""ng the total ...,unt of that 10M of u.et in ex1eteaoe nor d1a-

turbing directly lta marke~. A DOD-neutral effect occur. when the 

perlon '-king tae paJaent either lell. 10 .. a •• et Qr drawe upon hi. 

ow. on a t111i1l:1oUl il'1brsed1U7 c&Wting II; cornepond1De reduction 

a the total ot such olu ... an4 a conaaquential eale of an aUt' by 

the 1nttl'llri1aX';T. Ne.l;tll lbo. that the two m.t aportaDt a .. U. tha1l 

puI hi. neutrality 01'1 terlon and cOIUI.quen'Uy eount aa IiiDney an 

26 
' .T. lfnl111, "The Supply ot Mol181 and it. CoI1'ttel", EcOXlOm!o 

J0lU'!l!l, Vol. 74, (June, 1964), pp. '27 - 46. 
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a pproaoh hao ea rned t he approv;u of Ye . 01'29 who furthllr 'traces out 

the differing maero- aconom1c co~equenc.s of an SXOS66 demand tor 

IilOney IWd f or near-money in the aClIIe.'lce of lUlY 8p6c11·io price or 

market for mOlloy . 1'he adopticm of t his cd t&riOll enablea U6 to 

considered to 00 tm,y filllu loial !"ulet which 8at1e£1e. the above-

mentioned thrwe t uno tiona and further sa.tisf ies lJelillYIl' II criterion 

far neutrality. 

5. The Existel'lco of fiillil ae a !ieaS{:n t or Hold1l:l& Money. 

The next atep in t he 8nalyele is to attempt to diecoTer SOM 

IOrt of rela tionship be t l4'tHIn the f '.mctiOllS of lllOney and the lIIotiwa 

for ~;.GIlding money. Thi. is lnherontly a m1cro-eeono~1c prOblem ~nd 

fiold of macro-econom1cs. 

relaUone.h1p in bis leotures on "'I.'he 1wo 'r.r1 I!l.da" ,}O but as will be 

iihOw below his trea tment of t he tI'lUl$ "'OtiOll$ d8'.JIand il lseki Qg in 

Cowaaql.lent1y we ahall d(lpt an alternative 8lJproMh. 

s hould 1'lIUonaJ.ly 01100811 to hOld Miley balances! thl existel'lce ot 

twa a.nd the presence of unoertaint)'. The oonceptual prob1_ 1n-

valved in link1ng up the ;tuncUone of oonoy .. 11;h t he reaeons for 

lwldil\/:\ money are IUtrelllel,y complex, and eo we .. "Iall adopt a procodul'e 

of hierarohal part1al equilibrium model buil~icg with each 8Ucceedi~ 

model mor e complex th&n its pred eceas or. 

1ntended 'to be tin all- encoml'aeaill& reprelllant..t1on, but merely one of 

'118 shall a t tempt to 

link u.p the two acU va tuncUonliJ of 10000y with the thrlle reaeons 

given by Xeyn~8 for holding money. 

29 L. ll. ·[eager, "F;I'lsential ? roport1 .s of th e '{edi\l!!l of 8)(ch8llge". 
~lklo. , Vol. 21 , (!asc. 1, 1968 ). pp. 45 - 69. 
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.... Mdi\llll of ell:C!wl6e p~s no part in the final pod Uon of the 

seneral equllibri\llll :.odeb of IUch eoonolll1818 ... Pare'W and alra •• 

A481ttedll Walra. 40e. ~. uee ot on. go04 .. a nuairaire 'W det.r-

1II1.u. relaUn prieta but the choice of thb good :I.. arbUrar.Y and it 

liou not han the N<iuired pl'O~rt1 .. of mon.l. l'urtbermo:re, the 

prio.. ~t ere determined are not intrin.i~ to t he .y.t.m being 

IMrdl • set of aceountil\! pric.. 1Japr .... d upon the '.Y'Um liT the 

ob •• mng .conou.t in order to .xp1&1n it. lIIOrking.. Aa fUck.,l has 

shown U 18 JIQ .. 1b1e to han .. fol'll of.!!!! mouI,y c1rl1UlaUll4 to a~14 

the inoon .... ni.nc. of arter but aa t!U. dO .. DOt enter directll iA'W 

the u1111ty funotione ot t he individual., no ntional 1tI4iY1clual '11111 

cn"o.. to hold lIOne, in the final .quU:l.brium .1&te. Th". it the 

mark.t 1. oon.14end in 1.o1aUon, Hioka 1. quite correct in hia ... ert-

ion that monel holdiQg' are a di.-.quilibrium pheQO.enon. A long an4 

higbl'y matheaatloal oontl'OnreT hae baan sparked ott bT Pat:l.ak1n'2 .. 

to tllt c;)nai.ten~l of 01 ... 10&1 general equilibrium theory and money. 

pd 1 te oft.pring the 01 ... 10&1 ci10h0tolll¥ iA t.l-t. proc.as of whioh IlOre 

baa b.an learnaa about the matheutioa of gen.ral .qullibr1_ till! ot 

the d1t1'iculV in obta1:Q1Da eoonomio oonolueiona from f'l6thematioal 

1. that aliho~h it 1e po •• ible to oon.tru~t .. Gonei.teAt genaral 

equ:l.l1bdwa 'l.talll with IIlOWlY _lance. ent'ril:lg explioitly into the 

utll:l:t;y fUMUona ot the indiTiduale, th1a 1. a ph,no .. l1Oll reatrlctea 

to the short run tince in lOlII run .~1br1\111 "'A.1l more than one pa;r-

Intertat_ a:a4 1ntor.tin ae it wq be in itt OWI1 riGht, th1, contro­

veray do .. not ban arq iIIIIIediate bearing en the pre •• llt Una ot argu-

man". an4 con.eqUtlIUy no further JlI.nUon \111111 be made ot it. 

'rhe ataUonar, nature of tn. cl ... :s.cu gen.ral equ1l1b1'i_ 

theory make. it patentll unau1iable as a mod.l lor the de.cr1ption of 

32 D. Fat' nk' ll, "Belati .. Price., Sei1'. law, and the !leJland tor li!on.ln, 
• ono~lttr1c., Vol. 16, (Apr., 1946), pp. 13S - 54. 
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~e dJll*lll1a world, 80 ~e lllIxt .tep ia to allow for 'he pre .. nce 

a proESftlaion of cala10al .taUOIlllr¥ .tate. on top of each other and to 

uee ~i ... a IIlOdel "!th a t .. pora! 41iaeuion u Hicke baa done, tor 

in «oing IC "e are 1iDOrtng tile crucial fact that there "ill AO" be 

caee 1IIOll87 act ... a .tore of value bet .... n reoeipt. and payments, but 

it it 11 the oAly liquid .tore "t value ava1Uble then imperfeot e,yuCh­

roniution beiween nce1pil and po,yuntl 11 not in 1 tael! eufficient 

to pronde a yoliUoll&l. moUve for holdiJl& monq. Thie point is 

cl.arly made by ~eh~ter who wrote that MIt people g t ~e1r 

'income, ' each Saturd.q and .peDd thtlll on oeUllllu ' • , ood. each suo-

oeediQa Monday - transaction. between firm. bling excluded - then ~, 

.on,¥ will 11e about 11\ the vault. of the t1z'lu !roa MoIld87 to 3aturd87, 

not HO.U .. th.re 11 8lq dnand tor oaah 0014111,., but beoauee the 

illlIUtutional lU'r8D8eunt eo "Ul. it. II
" The u8UJlption thd llO~y 

11 the only liquid .tore ot yalu. 1 •• 1trJmel¥ reatrict1.- and 80 mutt 

be dI.peued "i th &II .. proo.ed u:p the h1erarol:q Gt mollell . Once we 

allow tor other liquid etoree ot value we _t be certain DOt to 

ab.tract tro. oonsiciera"t1on of the cOllYeraion coat. between !IIOAey and 

other l1qu14 .... t.. Of th.,., COlt. the IDOlt llIIportat are (i) the 

co.t. ot inv •• tiDa and dilinv •• ti~ a small 8um for a Ihort per10d which 

oan easily exce.d the int.reat .arned on 1t, aDd (11) th. leisure loat 

bl bartna to think and giVe in.trucUona about inVII.t1l:\g small GW118 

wh1ch ., hay. a b1Bher utility thin the interest whioll can be .arnea 

on thlll. Both the .. ooata have their orig1l!lll ift the taot that lnl:uIu 

action tak •• t1ae. A.W. ~,.t was one ot the tiret to recolnize thi. 

1'aot "hen he wrote! "bye" in • world in whiGh eY'81'7th1n« were puotectly 

tore •• en, a laak of l ,uobNn1eaUon beween the receipt ot incOllls and 

itl O\lU~ woulcl sive ri" to • need tor oaah-balanc,. eo lOll« ... there 

are not perteot tae!lit1 .. for the torrowiN8 of ~one¥ in anticipation 

ot reotipt, and tht inyt.t.ent ot monty during the p.riod alapains 

3' J. A. Sohullpet.r, lilIetn ... Cyole. (Ilew York, 1939), Vol. 2, p. 541. 
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the 'ro11 tional element8, O.lt in the f ramework of imperfect synchron1 ... 

&t10n ot paymentl and rece1ptl with t.ptr! eot credit faci11t1es ~ teen 

de.eloped by Bau.ol,'S Johneon36 and Tob1n.37 In view of tbe tact that 

their work cone1ttl ot an analytio prel.n~t10n ot tbe 1dlas developed 

abo.,. and do .. not add II.XI¥ lI.W di!lefletone W the d1ecua.ion, a detailed 

pnHntaUon 'llQuld ",lily detract attention fl'OlIl the main aUI'6WI8nt. A 

lIil11pl1f1ed analytical tyntb.ei, ot the abo," 1de.8 18 prelented 1n 

!he nut ttep up the h.1erarob,y COMutt in allowing tor the 

pretenol ot uncerta1t1V. ~ unoerwnv we mean UlilCerte1.nt1 .. to the 

tut1U'e cap1tal value or lIl&Z'ltet&ble inter' .. ' btar1D& .... t., OOlllOlO!!.l,y 

called bT the generiC tUb ot bcmdl. In allowillc tor Ul1(I.rta1.l1t1 .e 

ha.,. opeae4 up the new tor lUI u1'l101t oo1l81deraUOD ot lIIOult, function 

.. a .tore at mue, tile preGaliUOnar;y IAOU.,. and the .p.qul&U .... IIIOU.,.. 

Th. pl'80auUolilU7 IICIU.,. ie the d.eire to ha ..... nUable tor 

tutU'e "quire "4111:8 .n( untol'8eeen oont1.ng8llc1el .. oerta1.l1 pl'OporUon ot 

total naoll1"c" in the 1'Ol'lll of lIIOnt1. Kayne. thul oona14"," U alon&-

111le 'lith the t.raneaoUone IIIOU.,., poetulat1D& that the eIIIOunt ot IIODe,. 

held woulcl be largely 1ueuiUn to ohang •• in the lIlteHet rate IID4 

'4 A. W. l!araet, "The i'.onet&r7 Upeote of the 
Journal of }loU Uoal "Soo!!O!I!:r, Vol. 
pp. 160 - 61. 

alraeian 5yetell" t 
." (April, 1935J, 

'6 H.G. JoM.on, ERN' in Uonetan EconomiCI (LolMlon, 1967), C liap. 5. 

'-1 J.n. TabiD, "l'he In1area' - laatic1t;y ot TraasaeUone DellUHUl tor' 
Caehu , op.oit. 
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mctU"e for "ourti1 which 11 ~e llIOet plaullUe eourca of intereat-

tne following explena~ion •• ~ to be the mOlt plau,lbl.. The objact 

of IIpGculat10n i8 to lIeour. prof1t trolD. ImOwin8 btUer 1haI:I tha lIIIU'ket 

what ~a future w111 llrin8 forth. A, j{al4o~ hae Ihown, ~. lII&l"ka1 

f or bonds and eeour1the 111 an ideal I18rket for Ipeculatlollo Bach 

indiv1dual. baa &eubj.ctive 1111'rees1on lUI to what tne tutunftpltal 

value of bondl an4 hence tn. rate of 1a~ere.t 11 go1rJg to bt &rid he 

holds th1a tapreeeion With completa eertaint,. It 18 thie certa1nt7, 

which hila beu te1'lltd 1aelasUo1ty of exp.otllUona, on wb1ch ~b. Whole 

theory 8tand.. Thus lIlI10ne whoee op11l10n "diftere frOlll ille predo1ll1Jlant 

opinion ae 'xpre,atd in market quotations --1 have a goo4 re .. on t or 

ke.piDg l1qu14 relourc •• in ord.r to profit 1f 'he 11 ~t.A'9 Tb. 

ind1'Y1dual 1n" .. tor 1e thu, ell.'I18ag.d u e1thQ' bGl!I1rJg all hie eurplu. 

... 1 th 1n tile tOl'l1 of I!IOnel. or .e inveat1ng 1. t in bollda dependil3l on 

the relat10n b.tween b1a .x~ectat1ona and the market quotatloae. f bi, 

doe, not implT that t here exl.t, a ~oth relatioaehip b.tw.en the 

1ndividual', epeoulltlTe money holding. and thl rate of intereltJ 

r ather lt ~pl11' I d1~cont1rtUOu, relat10neh1p be,. •• n 1D.CD8¥ be141~. 

and the rate ot intere,t on account at the l'Iature ot the ohoioe 1'&01111 

the 1ndlv1llual. llo1I' • .,.r, ;:-11I1e .... quite correot in ... UII1q that 

beeau.e each indi,,1dual had a 41.tterent 81:I1I"eo'1Te .p~a1eal ot the 

tuture, aagrl/J&t10lS of the d1t:ter1D8 dleeontinuoue lehedul .. would yie14 

a eonttDuoUi relation between t he rate of intQroet 8Dd $pe~at1.,. .oney 

ho14in&e. That ~ie j" ... entialll Keynu' lde. Cd b, .. en tro. the 

:t'olloW1~ lluotaUon, "It 18 interel t11l8 that the ,tabll1t1' of tne 

system and 1t •• enelt1venee£ to change. in the quant11y or money ehould 

be 1 0 dependent on the exist.no. of • variety ot opln1on about what 11 

'8 N. Raldor, "Specull:l.t1en and Eoonomic :': 'tat ll1ty", Review or Eionoll1c 
. Stud1 .. , Vel. 7, (Oot •. , 19'9), pp. 1. - 27. 



.rrri In ng&l'U,,, t11. Uqu14itl preference .clltdul. u hal'1n& .. 

roU&hl.l ll.YPfl'bol1c 8llap., tor 011 aggre,at:l.rl& wha'li 1a .... nUall1 .. 

~al 4:l.etr1buUon, a SMahape4 Olin" lIl1l.t Nault. E11ihtr K.1Qa 

and M. follo".rs ftn l.Ifta"an ot 'bi. :tact or ,lAe t he, cho.. to i&nOn 

l'wo .,.:ry lIlPlilrtant crt tic1811111 o:t 1;he abo.,.e thHr;y oOlle 

-,diat.ly to IlI1DdI (1) 11; onnct expla1n d1".n1tloaUon, 1.e. WbT 

1111 11'1d1v1dwal. !loU, both lIOnel and bolld. a1Inul taMoualy Without bII.'f'1rI« 

l'eoouree to eUher the trlUlAOt1ou or P"OlluUOllA17 IIOtiY •• , arul (11) 

it re11.a cr1tically on the ae.uapt1on ot 1nelabt101~ of '%pecta1i10na. 

It ... the failure to ~t 'Iibe.. twa ob~ectione thai l td to nnowed 

iat.ftat In th. pnoaut1o~ IIIOU.,. and 1u nent\!al re-eurgenca .. 

tht pnne1pal n .. olil UlI4.rl,1aB the oburnd 1n1'1l''' r.lation.hip 

bemen hold1llg. of IIOney for P1.l%'po ... other 1ihan that ot trantaoUone 

M4 the rat. of 1At'1' .. t. Th. oonee,t WU ol'1t';1Aall.r formulated 

8I1!'Il,yucaUl h.r !!!ob1a 41 in a path-bn~ artiole. !i'lle argwaent in 

qui ttl s1mp17. 

3Uppo.e that 1n41nd\llll "eaUtt-hold •• ban no reaeen to 

IlPWI. that the rat. of at.net a us JlOn l1ktlT to oharl4t 1». one 

d1reotion thu 'the other, iNt that 'Iib.¥ noop1 .. that 1t "ill probabl¥ 

chuge. It they bold lIIOrI.q, they oan D1ther .,&1». nor lou mill 

olwlg •• in the lnune'li nit. If, on the o1;h.l' h.u4, theT hold bolide 

't.lae;y IUIt tak~lIg It. r1ek 1n that th.y aUn4 either 1:0 10 .. or gain. 

& ...... 1', bo14111C bonb l:lQt 01117 111"1'01.,.. risk 1I\1t also a gain. The 

higher thi8 gaiA, the lliOrtl 1Jl4iYiQuala there v;Ul b. for wholll the pro.­

peet at aaln IIUtI. 'lib.. w1llln& 1:0 ... ume r18Jq or tor any 1nd1Y14ual, 

tu lazstr the peroen,-&e of hie wealth tIlat he il 'IIill1J!c to oollll81t 1Ja 

40 1bid., p. 172. 

41 J.B. Tobin, "Liquidity Pr$tezoenO' at! lJtba.,1oU1' !owarde lU.k" , 
op. o11i. 
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the riak¥ form anA the .maller the percentage be w111 prefer to bold 

1a ouh. Since tJ'le &a1a (lIbta1ud from hoUiIJe boniil' dtpend. on the 

ratt of inter .. t, the delll&lld tor oaeh all an a .. ,t 111111 btar au 1».Tfl'Ie 

rtlaUo!l.Sh1p to the raw of 1Uhre.t. This expluatiol! baa the ad-

.,ant. of not 4.ptlld1Jlll: on 1».el .. tio1 tT of expeotatioXll and of .xplain-

1lsg di'ftraU1oation. It alao ha •• how ..... r' the ad41tiolill properv 

ot bt1J'l.i tar lIIiOre .tallle thaIl Ktllltit IIPtoulati.,e duan4 lohe4ult on 

aooount at illt faot tiIIt ohu&ts 1n expeetat10u ba.... DO effeet. An 

eul;yt10 prtatntauon ot the 1dta. 111 .... 10,.4 abo.,. 118 giVeJl 1n . eotion 

2 Gt the ma~_t1oal tpptBd1Jt to thi. oha~er. 

7. 5W11le1iU7' 

l1i h;U btt:n dlllOMlrat. that a 'Yoli tiolill daaJ:14 tor lIOuy 

enet. aa a con .. qlWloe of two tactol'lJl the tact 1hat bWIan action 

take. t1lDl. &1l4 ille p,rtlaenoe of W1oeria1nty .. to the tuturt capital 

Yalue ot bolide. rack at epohron1lllaUaa e.W .. n PlI1IWIta e.u4 receipte 

in tne pre .. noe of per.teot con.,treion fac111til' between DOney aDd near­

moneT 1. a neoe08l'1 wt DOt .uff101ent condi tloll 101' a 'Yoli tic_1 trlUUl­

aotlo111 dtlll&l1d, sinc. _ount I11III1; be tAltt4 ot the 0083 of cOllTereion 

betwten money aDd Jl.tar40ney, wllioh arm u a OGn.tqueMe of thl faot; 

that hllIIaa acUon 1. 1I0t ~tantantoUl. ltOney', qertain1:1 81 to it. 

tuturt uoil1l:lal yalul 1». tbt tace ot \Illcutainv about future bond price. 

gi.,e. riee to 1t, potttion in the portfolio ot a rlak IlY0141ng iDv •• tor 

who 1. adJuet1Dg the coapo81tl.on of hi, porttcll.o to aa to belanct rak 

a&a1~t e:qleoted lain. 
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SOllle Un-orthQdox1.. in tne C_ieal Trutment ot 

"th. Daand for )(oney. 

inouen certain eoonoai." antiolpaie4 future d~lopm8fite, their eon­

eluion. 4111 noi Mccllae ~t of the gmeraUy Meepted. illeoroY (It the 

... Henr,y ~ho1'lltont ilZ'1i1ug in 1802 0 11. peper cre41t, rnlle.d that 

the IlUbjective vsludien ot IIOnoy woul4 4.pelll1 to 110M en.nt on the 

eiate ot oontldenee conoolD1tut With expeotationa (ill the future. 

Writin,g on the inoenUn to hoard. aIl4 the conaeql.Ulnt1al var1aUo~ 

in tne veloo1t1 ot Oirculat ion ot bank not ••• he o~terVed that ua hish 

I'llat. ot oolltld.lI.oe contrilN.tea to maO men provide l el8 I1IIply ae;a1ui 

oont1D6uoiel. A't tlUeh a t1!ll.t . th'l truat, that it the d.lIlUl4 upon 

them fer .. pa,ymttnt, which .u now doubttul arul oontingent, ,bould 

aotuall;y b. lII&4a, tb'Y shul be able to proVida tor it at tile moantt 

and they 8X'lI loth to be at the expence (de) of IIOU1n,g an article, 

or of getting a b111 dtnountK, 1n order to lIII."e the prOVilli(il1l mon 

before 1bt period at Which lt anall b. wente . When, on the oon~t 

fl. Itwlon of tIl.truli arU ... pruden" wggeetl, tlult the 10 .. ot 

inter.,t .xi.ins trQm It. deteuiion of ooiea tor It. few ad41t1oA&l 4I¥& 

ehow.4 not bl "Pried." 42 

ntuiral1 V of _nl, a. aU u 1b1 W l uenoa ot 1b, JlrtOlWUOMry 

_Un Ol'l _ney holdU!&*. l'legeri1n,g ,he dWaren"_ beiwHn It. lIJj)~ 

taI7 and a l:ierter .oo~, he argued that iht u.. of lIOlIq .r1114ed 

ut1liV on !I.OlIount of the feot "that it _111., thie one aot of inte,... 

chaq. to ~ diVide« into two .. parat. /lcta or oPU'l!l.t10n8' on. of 

42 Henry '1'borniol1, E to the Na a '!!:tree 0 
PaPer areca t 01: Gem t :Br:1 'Cain 1802 ed 1 ted by 
P.A. v Hayltk, (London, 19'9), pp. 96 .. g'f . 
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Ihall be IIIOst IlOmelrl.ent. w 43 Tb'J.8 UJ:l4erl1n111S the :taot that tt1e 

pnltnn of money breaQ the 1lltu.pable l1ak beneeJ:l the buyer an4 

.eller in • Darwr eooD'llll,T by allowing the .. opera tiona to talce plac. 

at d1:r:t.rel1t pointe 1n tue. H. did not thUk that depr ... 1QIl WlUI 

caWl.d by an inon ... d demand. tor mon'lt but rather that i:t .. period 

of exc ... l" 81'.oulatiGD bat :tONed price. dOWIl, it w ... til1s illereued 

d8lllUd 1'01" llII:lllty that t:rana:t.rred the tral:Ut1 tory drop 111 prie .. into 

prolonged d.1'latiol1. !he proe... 01' 4etlation w.. enYi**€ed ... that 

.tat. o:t attain when "pereollt in general, at that particular tiM, 

from .. gtneral 'xp.otatloll of bt1118 oal1.4 upoD to me.t eudd.n demand., 

11ktd bett.r 10 po ••••• mo.'l thad any other oom.oditl. MOney, 

oOllseq1.lently, ... 1n request, aJld other cOII.l1041Ue •• ere in cGmparaUn 

61ere~u." 44 

o John Stuart lUll. "ot \he IntlWlllOe of CouUl1pUon upon Produotion", 
in 'UNa Oll SOllie Un .. ttle4 Ou.e1l10118 of Pol! tical £ 001lO!\y. 
(London, 1844), p. 70. 

« 1bid •• p. 72. 



- 25 -

A?PEIWIX B. A Math_Uoal Tna1aent 01 \h. 'T1'!l\ .. oUOn and 

.h .. t ll!V!!d,. , 

lifo elaiJI to or;l.&1nal.i t7 1. made for \he theory presented 

bltlow, that of .eoUon 1 being a 111lthes1! of work do.a.e by llaulIol.·5 

Jona.on46 aQ4 t Obint47 whilat that of .eot10n 2 betng a ayatht.1a of 

tile thlOne. 4..,tlo~4 1:>.1 1111:ka 46 and 'roba.
4

' 

TIll anal31t1. lI1ll be fI'Atd in a ,,:!.me pen04 of un1t duration. 

SuPpoie an Udlv14ual nod".. 8l'I UIOunt ~ in ..,1:11,. at the beg1nn1rlg 

01' the peri04 and apead. 11; in 1& atead,. atnul \lnt.11 1" 1.a eldlaUsted 

at tile eIld of the period. SuPpo .. alIo tbat then u:i.llt abOrt tel'll 

1l!1ttftllt bet.r1.»g .... u wbich we aball 41et1rli\l.1ah OJ the genlric UUI 

of ~ill& which btU' int.eft.t at the rate of 1'-' per pertod, ao _Uti' 

how IGZIg 1n".lted. Tile .. biUa art obaracter1 .. 4 1:>,. abaolute aeourtt;r 

aD4 do not It". .. • MdiUll ot e%OhtagI. ConTln10l!l froll IIQntl to 

\lUl. aa4 vioe-nua 1& not ooaUI.s, theal ooste be1l:l8 oo.priaad ot • 

tixtd ohar,. IUId a variabll oharge 4Ipea41Dg on thl 81.. ot tha U'anI­

ter. IIore upl101 t11" t Id Y be the SWI1 1oe1Dg trqet!llTtd, thll!l the 

ooat of the trwlatlr 

1) troll _,. to b111. 18 B + Xl' 

u4 11) tro. bUll to monel 11 b + ItY. 

'fill ;cational tftlUIao1;or will ob't1.oUll.r JIOt oonTtn all Ma 

inoome 1111w biUa 1!mMIU.a"llt on reoe1pt btoaun hI haa to .tan 

1'11'11J1lC1llg upel!lditura the 1ne~t tbe i)triod .~t8 , IJO hI would tn_ 

at once haYII to conTert back 1nto llIOn-,y 1n ord8l' to lIlHt hi. 1lrced1lw 

tranaact10n. need a and in ao dGiJIg he would incur a doubll J)ewtT. 

46 H.G. Jobn80n, op. cit. 

47 J.R. 1'obint "'lh. Intereat-El .. UoU1 ot T1'!ll!aotiGlUI l>nIan4 
tor Ca.,h", op. olt. 

48 J.R. H1oka, op. 01t., ohap. 6. 
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Ht will 1hua retain an .. unt R of hilt incOID f in the fona of lIOnel 

" Q \0 .. et h1. ~ed1.te n .. d. and. COl1yert the ".10 I • T-R into 

~llA &10 once. It should be 1Ia!sed1&1oel1 obrtou that (1) he will do 

eo blmet1&iel1 on reoelpt of hie 1ncoll.e, tor 'kl dela1 the collyenlon 

woulQ enWl an inter .. t 10", aIICl (U) a connrBion frolll b11b in'kl 

1IOl181' abould not OCC1U' until the IIODq balanoe 1& •• ro, for 'kl lIIIIke 

the t~aot1on o.fore 1t 1. ~C8..ar.7 only 10... inter •• t that would 

be earned b.r holding billa for a lo~.r tiMe. 

It .should abo be inQUi1Yaly obrtoua that 000_ R baa been 

exltauated , the moat ef:t101eni oo1'1 .... re10n polloy 1e 'kl <lnw ou\ oa.h 

in eyul,y epaoed equal u.ounte. 1i rigoroWi ,root at th.ia 1e ginn 

by Tobin OP.C1t~ A graphioal repreeentat10n of the propo.e4 .eb ... 

1e 1IhoWII. in 41a,p'aa 1, "hlre 0._ 1U. 1n1Ual hold1llB' of IIOZlf1' ban 

been 4.p181oet, he t1rlance. hi. upe.Hure by OOAftri1llg hi. initial 

bo141Dc .ot bill. I uta 1IIOnel bl ...... 1 .. of tour equall1 .paoed wi*­
dralllUl of an UlQunt O. 

T 
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~l' OOaTtnUllCt 1n txpol1Uollt ",t IIhall .plU up tht p~u 

ptr104 lIlw two .tOUou, 1'roII t • 0 to 11 - to where txptll41tul't 

1. b.tw,g t1Dancri bT Ii, u4 t rea t. to to t. 1 wb.trt e:rpea4U­

un 1. otiD! 1'1.DIUICft 01 dl'P11\&' on t. 

A. SinOt the p~enb are oonUnuoue, R riU tern tOl' .. pe1"104 

R 1'- 1 - '1' .. 1 T • T' TIlt ."'rea:e cUh ho14i11& tor tbh perlod 1. R • J%- """2" ' 

theMtore the 0011' ot hold1llc a, at lIIeU1;I1'td 117 1he 1nttre.' 10.t 1. 

'1';1 *;1:1. 'the co.t ot 1n.eeUIlB an aIIOwt I 1, 11 "" KI, IUI4 henct 

the toUl 00.' tor tht flret peno4 1.1 

B. He now hat to .Uri OO!lTe1"UllB I lnto lIOUel to .. et hi. pqmenta. 

Suppa •• ht makt. n Wi tb4rawalA of an Mount e 1 . e. n - I/e. 818 

avereet cae-ballll1ce OftI' tht penod 18 C • 0/2 an4 the tfftoUn ratt 

of attre.t 18 ft. Henel the OOtt ot hoUag tlU. UIO'W'lt ot IIIDntT, 

as IltU1.ll't4 bT the inttreat 10.t 1. j~. He lIIIlkl. a wltirawau 

at the oo.t ot b + Ir:C per w1th4zawal !lIIld tht total. co.t of the co_ 

"'1'.1011 111 

ao + !me - 0 I/O + leI • (b"" kC) ~ • 

o I ( ) I r'T + b+kC o' 
The taUl oo.t (x) o.er tM wbole tre.uaoUon. perlod of 

obtain1ll& oatb it the lUll of (1) an4 (2) vi., 
!I-I 1'-I C I ( ) I X-T""'T'i+ 13 -tKI+ r i"" b+kC 0 

tht prt1'ioue 411'1110D. 

1. To dettrm1lle tht OpUIIWI 11.t e ot the ouh w1 tbdrawale. 1'hit 

can be oblained hI part1ally d1tttrent1atiag X with r •• p.ot to C anA 

Httill& tht reli'Ul.t equal to "ro. 

~ X 11 bI 
0 - .. - - cr-d O 21' 

1.e. e • J 2~ " (:~ ) 
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2. ~o deteraUD' the opt1l!Ull 'b.' ot R. the lllIlOunt ot 1neoSle 

1n1t1all1 reWaed in the tOM ot IIIOnfY. d:1:ft.rent1ate X partially 

with relpect to I and 1.10 the rewl1i .qual to •• ro. 

C tT _K+k 
R • 1'-1 = '2 + or + li 

.-X+k 
R • C + 'l."'"f' 

!loth the &\'el'age u.lh holdiJlcl in tM tirst period i • !Va 

and tlUI .veng. e6eh bOUi", in th. l.col14 period C. 0/2 • • xh1b1t aa 

1l:lvera. relaUenab1p with the rate ot ill.t'1' •• 1; i. oet.ri. paribwt. 

It thould be inMtivel¥ obrteu. that 10118 Ilnr.,;. caah-ho141r1f;. eon­

I1b:rl.ng the perioel &II II wl:Iole. lboul4 &110 e:lthlbU thie type ot 

relationehlp. HO.eYer. it i8 aD ... y mat1;er to gin an upl1clt veri-

ticatieD ot th1l. 

The ",,,,rille Club. balance held ov.r the whob p.rled 18 11mpl¥ 

the .eighted &"'1"&' ot the a.eras. cUh-hoUUIi' of the two period •• 

It tau conai .... G! &1:\ aDlunt R/2 beld tor T;I aD4 0/2 held tor I/T, 

l!aking all ille lltce.1U7 wlleUwUQtlI we obtainl 

C T-I X+k 
• - + ------2 2 i 

o .-2 
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SUPflQ" that the inn.tor bu all eMut X to inn,t 1u n 

alternativ. fiDaac1.1 aeour1t1" tor" ,pa01fied period 'and that ~t 

the en4 ot tht. pu104 M real1 .. t all hi. inn,.entt. l'urthe%'lllOra, 

UI\.III4I that an UlGW1t :1:
3
' ~.l • •• n, 1t tM eMunt inn,ted in the 3th 

•• our1ty. Thtra are a lIU1ually exolll81Tt outeoa .. ot the var101l8 

1nn.tMnla, on. ot whioh !lUtt ooour. Let "lJ " the outCG" ot one 

currencl uA1t placed in the Jth aeclU'Uy U the Uh ,ventual1t)' lIIat-

.riali.... Which ot thea. eTentua11ti e. w1ll aotual~occur 1, not 

kIIown, wt the co.tt101.nu .iJ which tOl'll the matrix (a1.1) are ,uPflQ,e4 

blown. lPurthU, , I1PPO" that the Unator :s.. open.t1D« ln .. pertect 

aartet oharaoter1,e4 bl the prepert7 that the expeeted outooae, are 

unatteoted by h1e acUoM, 1.e. the .. UU (&1J) 1a ladtpendent ot the 

uount inn,ted 1n the 3th eecurlty, x
J
' We!llltt allO UIUM lhat the 

lAn.tor i . capable ot ua1gs11J1,s .UbJective probabil1tte., '1' tal • • •• , 

to the a po .. 1l11t ou~ •• 

~ . 1\- a1"lt. be theoutCGBle tor the wholt ""rtfol1o L. J:I .... TV 

the outcome ot one un1 10 placed in the jth aeO\U'1 V, 

:1.11) let t L ..... 2:1\. .. pa It .. 
i:t i"'l 11~;t 

be the expectation of the outCOlH at the wholt portfolio. 

The problem now 1, 'to find an index, which mu.t refer to tht 

total proeptot, Wh10h the invQltor can realistically he r epreun'\ed as 

l119XilJl1eiDg. Three altomt.t1Te, present th_el". •• 

&) The e1mpleet alternat1T' 18 the maximisation ot E. In sp1te ot 

1t. appealing s1lllfl11C1ity, thi" lIIethod eutters from a failure to allo .. 

r1ek-apraacl1na aM thU8 18 UllMo.nar1l,y lle8'l;r1cUve. For d!IQ1I 

E ., 2: .. ~ I e l3' !.\lid under our a S8UII,Ption t he e J are g1 ~ to tn. 

1nYe8tor, maxillie.tion 01' E aubjeot to 2:.;':, %3 • K 18 the lM1I1mia­

diol!. ot 8 11near tom EI/l:lUnat a 1111tal" rtlatra.1ntJ .-0 tbat E will be 

lrt$:x1lf1htd it the Whole aap1W 18 put into that 1nT .. 1ment whara 'j 

11 the h:l.Shtit. 



b) 'I'M Berno1ll11c prinolplt tun lUI i"tlt IIaX1IiIIm4 the upeeted 

utility. The inn, tor b wppo,ed to I!IaX1I111M U. 2: ,:, Jl1U(T1 ) 

"ben u( Y) i. a fUllCtion with Il positi" f:l.rtt denT&UTt and a 

WIt apart froll 1n the 81apl .. t ca .. , and iUl'ther .ut1'el'8 froID the 

dubiO\1a tOollOlII1c '1&n1!icanoe. 

c) The tbin alttnwt.Un i, to Tiwal1ae the iave.tor 8a choolJi.rl8 

between alternatlYe probabil1t,r di'tr1b~t10ne ot hi, t~t1rt portfolio. 

A probal>11Uy ,:t1atr1but1on more often than not rtqW.rea 1Il0re thea two 

lI10ente to speoUy it. l or the eakt ot rtpretentat10nal a!lI\pl1oit,r 

•• L~all n.triot tbe analyti, to the firet two moent. ot the d1.trl­

but1on, !g:Dor1JIB lIIOlHIlta ot the \lU:td dtgree or hi,her. S1net the 

thi:td mo .. nt 18 .. DIIU\.U'e ot tht kurto.1. or tlttwn ... ot tht diatr1-

tUtota ct ku:ttoa1.. Thi. 111 reall t.r 1. a t1&nll'loant • • euapUon, 

for in the c .... ot a .,..tr1o 41ttrlbut1on tht inT,,,tOl" i. prepare4 

real l 1fe tb1.t 18 IIOt al'lllaJ" t.... o .. e .. tht <u ... teroWl effect. of a 

10.8 w111 otten outwd th. advantage. ot u ,qual gaia. Thu thU 

l'tI tnoUOIl .. ant tiltt our inTt.~r i. 1JI41tterat 1ltWtt4 10 .... IIlI4 

a:a1ne. Thi. JD1ght be coui dtred aa u undulJ' ....ere .. _ptlon, but 

the map1 tuda ot tht tau involn4 111 lIOrkiDB with three pllftllltttra 

tar oUUt18ht tht ditadTal1t.,. ot the re.vloUon, huot tor reatone 

of auniTal Wt .hall let 1t .tan4. 
The t11"1t _ p&%'&Mttre ot .. 4iatr1bu11on an the exptCte4 

Talut ud tht yariarloe. Sinot the UI'l1 t. 1n whioh the T&r1anot 1. 

d1fflculti •• 1Ahutnt 111 ... 1gmJIB wq eoonoa1c e1ClUtl/IaAot 10 the 

Iq\IU'80! a _ ot IIIOJIltJ , •• . hall work 1I'lIt ea4 w1 t h the .quare root 

o~ tht .. 001lUl *_t, 1. t . tho .taMan dev1aUon. (I~ .t wert oon-
• 

sid.:t1l\I tht 'thlr4 _at ••• pal'UIt'.r .e woul4 aooo:td1Jl&lT haw to 

1ake U. cube root for 11; 1;0 hav, aI!o1 tOODOll1c dp1tlcance) . A 



expecte4 Yalue and S the ataDdard deY1ation can be reprea.nte4 on • 

two dimeneional 4lagna, bv.t lurther analy.a 1a needed betore auah 

• repre8.ntation is profitable. 

The lAveator is lUIe~ to be IIIld.llli81l1C a utili V tuaotion 

of the tom, 

t1 • U (E,S) '()ll < 0 
as 

Conuder the CIUI8 ..mere the inT .. tor 18 a8lUlWd to han put eCIH of 

lU.a aap1tal into each. of '\he n po •• nle eeouriUe.. POI' the inTeator 

ta be in an equ1l1br1\l11 p081 Uon, the prlncipb lilt equ1JDarg1nal returAe 

.:I • 1 • •• n. 

J!!.. _ '()U dE" + ~ CIS 
3""; ae ~i dS aJlj 

:2 ," ," S • L ~'" L \'Z=, r~k 'J'klt~lIk where 'J 18 the etudard deTiaUon 

of one Wl1t plactd in tile jth eecur1v 1 • • • the Jth eo1W111l of (a1,,) 

and 1';111; 1. the oorrelation colJttlcient beta •• til. outoo •• , ot the 3th 

and kth inn •• ente , 1. e . between the 3th and kth 001_. Thua aince 

the II&trix (a1,,) 1e known, the 'J 'a an4 r Jk" are al" known. 

We IIhall now ke a furth.r a1mpUfyiJIg aewapt10a Tis. that 

the prolpeote of the vertoue 1aYea1mentl are unc~lated i • • • tbat 

rjk • 0 t j ~ It 

.1, Jat. 

Ono. q:a1n thie 1II1&ht app .. r to be an u.nneo •• lU1q r.atrloti". 

auUII\Ptioa to malt., but 111 do .. e1.lllpl:l.t, the mathematics enOl'llOUlq 

MCi ~ do .. DOt etteot in Q¥ •••• ntia! _nner thie approsoa to 

pontoUo a~eot1on ~ IIIIOre than the ,,,eMlloe of coapleunte aD4 

IIIlbstUute, iATaU4.t.. the lUZ'g1nal theo%7 of 8eU\lll8r b8lla,,1our. 

Thi, point 111 aade .... %7 ollar17 1n tile graphieal 1WIIl.711. where the 

01111 11110 .... te are IIOney whioh i8 ... uu4 to btl riel!: free aIld lIoDda 
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UDder thea. aoaumpt1oae S2 .. L ·t\. 't 't 
i:.' Si .xj 

and helloe S C)S 
ax; - s·":x. . 

1 J ,~. dS = $ '~ :X ' 
~ 

d:ll,j S 

'rhu ... ob.~ ~ = ~ e· ... ]Y. S~:tj 
a:J-i 'aE l as S 

The .. !III.IIIt " eq\l&l to the .... OOIla1a:A1; for all J. 

1;he mar,g1nal rate of .ubetitu1;ion "~en E aad S. 

2 
e - " 8 3 ltj • M J • 1 ... n. 
J S 

Two oa.ea now aris.: 

th1. uaUliptiCln all the a~ are po.iUn. 

on IIOlv1D& (2) tor x
J 

we ol.1ta11u 

Oil .ullatituUon iIlio (1) we gat, :Xj = ~ei ~.~~) (~) ; j:d ... Il . 
I 

, '0;:''' t t .. ~.~ lti'Ct;-Hr st J =: '.'" (~j-HrS"l $ = £.. ~ :., S,!Xi ')_, $ . " -;:-;r ..:::....'"" - .. -
J vv Sj \II" 

WbiCh g1n8 w2. 2 j :, (flj-MY {:~) 
S·1-

I 

SUb.tituting tor x
J 

ill tne equat10n E -

2. .... ~(t'i-H)S 
fIE. I 

I:' $,'1. 
I 

substituting tor xJ ill the equation K . 2: j~, Xj g1ve. 

l't tollow, fro. (:~) that 

w
2
s • 2j~' (€j~;""l ~ • WE - WICK 

(6) 

... Wlled cOllJltant. fheT 08D, ho.eYer, 1M readUy al1lll1na1;e4 fro. 

equations (4), (5) and (6) to y1eld a quaGratic relation "we.n 

E and 3. Thi. g~nerel ca •• baa no ~d1a1;a applioab1lity to the 
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of an 1nver .. r.laUonahip b.tween 1a011II7 hold~. IUI4 ~. :ret. of 

lIlt.reat. In ord.r to 1'11111147 thl., we ahall t ilT. to iapo.. on. 

t1ll'th.r ooll4i U on, _ly that ~.re 18 OIl. 11.1"", the outoome of 

which i. a.r1a1U. 

or which 11 e.r~a. Sine. the tav •• tment p.rlod under aeneid.ration 

11 loqer ~aA the u.chaDs. period, the 11.11.' tuAcUon .Ul talte 

preoed.noe OT.r tb. ..diu. of .XChang. fUnction and CODa.qu.atl,. 

N.wlyn'. orit.rion w111 proTe too 1'II.trictiTl. MOn.T in thle oont.zt 

i8 Tiaual1B.d •• aDl 11quld •••• t the outcoae of which at the end of 

th. plnod 18 c.rt.ll1, .0 Wlrftllt1n& the ino11.tl1on ot near-lIOn., 1Il 

BO that In • 0 lIlId.n • 1. Und,r thel' oond1t1olUl M i. d.te1'll1n,4 

an4 .qual 10 unitT. B7 ualoQ w1tl1 .quaUon (,) .. I •• that. 

w2 '"" .":' (~) 1 • L,-I S. 
J 

and 11nc. thi •• xpre •• ion d.pend, only on ~ •• J" aDd ','1, 1 •• • the 

pro.pecte of the 1ndlTidual leour1ti'l .nlch are ... uaed knOwn, W 

become •• knOWI1 quanUt¥. !he equatloll (6) T!2l . WS • J..D1 beoollle. 

a 1111..101' relation betw •• n E aIld S. r.b.1.tI bT &PPl71nB marg1n&l a4-

ftntll8. theory 110 an 1nv .. tor'l Choic. WI haft obtuI1II4 hil opportwlUy 

1001.1.1, ,,:bioh 11 ualO,OU8 to th. buds" relva1llt in the tl1.ol'1 of 

4_114. Th. lien It.p il to br111g wglther hilopportunity 100Ul 

wb1ah reprelfttl all po •• ibl. ooablnaticne of l.our11;1 •• which 71.14 

in order to Moerta1.n wh1c4 ot tbe W1Il1v Qf opU ... h' will acw.alq 

dopt. 

mnle U 11 po .. lble, wito the u •• of III1lch ill8.ll\I1t7 1:0 

fo:nnWa.te • craph10al enal:ra1t tor the abo .. preble 1n tne Cdl ot 

mltipll .h.maUn .... te, aoth1ne 1a 10., 1Il the .... nUal. ad a 

tre.eZl4ou. aoun, gained in dlll.Pl1cUT it prellnuUon 1. nltriotri 1:0 

0lUI .... , other tha 1lI01It1, wblch ffilr conTlni.not we than u_ to 

bt • boo. 'l'hi. br ing. ib.e ~1. lAto lin. !l1111 Key,ll'" trutunt 

of the p.aulaUn _UTe IllI4 ha.e th. UTUtagl or Mld~ ooaparillone 



• 34 -

Suppose that the !nv •• tor baa one ~t to lnvest and that 

.... t liIUlIlber 1 le money, which ea po1ntsd out above 1. character1se4 

by abaolute oerta1utT , aM &IIset ntlIIlber 2 18 boad,. Then 81 • 0 

and .. G oonsequence e1 • 1. fhue '1 1e held with abeolute certainty. 

2 :2 2 
Th!lll S • 82 )(2 

1. . . S. 'zX2 (7) 

The equation E • 'IS + KM then Nac •• to E • (.2-1)22 + 1 where e
2 

1s 

the s:xplIote4 GUwe.. ot ple.oing one unit in 1loa4 • • 

An lnn.tor facing tbis choice at the beg1nning of the 

perioll wlll earn 1Jlbreet a t the gCl1!!& 1'00te of ~ Oft 1'118 investment 

111 bond.. However,:I.:t the price of bondeohaagee betore the end of 

the period he '11111 .%perienos a capital. gaia or 1088 of aJIlOunt g on 

redemption. We all""l allluae that tne 1nve.tor baa no certllin idte. 

.. 10 the outcome at the end of ths period, (this 18 lIIenly a re­

.tatfIMnt of the 1n1 Ual &I/.ullpUona and shows quite clearly that hU 

expectations are not 1nelut1C) IUId 1n the swenoe of ~ other lnt01'lll-

aUOll we ehall .wPJIO" that h& regard ... 10.s or gain .. equally 11kely. 

(fMa would 1lIIp1, &ll1IUlIIUl8 a • .j'lIIII!Ietrical U.triwtion which 1. ptl'oo 

featly coapatlbl& with the dlI0u •• lon on kurto.ls above) . 

!hue &2 • lil [ 1'+8J • I' + E[6] . r 

Tht equation E • (eil)X2 + 1 oen lie re1l1'U" ... (ll-1) • (e2-1)%2" 

It w111 help the araPb:l.oal preeltl1uUQf) :1.aaenHly if we write S • Bool 

anA e
2 

• e2-1 whieh merel), repre .. n"e a IIIhUt (lr the or:l.g1.n. In We 

caet, mak1 'l1 111.e appropriate eubet11:uU ona we geta 

z • e2lt2 • 8 2 s ~ 
- 2 e2 

1.e. El • ...L. s. (8) 
8 2 

WUh the help of eqll4UOnB ('7) an4 (e) ",e can now pl'e .. nt a graphloal 

IIIl!lYli.. We aball IHU\U't ! along the right band bor1so11tal. u1s 

a.M x .. (x ~ 1) 1:l:Ie eJIOUJlt beld in bonde along the l.tt hand horizontal 
.. 2 

axle. Sinoe a repr.aente a form of diautl11tl we 8hall m~ it 



- 35 -

.1oU! the negat1Te Te~t10.1 asia. 

DIAGllAJI 2. 

~~r!~-----~~~T--~T'~----~°T--r----------------------~ 

s c, c. 

aUa18bt line 0°1 , Ilrawn tor an ateret" rate 1'1' The rel6.Uol!.llhip 

be~en total r1ek 8llIi bond hold1nC equation (7) 111 deploted bT ~ 

ettdBht 111:1e 011. It Cell be shown thd the oonoep'll ot 11ft W1tterenoe 

CurTe between E and S haS algD1!1cance an4 further thai tor ritk-

•• erter. the, are necetearlly negati.tl1 eloped. fhia 1, a conae­

qUInce ot the tact that & r1e.-aTerter will not accept ~re rtak 

1) conYlx 1n a .ou~ ... t.rly d1r.otlon, 
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'l!he laUer ca .. wbich 0lU1 eM1ly be @OWIl to realllt in tno penon 

hoU1:rlg e1 ther all ClOth or all cantla 1a th141 to~ l'eatl'ilOlt:l.ve tor 

our purpoee, 

T.I!.t POint of te.!l8eno,1 or the 1nd:l.ft'erenc. curve w:L th the 

opportun:l. tT 100U8 drawn for the 1ntereat rate %'1 1a 1'1' Th1a 

repl'88ente hi, actual. portfolio compoaHion, At this po1nt .I!.a bold. 

an amount Il of bond. and hmee Ii correapo11d11l& 8IIICIunt (1-Yl) or 

lIOnel' A ne.'tUl'al oonaequtllc. of the choice of the probabll:1. tl 

41etrlbut10n ia that there are two parametere that can Y&r,y, 

(1) t .l!.a rate of i ntareat l' an4 (11) hi. IUbject:l.Te interpretat10n 

of the riald.n.ee of bond. ' 2' ~he f emer :I.e ot rel evance in thi" 

analys1.. An :l.ncre&81 in the rate of int.rest troll 1'1 to 1'2 18 

reprellmt .. by a IIIOftMn'i of the oppor'Sun1t,y locua froll OCl to 002' 

'l'ha point of equU:l.br1ua .I!.aa IIIOTed to '1:
2 

and the corrupondirli bond 

.I!.014U1c bae inoreue4 to OY2' 

It would thwl appear that we haTe dtlllOlletrate4 the o1tt mce 

or an :!ATerae relat10rudUp between the rate ot intereat at!d. lIOnel 

of the conflict between t he income and .lIb.ti1ution .t~ect.. An 

and the $Ubatliut10n effeot then iapliea a abift tro. aecurl~ to 

yiel4. ~t an incraaee in "he rate of interest alao ha. at! income 

lIM)re .r1e14. It the inOOIM e!feot outwe~ the aubaUiution e rfect, 

mone, bo141n6a w111 bear a po,111ve relat:l.onsh1p to the rete of 1ntere.t. 

Bo1'll&l.l¥ in dellatl4 theol'1 ve1'¥ 11 ttle can be N14 about W. 

oase apan troll! eo .. n~ on the rar1tT of :l.u oocurnnoe in praoti08,50 

b\l~ in W a 011" elnce the two cOlillllOdi U.. have WQh weU detined 

pl'OpnU.a. 1m ad41 tional po:l.llt can be .e. llIonel ho14era w:Lll 

operlence no cap1tal loe. and the n .. in %' Will lIIake thea better oU 

oalT wafar u t hey ..... 1 toh out of oub inw bond. . eo the 1noome e1 teet 

50 G. J. Stiller, "Jota. 011 the m.ato1'1 of the outen Para4ox," 
JourllAl. ot 1'911 tical : 0000&' Yolo 55 , (Apr., 1947), 
pp. 152 -56. 
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cannot actually make them hold more oatb. It i. tbaa very unlike17 

that the income eftect will outweigh the eubat1tut1ou , tfect except 

under abnormal oondition.. A mo~ detailed snalysi. extending over 

several time ,eriode oonfirming thie oonclusion bas been pre.ented 

b7 Matth .... 51 

51 
1.0. 0. Mattbt .. , OPe c1t. 
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1. Introduction. 

Having shown in the previous chapter that a poeitive demand 

for money exists at the micro- level , i . e. that a certain proportion 

of the coneumel' s .,eal th will be voli tionall.y allocated to money 

holdings , general demand theory can beat be ueed to guide our further 

consideratione. However, before analytically fcrmulating auch a 

function, a brief glance at the evolution of demand theory for both 

monetary and non-monetary goode will not be amiee, 

1 . 
Non-monetary goode. The marginalie'!; Cheol, as exemplified 

by Marshall , considered demand as be:lng influenced by relative prices 

i.e. market conditione and being unaffected by the individual's initial 

elldo_ent, Thus in the theory ae so formulated the eonsumer's "demand 

tor any commodity is independent of hie income. ,,2 The modern school, 

as exemplified b7 Hicks, allowed for income effeots and so explicitly 

considered the oonsumer' s initial endowment aa well as market conditions 

in the demand equation. 

ii) Money, 3 Pre- Keynesian eoonomists considered the initial 

endowment to the compl ete exclusion of market oonditions as the factor 

determinillg the demand for money. This is olearly de.rr.onatrate4 by the 

form of the Cambridge cBoh-balanoea equation m. M '" kYo Keynea 

oonsidered the demand tor money to depend not only on inoome but also 

on the rate of interest which i8 a market variable. 

We can thus see that sl though haTing the same final fom a t 

present , the t wo theoriee r.ave evolved from different origins. In the 

1 For a general survey of demand theory, the reader is referred. to : 
G.L.S. Shackle, The Years 01' High Theo~ (Cambridge , 1967). 
Chap.Hi, J.E. flioks, Value and Capital Oxford, 1939), Part l, 
and J.n. Hicks , A ReviSion 01' Demand Theory (Oxford, 19'.6), 
Part I. 

2 J . E. ::licks , Value and Capital op.oit. , p. 26. 

3 For a discuss ion of the relevant theorie8 at Cambridge, the reader 
is referred to E. E'lIa8 , Prom l1arshall to Keynes (Oxford, 1963). 
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case of non-monetary goode it was the refinement in analytioal 

techniques occasioned by the abrogation of marginal utility in favour 

of indifferenoe an&lyeia that was responsible for the evolution, wheresa 

in the case of /lIOney it was the grow1l18 awarene8S ot its role as a store 

of value that was responsible. Aa a eonsequence of this confluence of 

the two streams, the monetary demand equations as formulated by theorists, 

whether avowedly Keynesian or capital, are operationally identical. 

Thua general demand theory contends that it i8 the transform­

ation conditions offered on the market and the range of opportunities 

open to the individual tranaactor that determinee the amount of any 

particular asset desired. The transformation oonditions and the 

opportunity range muat firet be speo1.fied . ~'he latter may be inferred 

from a description of the individual's asset portfolio, since at any 

moment of time he inherits from the past an aseet position and is oon­

fronted with avolving market conditione indioating the relative prices 

of the various assets. The individual is then visualised as adjusting 

his asset pOSition to the changing market conditions so as to maximise 

the utility obtained from money holdings, such adjustment taking plaoe 

within the constraint8 imposed by his initial ssset position. 

2. Pormulation of a General Demand Function. 

b'or oOllvenience in grouping the variables that anter into the 

demand funotion, we .ball consider separately the tnnsactions demand 

based primarily on money's fUnotion as a mediua of exohange ana the 

suset demand be.aed primarily on 1 te function as a store of valu.. In 

view of ~le discussion in chapter I on the non- separability of the 

primary functione of money, it must be emphasized that this diutinot10n 

has been made purely for convenienoe anc! it does not imply that we can 

split money into water-tight oompartments , or that the effect of ~ 

one variable i~ necessarily confined to one particular f unotion of 

money. 

(i) ?he Transactions Demand . The mos t important single variable 

affecting the traneaotions demand is obviously income and the functional 

f orm of this relationship will depend on the nature of the aasumed pa,y­

ments schedule, although w. may ooneider it 8~e to aS8Ul11e that it i8 



an increasing function of income. On general grounds it has long 

been argued that an increase in the rate of interest has a twofold 

effect. Firstly it increases the cost of existing money bnl ?nces, 

and secondly it raises the costs of borrowing. The former will induce 

the transactor to hold II. smaller stock of money whereas the l atter will 

induce him to keep a larger stock of money so as to aToid the higher 

coat of borrowing. These two effects are assumed to cancel each other 

out and hence the transactions demand tor money is supposed interest 

inelastic. However, 8S wae shown in the mathematical appendix to 

ohapter I, by applyin& an inventory theoretic approach to the transactions 

demand, transaction balances can be shown to be interest elastic. The 

easential element in the above analysie is that there should be no chance 

of fluctuations in the capital Talue of the aesets alternative to money, 

so indicating that if transactions balances were intereat elastic it 

would be the short term rate of interest that is appropriate. 

(ii) The Asset Demand . This can conveniently be sub-di vided into 

two groups. 

(8) The Preoautionary motive. An analysis of the preoautionar,y 

dsmand haa been developed in the mathel!lB.tical appendix to chapter I in 

whioh it was demonstrated that the most plausible motive underlying the 

precautionary demand is the desire for security in the f ace of un-

certainty. In the analysis proffered the demand for money was in-

fluenced by two factors . Firstly, the rate of interest. The analysis 

was tramed in terms of bonds as the alternative aeset which would imply 

that the long term rate was the appropriate rete. However, in the 

general analysis bonds were only one of a number of alternative assste. 

In fact the term of the appropriat e rate will depend on the duration ot 

the investment period and since this is conceived as being of a longer 

duration than the exchange period , this would auggest that the long term 

rate ie the appropriate rete . Secondly, the investor's subjective 

estimation of the riskiness of bonds. Al though it was no 't demollBtrated 

explicitly in the analysis, it is a eimple matter to show that money 

holdings vlill very directly with the investor's estimate of risld.ness, 4 

4 J .R. Tobin, "Liquidity Preference a8 Behaviour Towards Risk", ReTiew 
ot Economic Studies , Vol. 25, (Feb., 1958), p. SO ft. 
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which in turn depends on the degree of uncertainty. Keynes Vi~wed 

the precautionary motive as income constrained, but it is clear from 

~le above analysis that wealth is the appropriate constraint. 

(b) The Speculative motive. As originally formulated by 

lieynes , the individual is enVisa,ged as holding money balances in order 

to gain from an antiCipated change in the eapital value of bonds. 

Hence speoulative holdings vdll be dependent on the relation between 

the current rate of interut and the expec ted rat • • The individual 

may also speculate on the future value of claims to real weal.th, and 

hence the present and eXllected rates of return on equities w11l ill-

fluence speculative balances. In this case there is little doubt that 

weal th is th appropriate oonstraint. 

Since the value of money and hence its efficiency as a store 

of value, is inversely proportional to the aggregate price-level, we 

would expect that the asset demand for money would depend on the 

expected r ate of change of ~le general price-level. Money holdings 

will also be affected by the taetes and habits of the individuals as 

well as by the s tate of evolution of the financial. sector. 

In the light of the above, we can now eet out algebraically 

the demand function for an individual transactor. 'lie poetulate & 

function of the fOrInt 

m - f~rs' r b, r:, re, r:, (dP/p)8, Y, w~, T, I, u~ 
Wheret 

m .. real stock of llIOney held by the individual, 

r .. ahort term rate of interest, 
s 

rb = long term rate Qf interest (i.e. bond ra'te) , 

e sxpected long term rate of interest, rb "' 

re "' rate of return on equities, 

e expected rate of return on equities, re -
(dp/p)e = e:J:peoted rate of exchange of general prioe-level, 

Y .. real. inoome, 
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T '" tastes and !labi ts, 

I .. ill.!ltit1.ltioDal limitations, and 

U .. unoertainty. 

~ . Some Simpliticatioll8. 

Starting f rom thi. demand equation atter making 30me assumptione 

of a general nature, "e Ihall aho" t \".&t by making certain addi tioDal 

assumptions, mostly concerning the relationship between Y and "T' we 

oan obtain the various specialised demand funotionspostulated by 

diUerent authors. The 1'mt point to notiee about (1) iB that it 

i8 fomulated in te:rme of real quantities and not in terms of nominal. 

values. B.y this "e explicitly rule 01.lt the possibility of any money 

illue1on, which is 3l.18t1fiable since Vie are expr essly ooneidering a 

long run demand function. A second problem i8 the representation of 

thft variables I and T. Since we can han no empirical me88UI'e of thu 

we are forced to assume that either they relll&in constant or elee that 

they bave a negligible effeot over the period under coneideration. 

The validity of these aseumptions will be inve8tigated when the function 

i8 examined for stability in subsequent chapters. 

An 1S6ue of crucial importance is the representation of the 

expected values. 5 The obvious candidates in order ot increasing 

complexity are: 

(a) sxtrapolation of the present value, 

(b) extrapolation of the trend ot immediate past values, 

(0) some version of a rational expectation hypothesis, and 

(d) 80me probability distribution of expectations baaed on the 

first three. 

Studies of the role of price changes in the demand for money 

aeelll to indio ate that it is negligible except in the case of hyper­

inflations. 6 Thus we can feel justified in ignoring the term (dp/p)e. 

5 For a discussion of this problem, the reader is referred to: 

(\ 

S. A. Ozga, Expeotations in Eeonomio Theory (London, 1965). 

Two exampl es of suoh studies arel A F.ynee, "The D.lIlIInd tor Money 
and Monetary Ad.11.l8tments in ChUe". Review of Economio 
Studies. Vol. ,4. (July, 1967), pp. 285-93, and P. Cagan, 
"Th • . onetary Dynamios of Hyperinfl ation" in M. Fri edman (ed.), 
Studies in the gu.qntity Theory of Monel (Chicago. 1956). 
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However, we still have to consider the terms r: and r:, the effects 

of which can hardly be supposed minimal. The objection to using the 

first assumption is obvious, sinoe if r: : rb and r: = re there would 

be no speculative demand for money. For simplicity, in fact almost 

out ot neceSSity due to the impossibility of constructing a satisfaot­

ory empirical l~easure , we shall accept the first alternative. In 

spite of the above objections it will still prove useful as an ex­

planatory device for examining how much of actual behaviour can be 

explained by a hypothesis of this kind. A problem which is very 

closely linked with the above i s that of representing the degree of 

uncertainty fucing the transactor. For similar reasons we are like-

wise forced to assume that the degree of uncertainty ren~ina unaltered 

or elae undergoes no significant change during the period under con­

sideration. 

The next simplifying assumption is that both the long run and 

the short run rates of interest as well as the rate of return on 

equities show euf:t'1ciently high oovariance to be subsumed into one 

common rate of interest denotd by r
t

, the finanoial rate of intere.t. 

Thie rate of interest would be a weighted average of its three oompon­

ents, and which of tile available measures of the ~~te of interest 

serves best as an indicator of this rate is essentially an empirioal 

decision. A further point to be borne in l'lIind is that in the absenoe 

of any measure of the rate of return on equities, the final result 

must be a financial rate of interest. Under the above assumptioll8 

the demand equation now becomesl 

!II = f (r
f

• WT, Y). (2) 

4. An Analytio Diatincti0n Between Human and Non- Human Wealth. 

In the abeve form the function is not satistactory on 8.CCOunt 

of the fact that it contains two constraints, wealth and income, which 

are not conoeptually independent. In fact ' lsalth is defined as the 

capitalised value of income where inoome i 8 the flow of goods and 

servicee that give rise to satisfaotion, regardless of whether such 

goods and services are capable of being broueht under the measuring 

rod ot money. Thus total wealth WT is defined as WT = Y/r where 
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Y is income and r the rate of oap1talisation. It follows that th1. 

definition of wealth includes human wealth. 

Economists have long realised the existence of human wealth 

and the theoretical need for 1ts inclus10n 1n total wealth, as exempli-

tied by Marshall's assertion that "the most valuable of all capital 

ie that invested in human be1nge. ,,7 However, the question being 111.-

cussed here is not whether human wealth should be included in the 

definition of wealth or not , but w,ether total wealth should be in-

eluded in the dem&nd equation sa one homogeneous unit or whether there 

are aD¥ grounds for a division of wealth into different categor1es. 

We shall assume that the behaviour of a coneumer i. afi'eeted by 

the degree of liquidity (here usell in the sense of exchangeability) 

exhibited by his sssete eince it will influence thei r effectiveness as 

Ii etore of value. Thue the individual i8 envisaged as being capable 

of ordering his SBget. in order of increasing or decreasing liquidity 

and naturally thia ordering will depend on the institutional arrange-

ments . I'/ithin this ordering there is one primary divieion, namely 

between those assete which are exchangeable end those which are not. 

Thus for a given value of total wealth the individual's behaviour will 

be inf1uenoed by the ratio of exchangeable to non- exchangeable wealth 

in his portfolio. As yet 'thia is not sufficient to provide an economiC 

reason f or categorising wealth since the margin between eXChangeable 

and non-exchangeable assets is 1netitutionally determined. 

In order to determine sooh a division, \~. shall have to con-

sider the sources of t1le income etreama that are capitalised to fo1'lll 

wealth. The fundamental division here is between human and non-human 

sourcee. 8 In terms of the abovs, the wealth equation beoomes, 

'7 A. Marshall, Principles of Fconomics (8th edn. , L:>ndon, 1920), p. 564. 
Note that here Marshall uses the word capital in the iinancial 
sense. This in no way invalidates the point made in -the text. 

6 If this division is not intuitively obvious, it would be possible to 
categorise the sources by means of the "gap method" ae 
deseriped in G. Ryle, "Categoriee" in A.G. II. Plew (ed.), 
l.ogie and T enV"'He (2nd Series) (O:x;l:ord , 195~). 
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To ahow that tnis diyieion will intluence oons~r behav10ur 

in ths 1lIlmI.l8l' indioated aboYS, .s ahall f1%'st have 'lo 8Xl11D1ne the 

It 1. Ti tal in the argulllen"t that 

follows 1;0 d18tinguisb clearly between stooKe and t lows 8& Will as 

betw.en legal a.ud phye10al po ..... 1ol\ of the staclte and flow8. In 

demand theory. t lows enter thl u"t111ty fUnotions ot thl individuals 

and henoe thl rcotive for dellland has 1\s origin 1n flow.. The actual 

proc .. & of exohange. hewlTer. takes place at an inatant of tilll a.n4 

ipso tacto i nvolves etoOKs. Let us now elQllUlne human and Do.n-hullllUl 

".alth in the 11ght of the exchllllgl procue poe"tul&ted a!)Qve. 

(1) llon-!:luman "ealth. In the case ot all s:xctlallg" involving DOll-

hUJIIM waal"th the .eller y1elds poeee.sion, both legal and p~1cal, 

at t tle object to the bu,yer. In other words the seller no longer has 

any use of the object be1ng IIXoilallged wheru!\& -tho bu,er baa. 

(11) !:i1.U!lall wealth. lJar,hall i1roTided a olu. to thi. di.tinction 1Ihen 

b. ",parted that "the worker sell. his work . wi he hillseli' reuJaina hb 

o"n property. ,,9 'l'he distingu1ehing teature of tran884Uona 1nvolY:ln& 

human wealth 1t the fact that 1t i s impos,1ble to eeperat. the stock of 

weal th from 1 t8 own.r tinet 1 t 1e an integral part ot hill and teparatioXl 

would thus cause it to lose ita capaoity to generate income. Howey.r, 

it 1e p08Glble in the cltlle of a slave IlOciety tor phyaioal aJIld legal 

10 oillnerehip ot the stock of wealth to become divorced.. Fri.dman has 

aoneidared the caae of • slave SOCiety and came to the oonclusion that 

the phene.enon at Qon-exchlU~eab11ity of h~~ wealth falle aw~ in 

the caee of the slaves but not tor the elaye owners. llowever. by 

fa1ling to dia"tingu1ah between phy81eal ~ legal po8e ••• 1on ot the 

atoolt ot wealth. bill aaalysl& of tne pl'Oblfm is at beet lilaollplete. 

9 _,\ . '1Iar,ball t op.cit •• p.'60. 

10 lo!. P'rled.ln&n. Price Theor: (London, 1962) t p. 201-2. 
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It is worthwhile to examine the exchange proaees in a alaTe 

aooiety in more detail end to ccntrut it with the labour market in 

a non-elaTe 80ciety. Il:l the latter case the purchaser haa legal 

and ~eical poesaselon o~ the ~low o~ .arvice. but doee not have 

phyeical or legal posseseicn o~ the etook of h_ wealth. Il:l 

purchBeing a alave, the owner has e1lll1larly obtained legal and phys­

ical poeBe •• ion ot the flow of services emanating from the slave .. 

well alii legal p08se •• ion of the .tock of wealth. However, on acoount 

of the fact that the source of human income, whether it be muscle 

power or mental energy, cannot be phy6ioally .. parated from its owner 

(in thie caee the slave) without oaue1ng the flow to cease and hence 

the value of the etook to disappear, the owner of the slave doee not 

have phye10al polSee.ion of the stock of human wealth. 

Thi8 distinction i8 brought out very clearly when we colUlider 

the phenomenon of death. On account of the phy_ioal non-separabUi 'liy 

of hUlllSn wealth from its owner, the etock of human wealth goee ou'li of 

existence the llIOment i-te owner diee, whereae non-human wealth etill 

retains its exietenoe after the death of its ·owner. ll 

12 
In the treatment of non-human wealth, it 18 generally acoepted 

that in an ecollOD\Y Without uncertainty equilibrium wUl result in the 

equalieat10D of the rate of return on all 'liype8 o~ non-human capital. 

Thia oonolusion has o~ten been extended uncritically to inolude the 

caee o~ human capital, but ae ehown aboTe there is eu1'flcient reason 

to cast a ehadow o~ doubt over tb1e conolusion. 

11 The problem now arien of the caee of a copyright or patent which 
oan still yield inoome after the 4eath of its concelver. 
The problem is very silll1lar to that for the Blaves in that 
although the conoeiver still has Ph¥Bical poseeBsion of 
the knowledge, he no longer bas any legal clailll to it. A 
~er point to be borne in mind 18 that a oopyright or 
patent i8 "' form of claim 10 a future monetary inOOIll8 whioh 
ia a 4i1'terent method of olElilsification of wealth f rom the 
one above and there is no a priori reaaon wh¥ the two mathode 
of claseifioation should coinCide. 

12 Par example eee F.H. Knight, On the Hililtory and Method ot Eoonomioe 
(Ohicago, 1956), p. 19'. 
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In lieu ot the ~lo81 ancl ill mo.IIt OU" l~81 I3On­

separability ot huaan wealth trom I t. owner, let u. a ttempt to die­

oonr .~t a4Ut1oDal requlrem.nta aN nece.earr to .neure equality 

ot t be two r .... ot cap1talieaUoll. The 1lOn-a.parabil1t¥ ot bulIIan 

.. 81th b.ooMe .. probblll 01111 t or tho .. omen of IIwIan cap1tal who 

de.lr. to 41 ..... t thQaelv •• of part ot tha1r h\llllal1 cap1tal betore it 

baa depreoiated. Thua t or aD¥ omer ot huaan capltal who 1. per­

recU, certa1A tbat b •• ill not want to OOIUJllM hie capital prior to 

hie d.ath the llOJI-e8perabilit1 ot hwDan ".al th 1. 1rrel.'YUt. The 

noDo-eepa:rabil1t1 ot lxu_ wealth beOOllle. a probla only tor thoe. 

omera of human oapital who « •• 11'. to 41 ..... 10 th .... lv •• ot part ot It 

before it haa «.predded collpl .tel,y, 1 • .11. Oil the death or u. omer. 

Hmet tor an:, oaer ot huun capital who 1s p41r.t.ctly certaill that he 

w111 nat wmt to COlleulll8 1t prior to hi. death, the non-e.parabil1ty 

po ••• no probleJII. 1hus pertect knowl edge ot :future oon.uapUon patt.x'n. 

18 a neceeelll'7 eoDditiou f or equality at the retea at retum. How ..... r, 

thlo 1e not a eufflcient condition tor consider the C8S. ot an 1n41Yidual 

who desir.s With perfect oertainv an income 8traam tor a period ot n 

18are. Assume 141tially that the pro~uct10n :functions tor either type 

ot capital aH identical and further that they yleld caplt.l that " m 

produc. tlae deeired incOlOle .tream &t the lo"..,t coat only tt thie 

cap1tal hae 1 lite of Cn + t} ;raare. In thl. ca • we oan a •• that 

..,en. with pertect lmowled«e, non-h\l:Ian capital will Gtill be pr eferable 

to human cap1tal .ince at the end ot the nth lear the unused portion ot 

the tONer can be aold. '!!her... the Ull'IlaCd port1().1l of the latter "1IIlOt. 

nence unaer conditione at pertect certainty, 11' the two types at capital 

are to be equivalent, the produCtion :functions lIIUet be ouch that the 

cut 01' pZ'O¢uc~ capital at 81'17 durability 18 alwa;y. equal to the dl11-

counted $tream of future income yielded bl this O8p11;$1. The inYalidi~ 

ot the abo ... e requirement is obYiou. onoe "e ooueider the ti1apari't1 111 the 

uount of eDerQ ana 101M required to obtain a akill (for example rlding 

a bicyole ) for ODe at'temooll eo.pared to that for the whole ~ one'. 

ltteUma. 

We lIIII\Y 8&y 1Jl the light 0 :( the aboTe that of 1;tIo inoome. 01' 

.qual al18, one hayUlg ita or1&ln 111 human aouree. and the other ill 
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non-human sourcee, the former must be interior to the latter and hence 

the rate of capitalisation applicable to human income must be higher 

than that for non-human income. There is a further empirical reason 

why the measured rates of capi talieation ehould ditfer. All the 

empir1cal measuree of non-human weal. th express only the net income 

yielded by such sources Whereas economists have 11.8 yet been unable to 

distinguish satisfactorily between gross income and net income y1elded 

by human souroes on account of the diffioulty of obtaining or even 

def1ning any mee.aure of human operating coets. Thus, even it we were 

able to overcome the problem of non-separability, we would still find that 

the measured rate of capitalisation of human income would be higher than 

that for lWn-human income on account of the fact that the tomer ie 

measured gross of depreoiation and the latter net ot depreciation. l' 

5. The Reduced Forme of the Demand Equation. 

'.Ve see now that it i s net only the stock of the individual'. 

total wealth that influences hie behaY1our, b!.!t the ratio of human to 

non-human wealth as w.ll. Since the individual inherits his &8set 

posit10n from the past, at any one inetant in time there exi.ts some 

division between human and non-human wealth in h1. portfolio. 

Let WnfWn = k. He may be able to change k over time, but it i8 g1ven 

at any inetant of t1me. In Y1ew of the utter dearth of 8lIlpirioal 

evidence ooncerning thie division we can be .justified in making the 

aimpleet possible 81BUJ!Iption, m. that k rellla1na conatant oyer time. 

Thie i8 not 80 unrealietie 8e it ma:y .eelll at fir8t in view ot the ditU-

culUes inherent in makil1& the nitoh compared to the t:l.llle period under 

coneideration. 

Since Y • r WT, if w. aeeumo a eufficiently h1gh oorrelation 

between r and rt we oe.n elim1nate either Y or WT from the demand equation. 

It we eliminate WT we shall obtain all income oonatrained funotion of 

13 Por empirical attampte to measure the rate ot return on human capital 
eee a.s. Becker, Human Capital (W.Y., 1964), M. Blang, 
Eoonomios of 1:ducation Vol. 1 (Penguin Booke Ltd., 1968), all4 
the artiolea in Journal ef Politioal llOOnoID.y) Vol. 70 
(Supplement), (Oct., 1962), PP. 1-153. 
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the form 

In the above, the IIIl1p:j.rtcal measure of inCOIlt8 has purposely 

been undefined. It could e1ther be some measure of current income 

or eome :fom of "permanent income" &8 propoeed by ]'riedman. 14 In a 

later paper,15 he applied the permanent income hypothesie to the 

problem of the demand for money. On the bas1e of 4IlIIP1r1oal eVidence 

he p08tulated a function of the form M • t(y). Hi8 exp08ition of 
p 

the function i8 not completely compatible with the approach adopted 

80 far in that it is conceived of as a macro-funotion. It i8 thus 

neceeeary to retormulate it on a mioro-level in such a. way as to pre­

serve the e8sential • • 16 The function now take. the form 

& 
II. - k(Yp ) (4) 

where I II. real 8tock of money, 

k .. a oonstant, 

y ~ permanent real income, 
p 

£> • & po.itiye constant. 

It lIhould be noteil that the rate of intereet doe. not appear 

in the above formulation 88 Friedman found that ita e teet w.., "too 

amall to be atati8t1cally e1cn1fioant. ,,11 This does not mean that 

he cona1dere the demand for money to be intere8t inelastic tor he 

emphatically states in a later artiole that he knows of "no elllJ)1rical 

student of the demand :for money who denies that intere"t rates affect 

the real quantity of money demanded - though others have misinterpreted 

18 m8 88 so aesert1.ng. " 

14 M. Friedman, A Th80ry of the Coneumption Function (Princeton, 1957). 

15 fl. Friedman, "The Demand for !loney, Some Theoretical and J:.llIpirical 
Reeul ts", Joumal of 1'011 tical Econol!l!, Vol . 61, (Aug., 
1959), pp. 327-51. 

16 It is only possible to do this on account of hi" explioit assumption 
of a homogeneous population and a funotion that i, homo­
geneous of degrQe one in this population. (ibid., p. 335). 

17 ibid., p. 329. 

18 M. Friedman, "Interest Rates and the DemaDd for Money" , Journal of 
Law an! ~noaica, Vel. 9, (oct., 1966), p. 72. 
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However, it we 8Ubst1tu~e Friedman's detinition ot permanent income, 

(viz. "Inoome i8 generally detined as the amount a consumer unit would 

co~ (or believE that it could) while maintaining its wealth intacth19) 

into the above equation WI ob~ an anomalous re.ult. Since Yp • rWT' 
& 

we can write III .. k(rw
T

) 

i.e. In.m .. In.k + b In.r + hln. WT• 

Thie implies that the wealth and interest elasticities have the same 

sign whioh is contrary to accep~ed economic theory. If we were to 

aocept FriedllllUl ' e findinge that the e.ttect of t he rate ot interest wu 

too lIillall to be statistioally signit1oiW.t it would imply that ~ was 

of the or<1er of zero which is in sharp contraat to his elllpirical tindings 

that &. 1.8. It would thus appear that in neglecting the eft ect ot 

interest rates, Friedman has embodied a contradiotion in his tunction. 

If we were to eliminate income from appearing explicitly in 

the equation we would obtain a wealth cOll8trained tunc~ion ot the torm 

III • t(rr' WT). 

However, When we come t'o teet this equation empirically, we immediately 

encounter the ditficul,1;y ot obtaining a measure ot W
T 

lince thill includ .. 

W
h

, a quantity whioh ill allDOlt impossible to measure. Hence tor 

praotical reasons it would be de.i rable to obtain a wealth constrained 

function which does not contain hUlll&n wealth as en explicit argument. 

I'le have earlier mede the aIBUlIIption that the raUo ot hWll8ll to non-

human wealth 1s constant. Hence we can write , 

Y .. rhkW + r W • (Uh + r ) VI n 8 XI. e n 

sinee rn and re are es •• ntially identical. Making the ueual assumptions 

about'r. and also 88sum1ng that 8i ther rh and r t are suffiCiently correl­

ated or elee that variatiOIl8 in r h are negligible, we can write Y .. g(rt)wn 

and benoe Gbtain a wealth constrained equation in which %'11 appeaI'8 u the 

explicit argument, m. 

19 M. Friedman t A Theory ot the Consumption Function op.cit., p. 10. 
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Thill equation i8 identical to the one postulat.d by Melt$.r. 20 

However , he deriv.d his equation by starting from the hn>otheai8 that 

r h is constant. H. maintains that rb • ytlWh e.n4 that if w. 

Writ. Y: a. the expect.d income from a stock of human w.alth we can 
y y"" 

Wri te r h a8 rb .. ...!. • ...!.. fhe first t.rm m.guru the shert 
I h" Wh 

run deTiation. of the actual from 'xpected income, i ••• it is an in4ex 

of the transitory component of human income. He a\lsume. that even 

thougn in the short run wealth holders may a43u\lt the composition of 

their portfolio\l in response to chang.. in this index, in the 10118 run 

it will equal unity. The II.COnd t.rm is the ratio of .xpected human 

income to its capitalised value which has been aeeumed constant. 

It Ihauld be IWted that sine. both hn>Cth •• e. lead to the NlIl. 

equation th.ir validit7 cannot be d.termin.d statistically and in 

Tiew of the dearth of Im¥ .1IIpirical m.uure of the rat. of r.turn on 

hWlllll'l w.alth lie 8hall have to regard . ith.r hn>oth.8is aa beill8 

equally plausible. 

6 • S1.nIIr.aar;Y • 

It has been shown that all the equatiOns which are going to 

b. ~pirically tested in later ohapters are in principle derivable 

trom a generali.ed demand function. ~ the u.e af some general 

simplit,y1ng assumption. the complexity of the function was greatly 

reduoed, but reduction to the f inal form depende on a vital dist-

inotion between human ane! non-human wealth. Once the eoonomio oon-

.equwnoee ot thie distinotion were e~lo~edf it proved possible to 

reduoe the equations to ,tmple wealth or income constrained modele. 

20 A.H. Meltzer, "The Demand for Money t The Evidence from the 'rime 
Ser ies" , JOUl'nal of PoU tioal EconO!&. ,Vl)l. 71 , (June, 1963), 
pp. 219-46. 
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CHA.P!ll'B III 

-r '" to 11 ,..".Me- ".4 
~ ~rvgatieD Probl.m. 

Th. tam of the .t.--a t\!nct:l.on fer money co1181d~d i1\ 

Chapt.r II hall been that r ot' an individual transactor. 1. e. the 

fonlUl,at1en I,h:l.eh Npre.eut. the ar-grllgate or Eo,,1lI. of the :l.nd1vidual. 

funct:l.otl.8 to t om L'laCrO-delllil.ll!l :funotions have been deal 'Ii 'Wi til 1n 

detail bf several authors , II$tably Allen
l 

and Thiel, :2 eo :1.11 will DOt 

611. ttl demand func"tiOll j;'or J/lClUIy :I.e of t ,\w eome t om lUI t M lIlicro­

iunc til)n. ~bi.:I.& tne procedure Moptltli IlT Priedman:5 which tollow. 

of this type af 1I/f!l'8&at1on are Il\lcb mor e eet".lou8 on II.OOOunt of the 

diveraity of 8ltpeetaUo.!lls. It :I.e clear froll! the eli cun1Qn a ieynee' 

General Theor y that U ie the dUl'erooes in vi ew" about .xpectell 

future interact rat e. which a ccount s f or the ex1Gting rat. being what 

it i a . Since a l 1qu141ty funct10n ie detined f or II. gi ven eet of 

upec tatione, a,gg:reg;ate dema».Q lIIUet the", ol'lU'l y be lot function Qf 

t he dietri butten of itxpeet a t iell5. Q.ui te a.pa.rt 1'1'0111 the probl q of 

mlaaUNlllelllt . then 118_ te be .llO eaUet'ac tox'y IlllIt hod of r epre .. ut1ng 

1 R. G.D. An en, !,lathlllllat14al .E!COnDlII1c. (LenIIon, 1956). 

2 H. 'lb1el . y _u i'S81'8sat 1on of ACoIlOJaiC •• l&ti Ol'ltf ( ,wilhrdam, 1954). , 
r ji'ritKillllU.t, "The 1.leMnd f er llGne¥ I Some ThltOftt 101ll and J:mp1l:'1a.l 

.leaul u " , Journal of l?lHi olll Eaol1o!l\l1 Vi'll. 61 t (Aug. , 
1959) , pp. ,27-51. 
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auoh a d1etributiol1 ae an ' gregate. Howenr, hy Virtue 0_ our 

e1mpl1t,1ng U IIUlIIptiolUl this pro blell: talll'l away and eo we do !lot halve 

to oonsider it when O€~reBating t he reduced ~orm at the micro-equation. 

On ~regating m1cro-1'8latiQnehipe of the form - 1 a 1(1',1
1

) 

where lIl
i 

18 the lIIlIOWl.t of lIOnel the 1 th inU vidual wiehee to hold, r 

t he rat. ot inter •• \ (usumed t ne eame tor all ind1Yidud.). an;! Y1 'the 

inCOIll ot the i til 1ndividual. one Meet. the problem of 1dent 1!yi ll& 

which ie (are) the exoIJeneou8 variable( . ) . Clearly in t he above 

the level of hie income ~ the rate ot into1'88t on the . atkat and 

than adjusts hie holcliD«8 of Mne;y eo that t he levd i 8 cOIlll.l.t ent 

with the in ependent variablee income and t il interest rate. But the 

lIM1'8gate vsriable rot . ~ 1\ 1& clearly not the endogentouB variable. 

The total WllGunt of IlIOney 18 de~rm1ne4 by t he govern5lent, either 

direotl, or indirectly bl the government crea ting and regulatin6 re8-

erve. MUd the Yarioue financial institutions determ1~ the quantity 

of lIOnel. On the other hand, the variables Y end I' u-e now candida t sB 
""'d.~. 

to be Clo1l81dered .. e:lWgeneoue. f hu we l ee that the ohain of caua-

It i8 n w pr1lrlarily f'roll IIOdO~ stock to in-

00... and intere.t rat ••• 

(a) It we "re to cOlll!1der Y 8 8 the nclos entou. vari able we 

would obtain a etapl ... reion of the ~lleT multiplier 

y • 8 {r,~ ). 

Thi. :t'o%'llulation auttere trom the fact t hat t ile rate of intere. i i . 

pendut or oxogeneo\UI var1able • • 

(b) If we eone1der r &8 the endogeneous variable we ~ writ. 

r. h(Y,J() . 

which sutters f rolil an 1Ula~1U diffioulty with'l, Thio pJ:'Oblelll has 

beon dealt with b,y eeveral author. notably ... . A. Walters4. 

4 A ' , ... , 'lIaltera , "MoneT ulUpliere ill \he nited Kingdom, 1880-1962", 
Ozterd ~CQ~C Paper. , Vol. 18, (Nov., 1966), pp. 270-8', 
and A. A. Walter a , "The llelllAud $01' oney - The .JTWII1l1e 
Properti •• of the Multipli.r~t Journal of Polit i cal Egon0mY' 
Vol. 75, (June, 1907), pp. 29'-98. 
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There arot lloW*ver, II number of methode ot avoiding t h is 

ilIlpaa ••• 

i) ~e oarl &impl y ignore it oy a •• um1n& that monel supplied 16 equal 

t o lIOnel dOlllElDded, which le pOllllibl. 1 the long run. Xhia il:I tht 

a.pproach that nas been adopted i mplicitly by t llli vut t!lIljority ot 

authors. 

t he identification ' roblelll llIakee it very unlikely ths:i the eet11:1S.ted 

tunction w111 revr.eent & pure demand ~~ctlon. Rather it will be 

II hlbrld, oo~po8ed partly at II demaAd funetion and partly of a supply 

funotion. 

11) !Ie oan aeauaa tbat tile ii_f1 1'uAot!an 1, .xclu,iv811 II rllal 

relaUoMhip an4 the a one¥ eupply to be nom1nal . Tbi, hlUJ been 

explioitly N.UlHd by Fritd;man. 5 He points out tlw.t it i , ",eentiel 

to note the ditferenot between the determinaAte of the nomiDal 8tock 

of IIQney on t he one nud IRlQ tht real . took of money on tlie other. 

The IWII1M1 s tock ot IROnty is determ1ud in the :Unt !Munce D7 the 

IlIOnetary av.thoriti •• &tid OAlUlot be .U.* by 'Che un-bank holdN'8 of 

IIIOlle1. The ~ IItook of IlIOne1 ill dtte1'lllintd in the firet instuoe 

by the huldere ot 11ri11181 If1nu the pr11le level whioh determ1l:l8a the ... &lUG 

of 1101181 111 con.ieiered lUI lIeill& 4eterll1ntd b1 the 8pondiJlc deo1e1olU1 ot 

the acney holder. thtllll.l ..... 

iii) w. can adopt a p~tic pproach by acl:J:lowltdging the exj.,tencG 

of the multiplier d atteapt1n& to distingUish b. tn en the demand 

quati on and the ~ultip11er by the purely etat1stioal mea3Urt of 6004-

ue88 of fit. 
6 

This approach 10 exemplified b1 Latan' . One ob'rioua 

oritioiaa of tni. approach i. that it attempt. to disttngu1th ~'weeo 

tile two concept_ b7 the purely atati .t1oal measure of goodne •• of fit 

which i& not a powerful te.t on account of the f~t that the goodneae 

of :fit TI!e.:f be signif icantly affeoted by the detin1 tion of the variablee. 

5 _,. Fr1edlll!tJl, op. c1 t . 

6 ;-. A. l&~, " (las.'"l lialancoe a:od t he Interest R:;rte - A ?~t1c 
Approaabu, Renew or EoollOm1lle gn4 s tati,tio. , Vol. ,6, 
(sov. , 1954}, pp. 456 - 6' . -
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funhermore, to oht.1..n a reasonabl,y IlGphilltioat e4 formulation 0'1 the 

mult ipli er we would haTe ~ i ncor porate some ~e ~thesi. about 

t he money suppl¥ ~lich 11e. out si de tho aoope ot t he pre.ent 8umy. 

1v) The f ourth approach tUIIi perl'Jlps the most fruiUul 111 to deal 

with ill. intONC·UQIl ot 4$!!1&l'ld and .uppl y lilt' lllDn e, by lleaDS of a 

simult ansoua equation approaoh. 'r'hia approaoh 1a uell!pli f1ed b1 

r e1geU7 
aQd Erunner and Mel tztr. S Ba£1cally t he approach consists 

of' fomulat1.l!/i eililultaneoull demand .mil :5uppl y h,ypotllue8 and est1matill& 

advantage 13 th1e method 11e8 in the t act that i t attacks the 1dant1-

X1.oation ),robl eu at it. veq r oots . On acoount of the fact that 110 

entail s a supply hypo~/iI1s it :laUe out81de the sOope of t.'J.i3 study. 9 

In api te of th .. e obJect1one ... 0 shall ulUlIIe that the l1li101'0-

.funotiQn is of the s!!IIle form ae t he micro-t'unGtion 8Ild 1\1l'ther that 

it st111 reprueenta ~ demand tunctlcn. 

2. Dinereneos Between Groups of Ccnwmors. 

A further p:roblelll whioh ar1ses Qut of aggregation 111 thr;;1; ot 

d1:ft rent ~upe of eOMUIIlera. 
10 Crcas-sectional studies iaU10ate 

t~t the ~~t1vea Rnd t he relevant elasticities d1:ffer between group. 

ot cOMumere aueh as bu81ne.. firma and housebol da. As a consequence 

of this , one IlhOuld really coneider separate ullllUUld functions f or the 

various g'rOups. In ,Jouth ,\fri oa I't\) have the deli'tion.U problem of 

7 R. f, . Teigen, "lleJllOl:lu ru;d Supply li'uMiiolln.or r.;oney in tile United 
S1o&1ieiJ I SOUle Struc tural ~etit:latel!" t Eeonol3letrloa. , Vol . , 2, 
(oct •• 196~)t pp. 476- 509. 

e K. :arUll.'ler aael A. u . l t zer, "Some ll'urther Ill ..... Ugat:l.ollll ot Demand 
and Supply :Funotions for ney" , Journal cf ~ inanll., 
Vol. 1' , (Me3, 1964), pp. 210-83. 

9 In a forthco~1ng paper ! ehall /'lt tem!'>t Ii comperison ot the d8!!llUld 
t=tiolilJl obta1ned bl ord1nar-j l uut ilq U&1'lIIl .. nd bl 11 

aimultaneou8 equat1~n approaoh. 

10 J 7 ." . MoCnll, "D1f:t'erenCJe8 .Between the Personal Demand for !.loney IiIild 
the l'luIJ1nec\J Deraand :for ' ney", Journal 0:1: pol ; tical ECOllOlI!.T . 
Vol. 68 t (Aug., 1960 ), vp. 358-S8. 
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an ind~etriallsed cap1tall~t sector. u1te apart from differencos 

between bue1ne138 and houaebo14 hol<.lll'18l1 . 'Che lIlOUvee for holding tstmey 

will differ bet ween the developed and undevelopod sectors. Cne oou14 

r aaonably expoct that the motives for nuld1ng moAey for tranoaotion8 

purposea would not <.lif1:er radioally between tho ;0 aee t ors sinee 

money is Ul!Ied as a !llfIdiUJII of exchange for baaieal11 the 8wae purpose • • 

The d1fferer~ea st probabl1 will ariee out of lIlOllDY'O functlon as 

a (ltor of value aDd a . eaeure of value. 11 The rural - tu would 

not have an . cceS8 to nor II k.nQwled 41 of the various finanoial 

ineti~tions of the developed eector Bnd thue one would expeot that 

if tho.rdeeired to hol~ wealtb in liquid form, ae opposod to l ivestock 

and other r eal s lIsets. they lIould t1 ther hoard the aoney ( cepec1allJ' 

netes and ccine) or po8111blJ" JepoaH it in a I'oet Off1o~ or a funding 

Soc1ety saVing. account. As a eonseq~ence ot th motives bah1n4 

auch hoarding, one would not expect auch b anc~s to be interest 

elaetic and t hey det1n1tel;y should not be regarded as speculative 

l'n the other hand, tbe inhabitlJ.lltlii of tha i ndustrialised 

", ... ctor !hieh would have the !:lOst 8ignif10 t etl'act on the deuvsnd f or 

IllOney ( 11 tea, Coloureds nnd Urban l'Jantu) have acceas to and ~.no,,-

ledge of the financial inet1~tions ~ conoequently we wo~ld not 

expeot that lllOlI Y in a narTOl'I enae would be I'G,garded as euoh !I. good 

otore ot vaItle as in tnQ tONer olllle . 

As a eaxusequenoc 0% the aboTe , .arioue doubts can be cu t a8 

to t ho Significance ot t he aggregate Qemand fUnotion. 

~runf.ld and GriliCh •• 12 
haTO pointed oat, there .. y in 80me oae •• 

11 ~'he prtlblem <Iri ses here of det erm1n1!1g ",hether 1 t i ll a c;.ual1tat1ve 
~iBtinetion per .e or whether the quaat1tat1ve d1fterence in 
the ue. of money be"tween the t wo <leotors i 9 9 0 grea.t tlla tit 
produc:e .. an apparent qualUative dietinoUoll. Thi e could 01111 
be decided by an appeal to empirica l evidenoe whi eh i s laok1n8 
1%1 the clUe ot South Afrioa, although aurveya have been clone 
on ~he eavilli!;a habits of rural Iiantu , for e:l'ample, • ·'obart 
Houghton and E. Ji. Walton. Kei sk!l!!!!1!hoak Rural Survey Vol. 2. 
(Pietermar1tzbura, 1952), chap. IV. 

12 'i. (lrtUlfeld Imd Z. Gril1ehe. , "Ia ~i!:regation eoeeee.rily Bad?" , 
Revi."" of 00=111108 n4 Statistic. , Yolo "2, (Feb • • 19(0)., 
pp. 1-13. 
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out of the incorreot specification of the micro-funotion. t~e to 

the s1Jnplti"y1ne; uSiJmpUons nw.de in obtailli.tlcl the r eliuced form ot' the 

uJiero-e .. uation this eft.at ma,y be of eOll$equenee. However, .for luck 

of relevant evidence we sr.Qll assume S3 an ap~roL1mation sutficientl , 

a curate for the purpolle of tn!» study, that the &aero-funotion has 

dewand function. 

B. The Specification ot the Variables. 

The variable. whioh enter the various de~ fUnctions being 

cona1:l..red OM oonveniontly be di vi<ied into t.'lree gl'Oupa. 

(1) The dependent variabl., in tl11e olllse lIlOno¥. 

(11) The eoneU'a1ntal in this case, current 1ncoD, Plll'IIIInut Income 

(iii) Th. "lIIIU"ket" variableo: in tbJ .• oaee "the various interest rate • • 

Each of ~e.e three groups will now be discue.ed in some detail. It 

sho\lld be noto at the outset, that unleell otl!.erw1se s pecified , f1gurell 

are quoted :for ~ end of tne o,uondar year and real :fi gures wctre 

obtained froa nominal figures by ueing a a.D.p. deI~tor.l' 

we shall adopt twe empirioal def1n1tiollll of :noney, a "narro1ll~ conoept 

denoted by f>1. and a "broad" concept denoted by )12' 

A. 1\ i8 defined to consiat of; 

1) Notes and coin. oute1de the com:nerc1al bank. and the 

11) Demand depOSito at commeroial banks. 

~'tle probl em. llOW arilJilll Il8 to how to rJeBl with depoe1ta at the Reserve 

Bank, Which ill iIOllle cases count as lllOney. B. van Stll4en l!i hal! givon 

1, l'ro'f'1dGd hI o1'f1cial at t.'te South African ReaerTe Iienk. (195B. 100). 

14 . 
All monetary data waa obtainea from the appropriate ie.uea of the 

South African Reaerve Bank quarterly ~letin. 

15 JJ. van ntaden, "A. Monetary ,..na1yll1s lor s outh Africa", SO\1th AfriC!!l'l 
•. e.eN. EfIak 4uarterlz l'lIIllelin • .!lo. 67 , (ltarch, 196}) , 
llP. Xiv - XXY1i1. 
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eOll\e Convino1ne: reaeolllJ why gUTeI'lillllent deposi til at the Re~erv . &Ilk 

::;hould not be oounted u part of the muey supply. It waa <1&01 eil 

to obviate t he pl'O blem a ll t o which aepQllittl at t he lleserve l:1ank 

s.l}ould be counted money by exclua1ng all suoh _po site f rom •. II 

definition ot coney. 

Unfortunat ely the geogra bj,olll coverage of the IIlOnetary 

lltatiaties "r 28ent ed by the Reaervo Bank chtulged at t he end of 1958. 

Iwwever, by IIIU lUl ot t .. prooedure outl1M'd below a .1'8i r l y comparable 

aer10s oan b obtained • 

.For the per10d 1918 - 1958 , the da.ta 1e availabl e directly. 

For t..'le period J anuary 1959 - D clllllter 1960 the f o1loll'i ue prooedure \'t&a 

adopted. 

a) Coin bold1Ilge were estimated ll¥ subtl'l.loUng hold1llg11 

ot coin !ll coran:!:'cil'.l banka (in South Africa and South 'l est Africa ) 

and tile Hceerve IJank 1'rom t he total amount ot: coin 1i16\.1ecl. Thill! 

l att;Jr 1'~ 1noludo c01n i ll ¢ireulBtion in South ''-'eat Africa and 

the Higll Comiebion Terr1toriee and thus it iii not s trictly comparabl. 

with ~arli~r figure" 

b) Notea in c1reul tion we-r e eatizrat od by subtracUng 

lwldinge ot notes by cc~rcial banks (in South Atrice and South ~eet 

Afnca ) i:ro pot ee 1 .. ued by t be Reserve Bank, including notea 01 other 

banks l or whi ch t~s R.s.rv. E&nk haD aesumsd liab11it1 ' This eerie. 

i no t stl'1etly cOlllparable wHh the prllV10us one on account 01' the 

vol=e oi notes in oirculoLtion 1n ; Quth iVes t U rica. 

0) igurQU f or demtmd depoeits 1'or cOlllll\er o1al l)lJUlka in 

South Africa alene are ava1l able , and ooneequantly this .er1c~ present . 

no pro bl0 . 

As can be aeeu t rom the above the d1ttere:tlll8 in .~. aeries 

lU1.eee tro!ll tht tact t hat not .. and coiDs in South Weat . rica sa well 

all ooil1s in t he High Co i sion Terri t r ies have been included in the 

latter Pfjril)d wl.iereas they do not appear in the tomer. This diffez-

ence was a,sUlll$d to be neg11g1bl e . 
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.B. 112 1t do 1netl as conailStina of t ::te sum of - alia t he followi~ 

oompollonts. 

i) S.VUlgIS depoe1ts at oO:lWlercial banks. 

11) Savinge aepo,ite at PeX'!lWlent llIdldino oeiet1n. 

ii1) Savings d'poeita at the Poet Office , 

In thie c...... the probl elll8 bat ariac lU"e not geographical but 

t emporal. 

s) V1gure. for nv:tng. depoeite a.t co eroial b!ulka are 

aY~lab1e • • 01' 31et Deoember t or t he period under consiGerat1on. 

b) VI> to and inoluditlg 1944, t1gur.. tor Post Of:tioe 

'&Tinge were oal.1 available ae of 31,t Jolarch. From 1945 onwards the.e 

are available tor the 319t ot December. 

e) Up to &l.a inoluding 1944, t~rell ot bu1ldirl,g 1I001e1ly 

nv1Il8' were only available tor the end 01' t."le t1nen01al yeu and there 

_, no 00 n t1nanei 1 y.:r. Fl'om 1945 onward, the8\! f~' are 

available t or 31,t December. l or oonvenienoe i n oalculation, the en4 

of the financial year wae taken to be the )lut 01' ~Oh. although a 

note in the South Afrtcan RnerYe l3anlc (luarter1y lluUetin of Statistic, 

indioated that the end of the financ1al year ma.y be tutu to be le' !f.e,y. 

Thie was dGue i n order to place the,e statietic8 on an equal fcot1~ 

AS a consequence of th1, d1fferGnce in temporal def1nition, the 

tiguree up to 1944 were adJlUlted t rom 31et IJarcll to 31,t December of 

t he prav101l.&I year by meanll! of a linear sppro:tilltatiOl1 wh1ch took the 

torm, 

s~ '" St+l • t [ St+1 - St ] 

wt ere 8
t 

i. the 1143lWted value of eav1ng.e depo$i te as of 318t 

l.iec\IIlIber, and 81;+1 and St are the oorreepolldimg valu a U6 of 31, t . ,c:rc~. 

The next group of variablee t hat has to be consi dered 18 the 

CQu traint. Tb11J tab. the fom of either e. s tock: u in tho clIee of 

16 All 1neome anci weal ill data were 
MrtC&ll Reeerve lle.Qk. 

obtainlld ilirec 1,y f rom t he ~()uth 
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vreal'th, or a t l ow 1115 in the case of current and Permanent IlIOome. 

In lther caee the problem of the existenct of the gOTernment sector 

ari s.s . w, hav. seen that it w, chose to ignore government aepoelta 

in the definitlon of money, the corresponding problem arlses 4a to 

how to treat tho goverml.nt ill eetUlat in& the cOlllltra1nt. There are 

158eentially f our l'Ia,YiI ot d.aling 11'1 th the presence of the government: 

(i) include it ~~tb in the definition of money and in the con~tra1nt, 

(1:1.) exclude it :;;rcm the d.f1n1t:1.ol1 of money but :l.nclude it in the 

cOZl8tra1nt , (111) exclude it tron the def1n:l.t1011 of money <Illd t he con­

atraint, Md (iT) lnclude 1t :I.n tho definltion of lIIQney but exclude it 

fro. the cOlllltra1nt. In the l1!bt of our discuseiol1 of t he role of 

the 80Temment in the d.t:1ni 11011 ot IIOney we ase that 01U' choioe 1e 

restrioted to alternative. (i1) an4 (i11). s eld.n17 haa maintained 

that the pd lll8 require.ent wet be t hat ot con8:l.at.ncy ,.,1118 1ll ddlt10ll 

18 Gordon baa pre.ent$d re • .one tor excluding the gOvernment eeetor fro. 

the incOlllfl conatra1l1t. Thua U would appear thet the appropriate 

00010e would be (U1). However, in practice th,; choice ia d1ci$.ted 

by the ayailability or Itat18tiol and we are thus t ereed to adopt 

It eho..J.d be nobd i4 pau1Jlg that ecoD.Omiete are by 

no s.ana unanimoualy in f ayour ot auy particular one 0 the concepta. 

" e aball now cona1der eaoh of the throe con.etrllinte in turn. 

A. Current Income. The macro- accounting concepts available are: 

1) D1epoeable Income. 

11) N.t Dome.tic Product. 

111) Rot National Product. 

iT) Groaa nomeetto Produot. 
, 

Gro... 11 .. tione.l l'l-oduot. V) 

• 11 the above have been used by various authors and there 1. 

no IInen1mUy of opinion 118 til wh1ch would prove to be the correct 

17 H.~. Seld~, "lfouet&r,T VelOCity in the United Stat,." in M. riodma.n 
( ad.) " tudies i n the QUanti t,Y Theon of Money (Ch1cago , 1956). 

18 P. •• • Gordon, "The 1'r eatment of Government pending in IncOJlle 'Iolo01i; 
:E:st1Jlatea" t Abr1can Eoonomic Revie" Vol . 40. (l4IU'Oh. 1950) , 
Plio 152-59 . 
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choioe .• "Ur~1er , no autnor ·has attempte & theoret10al juet i 10at10B 

ot the oencept he has obo.en. In v1ew of the above, the oho10e 

remains a fairly open one and thua w111 have to be made in the light 

01' avail abl e data. We aball adopt Grose Domestic ?roduct measured 

a t IIllU'ket price., to be tlle cro- .. ealSure of ourrent income. 

fJ. Perman_D.t Income. It wae relt that, in v1ew of the fact that no 

peI'lllllllllnt I ncome figunt8 haTe betn conetructod t or South Afrioa , it 

would prove informative to epend some tim$ Q1. CUS81Qg the •• figure • • 

ID. hi. book on the con&wmpt1en tuD.ct1on19 Friedman develope the ide. 

that co_pi1on 1n • part1cular lear t depends not 011 inOO!lll recd"ed 

i n that ye~ (1. e. curre.at !nco.e) but on .allllll .ort of Permanent 

I ncome , a measure of .eal th, which ~ btl reaarded broe.cUy epeaki~ 

.. an awrage of tile amrual 1noolll8 whioh the indiVidual xpeet. to 

wceive over Ai. lUe-i1lile. 11 ill obvioue that riedllllU1 hall applied 

thi.I reaaoniug to money balancea in his trea'tnient of tho demand tor 

20 
money. l!;r analogy "e .. e that not all of an 1DIl1'1'1dual'. lIOnel 

imilarly, even a year ~ be too .hort a period f or ~h. individual 

to con31c1er in plaIW1ng Ai. moA.Y holdingl,. Henoe in planning for 

year t, the individual takes l,U,ta acoount the whole of hi. eXjJeoted 

elU'llill8s and adJu.t. hie JIIOney holdings in wcb Ii wlq ae to II&Ximise 

hi . utU1t;y. IlOt only in a particular year but aloo over a longer 

time- .pan. Money belding. in any given year are thererore a funot1ou 

of the individual' s lit.-time re.ourae. and not of hi. ourrent incY .. 

and the l atter W l uelloe. money boldU:tea only in .0 far as it affect. 

tht 1ndi'Vid'~al' e expectaUon •• 

It 1s Ob'l'1ou8 that PUlilanent Incollle as em-iBliged by Friedman 

i ll an ex-ante ooncept wfl.reaa anT empirical measure muat of nect •• ity 

be ex-poet. A. a oona.quence at this we shall follow Fr1edmao's lea4 

i n dtvelc:>p1ng an ex-po.t conoept caloled .'xpected Illcollt to d1aUngu1.h 

19 M. Friedmsn, A r hecry of the Consum tieD l~~ction (Princeton, 1957). 

• f riedltlan. '''lhe J)elll8lld or .!,;oney I ~eme Theoretical and . pirioal 
ieaulta" , op. oit. 
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21 1 t f rom the ex-ante concept of Permanent Income • l:.'xpect.ed Inoollle 

is consider ed to be a weighted verage of past incomes '11 til the 

fle1.hte dGoli!J.1ng through time. At onoe two pro b1_ ar1 e. 

(1) !!ha t is t he approprlatll . eaeure of income? ;mel. (11) what ill the 

ap roprl a t e we1~ht1ng pattern? 

Pr1edman
22 

construoted hie ?ermanllnt l noome figures from a 

seri es ot ~et • · tional Produot figures at eonat~t prices. To keep 

in line with our earlier dlscuesion we ehall ~80 a eeries ot Gros. 

Domestic Produot at ooll!Jtant llrico8 to calcula ted xpected Incolile . 

Till! choice ot 1;he weighting pattern , l'lOwevu, r aisea s Olie tar 

X:J:peoted Income 1s .:Iefined lUI: 

Y (T) =[rW(Q-T)y(Q ) dQ 
-II) 

when I (Q) 1s ourrent inooee anel. the Weights are 80 ohosen that 

f*~-T )dQ ., 1 . 
-/I) 

The aoove we1g., t1ng patt.rn as it stands 1.. unaoceptab1e f or two 

reasons. 

i) Income figures are only ava1l6ble ar~a1ly, and hence the ",ei ght s 

wet be expI'ea •• <i in the 1'0l".D of IS diBcrete B1.1llI rather than i n the 

form of ULl intesrsl. 

11) Gn acoo\.lnt oJ: the fini'Se l ife-timl of' an 11Id1vldual, ~ellS we 

aatlUllie ae i r1edu:an doe" t tl.at all individual. are hOllklgeneoU6 , a.rid all 

acoo\..nt of the l1mi tat:l.on. of available data , t he time span of tIM 

we1gh1ins pattern IllUst be fi41tll and praferably of a. snort dUl'lltion. 

a weighting pattern of the form 
v ~ y 

0<.), -(T- 1) + 0( i>, (T-:: ) + 

2l However, in order to keep in line wi th the aOllvention adopted by 
the majority of eoonomists we ahall drop thie 1et1notion 
in l a t r chaptere, it bei ng aba' ed that t..'1e alet1Ilctiol1 
between the coneepts can be 1.nhrred f ro. the oontext. 

22 M. Friedman, ibid., p. 339. footnote 13. 

... 

2, Tong Hun Lee ; "Income. lreal th and the Demand :for ~.f)ney I Sollie l!:v1aence 
from t he Croas- section .Oatan , JourruU of ·the ' llil8r10p.n 
tatiatioal Assooiation, 101. 59, ( ept., 1964), pp. 746-61. 
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where IX and ) are unkno';'" par~ter!l 13uoh that<l(>o and 0 <;I.: i . 
-IX 

If we were to take ?I ~ e we would obtain 
_.lx 

. d, e. t('l'-2) + •• • 

!f this wall tlWlSformed back to tntsgrlll :Form we would obtain 

W(G-T) "' ~ • ~ (~T) 

where to k.eep in line wi tb. subsequent notati.on, D( hall biten :replace:d 

by ~ • 

~ ( . ~ (Q-:r )Mi.l. 
-(J> 

end tnat the larger the value of ~ ,the ehorter the ef'fectiTe 

weighting period becomes. One lnethod of measuring the effe:etive 

time span. ie to compute the weighted average ti~e .pan between the 

obe8rva.t1ons t hat are w91ghted and the pr esent. 

fr ~ ("'-:-'.l') \ 
'l' - l ,, ~ e {T-Q)d". "/ ~ 

-(1J 

This i8 the average t1me lag between the estimated pero~ent income 

and tne obee~tion. from wr~eh it ie eetimated. 'l'wiee tntc tilne 

lag 11119.y be called the ~effeet1Ye weighting period" . 

Oue obvioU8 defect of t.hie approach ie that :I. t meJ;.e. no allow-

ance f or aecular growth. Being an avcrae:1) of earlier obliervatiolls, 

the estimated YI' ie nece.flarily betW1len the 10WQst and ihe h1&heet 

of theee Gbs8rvation~, eo that t his method of estimation applied to 

a series with 8o~Jlar trOwth will yield est 1lD-~ted values with a down-

oro allow for thie f we Q~n Sl,tppoee y~ to be ea:tilllated in 

two parts. 

i) A trend val le yjilich 1. taken to ,;row at a "onatant r ate .!1!.. 

that or t;he t<,rl)wtb. T!a.ttl of' the G. D. P. f igur'iHl, mUllely 0( ~. 

11) A weighted average of IItl. justad devi. ti01l.9 of put values from 

the trend, the adjuetment being made to 9110w for the trend itself 

and thus tv put all deviatione on tue 8Me level. 

1tl1 the abeve modifioat1on, the definition of expected 

inCOllle beoa!l\e. 
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The next problem that arieoD is how to break 40U1 the above 

int~ rul into finite sum that 1s s uitable f or empirioal calculation. 

Data f or curre:o.t income i8 only avail.able i n discrete arulu.al. 1'0=. 

On aoooUllt or this itO shall divi de up the time period -<lO to T 1nto 

intervals ot one lear !Uld make the .lI8umption that for t-l " Q~ t, 1(Q) 

can be approXimatad -to by 1
10

' 

htn we come to the we1clhti.rlg pa-ttern we find that there are 

two poasi~le avenues to explore. 

i) We oan make an aQUJlption about the weights simil ar to that t or 

inoolllll and ao»ume that for t-l< Q ~ t t W{Q-T) can be approx1.alat d to 

by W(t-T). Under thi e a8sumption we obtainl 

Thi B is t he simplost aeeumption we oan make. 

ii) w. can t ollow the method 8ugge8ted by cagan. 24 Split t~e tim. 

-00 to ! up i nto yearl 1 period. and ooneider the integral as btinS 

i . e . 

JlOW S 
t ( ~-Il\ )(,,-T) It ( ~-e( )(Q-T) 
e ;r(Q.) dQ • Yt e dQ 

t-l ~l 

«(l-« )(~T) 'I~ .. ( ~-o( n 
• 1t e _ Ll - • J 

~-tl( 

It we now sum the above oyor t he &nttre ptriod we shall obtain: 

i . e . 

24 P. 

[ -( fl-ot )l 
1 - e J 

B ( ~-o( )(t-T) 

Caaan, "The IJOllltar;r DYluliun of fiTper1nflation" , in 
M. Friedmaa (ed . ) Studi •• in the .~t1t3- Theory of 
~'Onelt OP t 01 t. 
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It will prove in! or.native to compare these last two eetimate5 ot 

expected illCOlfie . They are equal i t and only it 

...f... [i -
~-o( 

1. [1-
~-d. 

e -( ~-00J 
e -( \\-«) ] ". i 

-(~~) 
e = i - (~-«) 

x vll cOlllpariIWn w1 t " t he I.laclaurin expansion or e .:d:!,. 

x :1 
• :c 1 + x + x + .... It -~! 

... e eee that '~he d1fferenoe betwun them !lmo!.U1te to negl eo1;! second 

and highllr ordeI' powurs i n the eX],'laneion. Thus the <iiI. erenee bet'lfeen 

them will be negligible it ~ -0( 1e &!llall. HOlWver, with Ii. short 

",ei£ihting period ~ will n&t be 111119.11 allll thull the tWCil eetimo. tea 1'1111 

dlverge. 

The ttnal deoision which hae to be made conoerns the length 

It O~ • • G reasonable to a~eume t~.at event. 

of !Wre than, aay , tOtU' yeare ago will not have anI signifio .... nt eftQot 

on present mon~y holdir~o. This 8umptlon =ay not be valid if tho 

monetary system has undergono a viol~mt ullheaval dw:-ins t he life ot 

an indiVidual s ince there ie SOlM evidence til at German meJ:lOriee of 

the great infla tion of the early 1920's and A~erican memories of the 

price oollapse of 1929-:n sUll exert an 1nfluenae on patt!l%'nIJ of 

molletary bel~v1our. However, Friedman has astima'l;ed t t "the 

lwrizon i s on t he aver l\@:c aolllethlng 11ke three YourG. ,,25 1I'0r t his 

rcaaon, as well !!IS :for t'u.ao1l8 of availa.bility of dat a, a time 

horizon of tour l ears wafiJ chosen in the con8truction of Expected 

Inoome figures . 

It will prove lII08t informative to make a vioual inepection ot 

the three alternative weighting patterns over a :four year i'IEIightill8 

period. 

25 u . ... i'riedman.. Hlrindi'o&lls , the ' Horizon'» ;'Wd L.elate<l COLleepts in " 
tne Permanent-Income Hypotilesis" i n e . F' . Chr1ut et U t 
L!ea8ursment in lSeonomios (etent'ord , 1963), p.'r. 
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The three patterns are: 

L 0 ~i. I 
1) ~ ~=-3 e. ( ~ '" 0 •• 23 , t &0 • • n) 

o (~....u c. 
t ' '" 5.1,) 11) ~ ~( =-3 e. ( ~ .. 0. 390 , 

i11) ~ ~ _ e. -( !l "",~ . 0 ~..c.)t 
(1)-<>1. ~ t ~-~ e.. ( ~ .. 0.75. I t J' .. 2.65) 

In the above 0{ • 0 . 0 •• 26 
and ~ 1I'!UI found by trial and error eo 

that the IIUIlI ot the we1ghta W .. 8 unity. The value 01' ~ in each 

case i. given in partntheais along with the ef fective weighting 
I 

period t • 

A graphioal depiction of the actual weight . 1. given in 

diagram 1. \ e here eee visually tbe different characteristics 01' 

the w'i£ht1ng patt erns aa hinted to by their theoretical effective 

we1ght1tie; p.riod.. Pattern (11) baa the longeet weight ing periol! 

and as would be expected, it gives a relat1ve~ low emphasis to the 

earl¥ years and eonsequentl:r it has a rather abrupt cut off at the 

end of the four year peried . Pattern (1) ,g1ves more ilIlport!1lloe to 

earlier years Qna ba. a l ess abrupt out off t tUUl the previOUS pattern. 

How.vetr, H h unsuitable in that it i8ncre. secular growth. 

Pattern (i11) with the short est weight1118 period baa the most accept-

able oharacteristics , g1v1Ag the higheat importance to early years 

and havinti t he lea t abrup~ cut oft. lor t heee reason. pattern (iii) 

was adopt ed When caloulat1l3& u p .cted income f igures . The actual 

f ormula used to calculate YE(t) io: 

+ O. 641'5 Yt-, 

The 8U11l ot the we18h~. 41ffered fro. unitT b:r 7/.1.C>OO ot 1'; wblch 1I'!UI 

26 0( was •• timate4 b7 • log-ltnear regression on real G. D. P. figure • • 
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Diagr am 1 
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C. Wealth. In ohapter IJ. t we regarded wealth as the capitalised 

value of om income stream and arr1,," at the following reauUI 

Yh + Tn 

r;; ~. 

Th1t definition, useful .t 1t h&e been t or theoret1cal analle1., 

18 not ve17 tat1st_torr for emp1rical purpo ... on aocount of the 

di£f1GUIUee encountered U obtain!1IB iii meuure of rh and rn and hence 

will have to be replaoed by • more pragMat1c conoept. Perhaps the 

most u.eful and generally aooepted olaeeit1cation 18 that used by 

Gol4aith27 1n h1, v&l"1cna etwUes. ".B 811 inmIe4ia.t8 coneequenee of 

27 R. If. Goldem1th, A.~~H~~ei;t~~ Vol. 3 
(Prineeto4, 
Gold~th and C. Saunders (ad.) The .eaaurement of National 
i1eal thi Income and '. eel til Seri,' Vol. a (lAndoll, 1959 ). 
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tfle above definition, three 1lIlportant questionil arise. 

i) Should hum&n 1teal, tl1 be trGe:ted &lona With non-hurAan weal. ill 

aa Il c"llIItt1\i~t in the detem1nat1on of asset equil1brium? 

11) Should non-hulan wealth be ooneolidated or oo~b1ned? 

i11)- How do we treat the aeeets and liab1l1t1e. of the govemmeat? 

Bach of the aboYe will now be subj ected to a brief ar.alY51e, 

but it ~t be noted that the que,tiona are essentially of aca4~e 

1ntereet a. ultimately the choice will be dicta ted ~ the more mundane 

requirement of the availabili ty of data. 

The first point t~ be remombered when drawing ~ an empirical 

easure of wealth 1e that the releyant ooneept of wealth is the fillM­

cial one ana not t he concept of productiYe capital. Tllue financial 

wealth comprises the value ot all .esets belonging to an individual. 

Theae aesets are Taluahle becauee they can be exohanged for raoney, 

omd . enee the concept d.penda to a large extent 011 th nature ot the 

institutions governing the tran.ter prooe$s . In drawing up our 

empirical meaeure of we!l1th w. shall .tart froll the individual and 

detormine the value of hill so.ets that aot as a constraint beOU'ing 14 

lUnd the fact t hat theee aSlets l<Iu8t be marketable and haTe value in 

exchlnge. 

Ananawer to ~~e firlt qUlltion ean now be obtained 1n the 

light of the soon i scus8ion. :")n account of the non-eepa.rabili V 

of hUlllAn capital troll. 1t8 owner '118 lIte that !tuman capital doea not 

pla;y an ilnl'Ortant role in an individual'. portfoliO of ti!lllncial 

",ealth. A pragmatic Pfi/1nt ~a1n.t the luclue10n of humn wealih i . 

tl1e d1fficulty exper1enced in obtaining a suitable mealUTe Of h~ 

"ealth. It i8 for theae reasons .. well &8 tho .. expressed in 

chapter II that we do not include human wealth in the aocountin« con­

oept of wealth. 

ho 8.Xl8m1r to the 8econd question ie inedricably linked Wi 1h 

the !l~regation problem. (In the micro-lenl an individual CaL holcl 

non- human wealth either in the form of tangible SBsete or intangible 

&ee.te. Of tbeee, intangible a8eete are the moat liquid. HoweTer, 

on e.ggregatlon, we eee th8.1; r or the nation ae 11 whole, a .lgn1t1cant 
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, roportion of ~omcBt1c intangible assets are balanced by correspondiqa 

liabili t iee. t. strong case can be put forward tor combi.rline the 

wealth statement on segregation 1nstead of conaol1datina it. If ·tiU. 

'Rae t.lte case, the appropriate weal tt. concept would ent&11 & lIl.1i)at8llt1al 

WIlO1.Ult of joubl e 001.Ult1.ng upon a({gr egation to tom the combined state-

mant . 

In the case where we are c{'naidering a combined weal. th state-

ment , the proble~ ariae. ot he·, to deal with the atset. and liabilit1e. 

of the government. The liabilitie. of the s overDment to the public 

are coneidered by the public U III tIleMII of holding wealth !lad hence 

they should be oonsidered in the d_HIIi tion of weal til. Clil the 0 tiler 

hand., it i8 ex-trem.ely unlikely that the publ:lc'. cash hold1ngs '11111 

be affect~ to M:J' e1gni!1cant def)l'8e by the value ot government 

8118ete. However, the disti nction between zoverrunent and private 

ownership ill ~ no eane clear ae is exemplified by the existence of 

public utilit.y coapani •• like ~oom. Th. problea of the in luene. of 

government wealth i . to 8 large 4'er •• unexplored both theoretically 

8I'ld .lIIp1r1<Uilly, although IIIOlIt ecoDOmillt,,26 fe.l that goYer%llllent u •• t. 

ehould be excluded and Government liabilities included in the combined 

>'Iul th stateJllent. 

In practioe, of course, the tinal choic. muat be d10tated by 

the availability of data. In South At riea, oonsolidated "ealth 

figure. oOlllprise the value of privatI and goveI'Xllll.ntal holding. ofl 

i) Bu.Udin.ge &.'111 ConetructiOJlll 

11) Maohinery. l'lall t and Equipm.nt 

iii) Inventori ••• 

Thil figure ~ be tak.n to repre •• ni the value of rep~,ducible 

taag1ble Isets in a oon.olid~ted wealth statem.nt. 

The shortcom1.'lSS of the above essure oan best b. pinpointed 

by oonsiderina the relationeh1p between the acoounting ooncept. of 

28 1 For an aphOristio dis~wua8ion of tb. prob em aee A. H. ~.ltz.r, 
n'l'he.Deman for MonaT I Th4I;vtJance f rom the Time Seriee", 
Journal ot lit1cal EcODOsr, Vol. 71, (June , 1963), pp. 
219 - 46. 
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income And wealth in the light of the theoretical rela\1cn Y • r W
T

, 

No im, ortMt ditferences ariee in the relaUollllhip between the 

t ecretical concept of i ncome and t he accounting concept, Howtitver. 

th1.11 18 by no melillS the case for ",.alth. To ahow th1s we need to 

disaggregate total wealth into hulr.an weBlth Wh and non-h\IJII&tl weBlth. 

and the l a tter iuto i ntangible aseeta Wi' non-reproducible tangible 

aaset s i\, a d reproducible t!Ulgible &. .. et8 V.\ • 
n r 

where the V1ll'ioUI rat .. of ret\lrn baTe the ObTioU8 M &IlUla". All waa 

shown l.ll chapter II, the varioUII ratea ot rat1.l.rn on , .. al th It.l'e not 

neces"ar1l1 the same. When W8 aubatitute 01.l.r .apirical mea8uree ot 

wealth and itlCom.e into the abOTe, we .ee that due to lack of data on 

wealth, the equation beccme,,: 

G.D. P. = ••• + ••• + ••• + r t W
t

• 
r r 

'l'hie oov1.oualy d088 not hG14 and tuue we cannot use wealth and inoo.e 

interchangeably in o~r empirical demand functions. As a con"equenee 

01' ·!;hie we would exPeot to obtain differ.n·t rileul to from wealth oon-

"trained and from income coftstrained fUnctiona. 

A po:l.nt o£ further 1llterest woule! be to ealoulate the rllltio of 

G.D.F. to lHUU%'9d wealth &!ld to obeern the bebartour of thi8 :ratio. 

The beh9.viour of thie ratio ShOll1l 

no significant relation.hip to tnlllt of any of the intereet rates in 

.tiona. This divtlr,g"14oe 111 IlIOst probably due to t he inadeqUACy ot 

5. Intereat netea . 29 

These can conveniently be divUled into ahon tom r atu an4 

long tern rates. 

A. Short tera rates. We oh.all use three al terna 10i va lIItIliUJUrea of 

29 tlnleaa otherwie~ !Stahd, all !laie. 'Rae Gbt&1.aelil fro1l\ the South Afr1ca1l 
Reserve 1'.ank Quat·tel'll :!!uUet1n.. 
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i) The 6 r.'lonth 'l'rOSlGU1"¥ :Bill rate. F18urea are availabl." for 

this up to December 1958 whell they were discontinued, with theZ"olliJ .... 

inS exception-South Af1"'lca went t)tt the gold standard on 28th 

;oee~ber 1932 ~ this cauQad a sadden morease in liquid::!. ty. As a 

consequcmae of thie exoose of liquidity, the Treaeu:q- tol.U.'.tll that 1t 

had 00 need ·to borrow money nnltt oonsequentl;y stopped 18~ both 

6 month Qr~ 12 months bills on 13th Fob1"!;u.u'Y 19};,. Both 'types of 

~ billa WCl"e first re-issued on 2.nd. June 19~6 exoept that now th~ :rnte 

quo·ted was, t.."l<: d1t.u!ount rete and not the rate 01' interest as P't'iiViOUS1,..'O 

i1} The 12 month TreaBUl'y Bm mte. Il~gw:'e.G are Q;V'~abl~ up to 

the ond of 1954 when they were ili.seont1nuad. :I!b.e same O$1'/EJa.t app11ea 

for the period 1933-36. 

As a consequonce of thl$ OXCOSilJ of 11quidi ty in ·the thirtie. 

it wao tel it ~tt A'i l~t ;tQr a. few lears after thtJ m'i-i~aue 01' 

TrsasUl'y' BUlli), tho rote Q,UQted would not accuratoly reflect the -true 

coat Qt short term ool!'rDw1ng. ~o cQuntor this obJsot1on a tb.i:l':'d 

mGacure of the ahort tem rate of interest wUl be used .. 

111) The rata of 1utenet on 12 month Q.epoe1 ts at eo-mmG3l'e1a1 ~$ .• 

Th~~e figures sn ava:Uable 1n the fom o:t a cOMietent $El:r;o1es t{1t> the 

whole p~ricd under oonsideration. The behaviour of these various 

sho" tel"m inttlrGst re:tee over time :i.e shown 1n d1agnm t5}. 

B. lcng tam rates", 

We shall oonaidor 4 al i;una:t1ve me913urellJ of tho lcmg t'aTm 

:mnI'ket mto ot interea:t, none of whish 1n IDlil.uely sat1sf't\Cto17" 

i) Tbe G~~nt B:mil Yield. '.n:!.1s wOI.u.d prow a e:m1nentJ..y satis-

factol"'J mell$!;We of tbG lona; term rate- of in;ter~"t :1f it were not tor 

the :tact that 00 :t1&u.ntiJ prior to December 19" a:rG available .. 

11) '2hfJ minimum overd:r«ft rat. ll1lct commercial bl!WJal.. f"igut'e$ foX' 

this aa'e obtatnable in a eonsistent !&~ Zor the periOd under cono1d~ 

atiQn. HowevEr'r., there are two objections to. w;l:;wg this as an index 

IVlL.III(.,., _ ] 'j;! I f 'W i1 I i @\lit ,I i . . ~. ~ 'I , , . I J it 
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of t be lor.g term 'li:et r a t e of 11:1'(;lIres t . f'in; tly, t he dura tioo 

of t nll overdrut is lW t ",pecifi ed and Beoondly 1 t wou.ld Le rather 

sll~i8h i ll C JiLU&inli: in r eepons8 to :::arket f"re·ea. 

111) The rate of re t urn on t he debt held by the .Public Debt COlD!Jli8sioners.3l 

This rlee.eure has three major fai linge. Fir8tly, part of t he aeeets 

held by the cOll'..cl.s8ionera do not earn interest and part are held in 

the form of short term paper. Thus the figure quoted will have 80me 

elemenb of a short term rate embodied in it. Half vel', the ratio of 

the Bhort 'te= debt lluld by the colllll1 saionGrs ia usually in t.he rtlg1011 

Secondly, for pol i cy ressons , the 

com1ss ioIltil'S "'ill tend to hold tlle Wlort \lnd of loug term iiOVernmtll1t 

stock, and U1US the figure would ropresent a medium rather t han a 

long tem r ate of intenst. ?inally, the rate quoted will not re-

pr es nt the r >te of interest reigning in t hat jlsrUcular year , but 

rather a we1gnted average of past r8;l;lIs . rhia ariges on ac~ount of 

t he fact t hat the current market rate will On!l'" affoct the l;uoted rate 

to the extent Ulat tunds are avail able to purchase exieting securit i es 

a t t..':Je market rat e quoted that year. A further problem t hat ur1ee" 18 

t t.at tne figune are q'uoted for t he end ot t'lEr finanCial year, .!i!. 

31s t Uu'ch and not for ii.e end of t he eale. ar year. However , it _ s 

felt t hat t he tlrror invc.lved in tat.ing t his f igure to cor respond to 

31st December of the praTioue year was small &ruJugh to be ignor ed. 

1v) The average rate of return on the lublic Debt. 32 This figure 

Buffers U'om .ollie of the obj"ctio~ to the previous figure in t hat it 

c0ntains signii'1cant 4Il!IOunts of non-in1.ereot nearing and short ternl 

debt. '.rbe maJor ob.jeotiona to t hi s figure ?-rise8 from the method of 

oaleulktion adopted in compiling it. '1'0 derive it, the f ace value 

of 'the total debt hae been divided into the value of t ;.e fixed annual 

:51 19ur$8 f.or t his were obt.une f rom the appropriate "eport of the 
Public ryebt Commi ssioners as publis hed by the government 
prinWr. 

32 1"1gur88 l or t n1. wer e obtaiaed from thi! aPl)ropr18te Rllport of the 
Controller and uditor-gener a l as publ1Bhed by the 
gov rnmont printer. 
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contI'!letual in-terast ~entlil. and t hus the figure obtained is to Q 

l or ge extent indepe1ldent of the mar ket rate of interelS t. I t will ve 

ad.'eoted by it to t ne axtent that the nominal rate of interest on new 

i aeues is il~luenced by it. In addition there are two other de . init-

ional proble:mB. ~he 1'irst 01' these, the f50t th6l.t t he f igures are 

quoted for t he end of the financia l year, was de>.Ut with in t he i!I!.Il!IliI 

wa,y "'$ previously. The alilco,nd h that up to and irlcluding 1950 e. 

f'igure was q\loted f or tile average ra til of ret urll Oil the debt held 

i nternally, whereas fl'~)m 1951 onward. the fi&ure was quoted lor all 

the debt. ~e vf 31st Maroh 1951, 95.66~ o~ t he to ,sl debt was held 

interl1Ally and co tho error i nvolved is li"ely to be small. The 

behaviour of these long term interest rates over time is shown in 

d iagnu:!! (4). 

6. A Methodological ; robl.~ 

(JoUe l ast point that lIiUst be r ui ee<il be! ore we proceed to teet 

empirioally the various f unctions developed :In ohapter 1I i8 a method­

ological on • • 

The rtl t~od adopted. in tho t.'leoreticd fOl'!!!Ulation i s that of 

partial equilibrium statio analysis. In thi$ _thod we start from 

a set of basic ',1IJ8luaptions, not del!oript1one. and then proceed by the 

l aws of Arie totle!Ul logio to a conclueioll which is than empirico.lly 

testeli . All Qthflr f r.ctore that could (lollceivably s.ft'eot the final 

:form of the function have been de.fined away by means of a oeteris 

paribus aasumption. Thus the demand schedule, by FlItlkir.<g no ILlowance 

for the sequ.ence of' events, requirell t ha t t he a1 ter ,laiive points that 

comprise the schedul e be in existence all at t ue eame ti~e. Tr~s 

r eliuiremont oontr adicts orle of the laws of Ar j,8totlean logiC, .!1!. the 

l a1'l that a thillg canaot both be A and not-A at the same t i me. It 

would now seem that on UCMI.lI1t of the above oontradictjon we co ;;;111 never 

obtain an empirical representation of II 'theoretical d~mand schedule. 

As .. conseq,,~mG!e of t hi s , lie shall ·oe forced to adopt II more 

pr~t1e approac ll t han that proposed in Chapter II . The ata from 

whioh t he f unctions !lro estimated aI-e ' in m e f orm of a tirne liIer1es and 



- n-

the points 80 obtai ned are aas;jl;Jed to btl the equilibrium pOi nte of 

eupply and demand. The various demand tunc tiona will be n tted 

1. 0 the! time-,series dnta by t he !::ethod of l east squares end tha t 

f unction wr.1oh yi eld s t he baat tit s. r.;easured by t ne oorrilla tion 

co-effic1~ntf quall f 1e4 by the Durbin- Wa t son statistic bei ng U0n ­

criti.,al, 'Rill bs takl!n QB repreeen ting the detu!U1d function. 

"I. Summary. 

The problems inherent in asgregating f rom the micro-level to 

the macro- level were f irlllt discu8sed along wi to. the s esUIllp'Uons nee-

The the empirical :~eaeures of the varia blu 

entering the '.lemand i'uncUon were diaclllilliled slld t he differences 

between tile empirical meaeUl'OS and t he t beoretical concepte were 

explored . Finally a methodological problem " r1eillg f retn the a. t tell1 ~t 

to eet:Lnlate a. delllll.l1Jl f unctioll from time-series data wall noted . In 

view of t t>,e a bove di!!icu1t!eo iftl1ch are inhertlnt hI an.Y I1!colloll1e trioal 

a tud.y of t~lll1 nature, H was decided to adopt "hat ia es sen tbllY' a 

P1'8f£IIIIltic approach .l.n t he e1Ilpirical es tima tion of t he varl ot;1l demand 

fUl'lctiolUl. 
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1. The Relat10n :sea-en lneome V.1oo1V and ihe lle.t. of Ill\er .. t. 

We .ball u.e .. the ei&M1JI& po:ln" ot our ~ir1cal e\uq o:t 

Ke;rMa1u Uqll1ll1V :tWlOUOU, the orutle ""10ll ot taw C_bridge 

QwIa",UT Theory, .IU,' 

.Ii • kYo 

ru. 1b.olry aAUIIM \ba" oub belanoa. are a :t1xe4 proport1on of 

in-. a¥ thai this proporUon 18 il34ependen1J o:t tn. atere.t rat •• 

It ... take • to be ~ .. aetineel an4 Y to be G.D.F. at 1Il&r'lttt1 pl'i.e. 

n cu then teat the aboft .~uaUon b7 calculaUIIC ihe ratio V lII which 

1. the reo1prooal. of ihe c..1Ir1«&4I It &114 "baerrlng it. conetall0T. 

'.Ph1e hu be8ll 40118 1a cl1l8na 1. A 0\lI'801'1 iJulpecUon ot 'th1. 41qna 

rneah tha MftooeOnetaAcy of l./k, a:i:I4 1IhuaI ... ahaU not «1"a 'th1a 

equation M7 turther eane1derat1on. U auld b. no\ed that 11k 18 

etual to TT' 1I1e 1nOOIl. Teloc1V ot lIIOne7_ 

»dore enel34u,g 'the anal.¥a1., th.re are wo 4et:ln1 UOAal 

probl ... wlUch haTe to be taca4. !he t1ret at the. 18 the appropriate 

meuure Q! ve1oo1V, wbe1l1ft' 1t 1. t:r~Uone TelOOit,. or 1nctoae 

ft1oo1V that ill! t.l1e re1ennt oonoept, M4 \he aeoolld 1. bow to tU:e 

aecount ot tha goyornaent • .otor. 

!he veloe1ty concept lIbich 18 goillC to be cone14en4 18 t.l1at 

ot incol'.lle ftloc1V V." elI4 I30t tbat ot uanucUona nloo1v ft. 

!hare are t1!IO nMcne tor t1l1 •• 

1) 'rbara i. a lack of da_ on the -.ollJlla ot innllaeUone tor 'the 

eo0ilOll¥ .. .. whola. 

11) R"ten it 'th1a d._ flU .. va11a~le, it IfIIIT .Ull be da.1rabl. to 

conoenUate on ", 1a a .tudT directed toQJ/de \he inCOM lIapl1cd10ne 

of 11qu1d1t1 pratft'ence beoauee V, ezp11e1~11 ral.~e. the qu&n~1t.J of 

IDI)Ml to tha level ot 1u0Clle. 
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"Suppo.e that the co.t 01' ho141s1g -Mll1J COII.Unt 1Iu'l; c~ in 

otiler TU'1able. oau .. 't atI.Il '1 to 41vvp. 1'i111 'lib1a 41nrgeoe 

01' .. 1001Ue. '-Xe the tON of (1) a deol1u 111 V,, with DO ohalt,ge in 

it' (2) a rllJe in Vt • W1til 110 ohallge :lII '1' or (,) both a deo1111t 

1n ',aDd a 1'1 .. 1n ",'''. 1 It (1)1. oorrect, til811 the 't approach 

10 eoneot. llIIat 1t (2) b oornot 'then the '7 approaeh 1e preferable. 

'lI!Iere an tour .. 1ibod. of ,~aUnc the gonmlllll'li 1n V 7 

e",--U •• 

1) 1nelude tile lO"'e:ramellt in both Ul'U of tile V, raUo, 

11) include the gonl'llllell'li 1n 1Ihe mlUralor oAl7' 

111) 1nClwle the g OYft'DllltDt in 'lihe denolll1ator oDl3, aD4 

1 ... ) esolUile tile 8DYtl'l!llMld tro. both ,eru :lII the raUo. 

8e14ell,2 .. "ll 88 Bronf'8IIbrenner ami ~r3 ban lata lIetho4 (11). 

ETa thougla GoriiOlln4 gin. e_ excellent reNOIl8 tor ~1D.e; oDl¥ 

pr1ftW .pell41Da 1Il8ted of G.lt.P., " .ball adopt lIletilOd (11). Thi., 

The nen etep in the anal,.10 lIJ to trl to up1ain the reMOU 

beIUlId the 1l01l-C0Il8'tanC7 of T. Tbe JlGot 001lIII011 ftr1ablt that 18 v.ed 
1 

to e:c;pIa1ll varllJUOIl8 in " 1e tb. in1ere.' rate. It the lIlO!lel IUPpl¥ . 

11 d1Y1ded into uU .. ballUloe. lilt' haT1J:lg a coutant uwa8aOUOU 

nloo1t7 Vtt UI4 Ule balano •• Ka ' hartIIg a nlooU7 of suo, 1ibu. it 

tIa Uqu.141ty preference thaoI')' ia up1r1oa1l¥ oound t the Tel"1V at 

wb10h the IIlOMy nppl¥ circulate. Will ftr1 d1reeUT with 'the ia'MrHt 

rate. 

1 a.f. SeUe," Mt&17 'elo01111 1D. tbe Ullite4 Staua", in M. Priecllllln 
(ri.), S¥1e! W the QuantiV' Theo;q 01' ifoW (Ch1Cqo, 1956), 
IlP. 196-97. 

, III. l!ronfabl'tlllUl1' and 1'. Mayer, "Liquidi t7 l'uncUona 1D. the AlHr10a 
EoQXIOlQ''' , EeonoHv1C!. Vol. 28, (co i., 1960). pp. 810.-:54 • 

.. a.A. GQrdon. NTh. Treatalent of Gove1'llllUtnt Spending in !n.coJl8-VdooUy 
lI:.U,lIIat .... , AlenCaA MloIlCSC? R,Yiew. Vol. 40, (r.&aroh, 1950), 
pp. 152"59. 
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A.M. :1.110"811'1, 'the velool V V:r will i!l.oreu.. It', ooll1iellponmtolUll¥ 

",lib. a deoUae :Ill V.., lnterea~ rat .. oOllei.~eJltl.7 fall, thP the liquld1t:r 

pHf.nne. thtoX7 is, at la .. t io 10M axtell1i, en_1aIlUaied. For 

oounAielloe, 1.Utead of pl.oUina '1 ap;IJuIt :ihe rate ot int.re.t, we 

ahall plet 'the redproUl of '7 agaiut the 1ntere.i rate, and tn. 

it' tI:lI tIllory ...... pirie.Uy fIOun4 .1 wolilld exp", to obW:A •• e"ter 

diqrala which appronlll&tecl 'to • ~t'bol.. Thua :lll .ff.et .. VI 601lIa 

'to teat 'h. I!qu ,:101& 

1/'1 • :t(r). 
1 

(2) 

11; ahaul« be liOted that, aa ehoM ill ohapter II, th1tt ~ua't1on oorre:a-

degree 1 in 1nc0llt. 

SUOI 1n the .bo,.. tru.t.Mnt, 1.ocollle nl0«l1 V b euppoat4 to 

(lepg4 lin the lI!a8Diwfie of idl. b&lanee., it wlU pron fru1tful to 

l:r.ama. the fMtora lntluanchlg ldle bal.anc... A -.n oOIl,relum81n 

tree:ment 1fiU be g:l.nn later, an« u 11111 allttio. tor the p:reaent to 

ODHl"Ye that idle ~18l!O.a art .111_ 01' .toriq wulth an4 $.II eucth 

are l1Ql¥ to " Wluue.<i ))1 the WMl th IIf the h014lr • • 

Ste4xo:r' recogn1.le. thia and poatuletaa that tM loq-l'Wl .... 10 

11lJ1eH W 111 the IIMrega'e wealth of the <leIDlnlJl.1V, )A- the proporiion of 

aggregate .. alih held 1rI. tha tOl'lll of ouh to MUafl the· Uqu1d1V or 

ra* wi! • ~ a ooruataat 1n the loRC-X'IID. At iM .... 101M, h. :ted, 

that th. traJ:lfteUOJIII 411lU1l114 tot' aorua.1 lIhould be Wr1 tten .. a tuIIo1l1on 

~ the !'ate of lnterelt, .!1!' 

, 
A..C. 8te4r,y, "4 10". 0. laten., Bate. aD4 iihe llemazI4 for 1Iollel"t 

11m .. ot E!og&O, !!!!4 StaU,Uc., Vol. 41, (AIIfO. , 1959), 
pp. '03-1. 
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I( ·.t + lita • [ k(r) + )J' (1'). ~J l' 

1.e. MI'.r • .1 • g(r) 
V, 

a _11 "'- M1I" thIot the ... el001"7 concept UlMC heH 1. lIbd of veu­

acUau ... elo01V~ bu1; th. ar&WlOt coul!a equall, well ha .... "'-a traM« 

in '"I'M 0: inooat-.... looU,. The .boTe e~UOD U oper&1I1on&l.l¥ 

14entioal W equaUon (2), aDd benoe 1Ihl. metbc14 of dM11J1& w11;h the 

intluenc. of wealth on the d_1i tar lUe balM"' 1. lSOt n.plrloell¥ 

1iIi&n1tlcant. 

It weuld .PpMI' that the be.1I .. thocl of taklng into acoollll1i 

the Wluuo. of wealth 110\114 be to br1Jlg 111 expl1d1il.1 uw the 

... el001 V ltquUOJi. !bie 1IOu14 neul1l ln an tq\IAUOA of tht t01'l&l 

(,) 

1111 II" . tucl7 of 1;hI 4..04 tor IIIODty in tr. UA111e4 s ta1it.. H41 .. 1I 

ou1l to opla1n the Gllae"" d1.orepuo7 11l the .. oular relation bet.ea 

1nco_ .... 1001 iy ud rul 1ncOM per oQi" and the oJ'olloal. relaUol:& 

beween th... He oae.rY" thai 1nOOIllt v.looiV cl.ol1ntt Hcularl¥ lUI 

.... looit,y equation 'flU hollOgllAeou. of degree 1 in population, but 10 a. 

W k .. , 1n I1nt w1 th the Qproaoll 114opte4 ill tl:.a atu47 WI ,hall re­

toNlllat. 111 .. an -uregaU .... rela1l101l. 111 ehoul4 ba no1l" tha'i none 

ot the .a.ential 14 ... are altered b, tb1e r.formulation. Friedman ' a 

.... 1oo1tl equation will then take the tOrlll 

6 M. J.l'rl.dII8n, "Th. De.and tar .liIol!lAtT r Some ,!!beoreUCIIl ud EaplriClll 
RelNlw", Journal of Pol1U0al. ECtll<)v. Vol. 67, (Aug •• 1959), 
pp. ,27-51. 
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whtrt Vp i. Ptl\lllallellt nlooiv IUI4 Yp is ptraanent aggregate inco_ 

in 1' .. 1 tel'llll. 

A :L'urthel' uttMion to the oo:noept ot Pe_ent Veloc11¥ bu 

been prillentecl b7 ldelts81'. 7 He usel a lillpl1fle4 tOft! of .... 81 til 

conatra.1.ud demand :tuncUon rt!1 

• • ier/)( A~ 

wbere: r 1. tht rate ot ut81'eat 

0«0 an4 €i>O 
Permanent lliC01It i. dttue4 AI rA. Hence divi41nc bGth ,1d .. or 1:h4t 

1/V. • k r DI. -1 A ~ -1 
II 

He then ... umea that A ~ -1 CIlIA be negleoUil 1>80_ ~ -1 ~ 0 and 

hoo. ol:liain ... re1aUonab1p "'.een J)8I'IIIaUnt Ttloo1t1 and ~t rate 

ot intere.t. 

Tbe 188t ibnt atuationa 00,,*1481'ed, m. (3), (4) an4 (5) , 

wbUlJt repre.ent1n& IIIOdtrn th1l.1ld.nc on the 4e'el'minantl ot veloo1t:r. 

hayt adlDUte4ly UaDI,ll"eUed tilt or1gil:lal wb3IDt _tenal of ths.. 
ohapter. It 18 tor ~ reMOn, aa wtll .. tor the reuol1 that the 

tamt COllAtp1o oan better be handled aa vnnatiQIUI 111 the :fUl:lCtional 

tom ot ~. 411QaJld tor mo_, 1hat . ft Iball not oollll14tr ib .. an:r :t\tl'ther 

18 thi. ohapur, leav1J:!g their 8IlIp1r1e«l t .. t1llg to wbaequ4IIlt ebaptll'l. 

Tbie a:uo aan. thet .. shall 1pore all cone1dln.t1oIl1 ot ttlb1l1t7 

tor tht preHllt 1011 th tht l%Ot)l1:1011 ot thl followhIG OUI. 

la .. paptr b;y M1~,8 tht hTPOthe.ls that the velocity-utlreat 

rete achedule ... not ,tabl, ... tirat ;prQpote4. He a1antd f1'l1l1ll .. 

Kaltold.-t1Pl9 vtloIllUy-1J1.tlrel' aehtdult Which i. .. .. I1t1all7 a cttm. 

8 
H.P. If~t "Cutrel liIIIJIIkillg and Monty lfarbt Chane"", guar;erll 

Joumal ot llcollO!i". Vol. 71, (lIIq, 1957), pp. 111-8'7. 

, 1l. Wield, ! fOlY (If ]oOIlO!I!1O DY!!·'" (TADdoll, 19S4). 
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p!liM Nation. All :llaportant IQ\IJ'O' of dilturb&no. 01' th. nt.riB 

par1l!u! "'UlllptioQ i, the relatil'll avaUabillv 01' !110M;;' wbatitutea. 

What Min.ky hal ,ugge.te4 1. that ~~a pravt,ion 01' ~nel aubstitute • 

• chedulo, linea high lIltue.t regiae. g1ft tha 1DCanU ... e to lnnoftte 

1n oOl1ltruOti1lg new t1Da:101al inati tut10l11 IlUd in creating ne. :finan-

occurrenoe, but a cOlllequlnce of the tact that h1&h intereat rate. 

th .... 1 ... o. d •• troy the ceteris par1bua aaeump't1oua. MinIk1 usue. 

that the rnulte.nt velocity-intlre.t rate relation 1a .. at.p fUMtion 

of the tom .hewn balow. 

I li 
I I 

][ 
I I I 

I I I 

I I I 
I I I 

/ I I 
/ / 

/ 
I 

/ 
I 

/ 
, I 

I / 

/ I 

/ / 

-+-----------------'~'JElOCIl'1 

It th18 h,ypotha.u 18 true, the obaern4 aehedule will be MUch n .. tter 

than the 1DdtT1dual curve.. a 11 not 1.lIIiIladatel,. cle8l' fro. 1IU,7'. 

uUcl. wh.ther the relnaftt veloc1V con"p1l _ income .... lecity or 

traneactlol11 .,.loolt" Roue .... 10 &D4 DerAlte1n,11 ualag quartorl1 

data 4urtt.t.g tilt perio4 1951-9, 01&1111 to baTe Itbown that in AlIIer10a 

10 . ... ROu ..... , °Yeloo1ty CbenSea &tU\ the ~:::rteoU.,.ne •• of on.1:aly 
. Fol1oT 1951-7", aevle. of Eoom!l!#,o, !!If SYltbtiOI, Vol. 42, 

(leb. , 1960), pp. 27-36 , and "YelooiV to Intu.et llate 
0lumse. l A aejoin4.r", ib1d., (lOT. , 196C), pp. 455 .. 57. 

11 P.L. Ile:matein, "!!!he ReepoQe 01' Inoome VeloOl"1 to Interest Rate 
CbaD,g.. I A Colllllant" t RtrY1_ or Ecol!g!1O' N,ld Stat1.!ic •• 
Vol. 42, (NOT., 1960), pp. 453-55. . 
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higher lncome veIGel tie. han cOllie to be &81100iate4 wi tb. 8ivell int4tre.t 

rate levelll, 80 lending eoce empirical eublltaace to ; nskyfe a priori 

A ebln ill \be veloc1ty-intereat raw .Chedul. ooul4 b. 

cau,lId by. tbN. facton. The income veloc.1ty-intereet Ifchttdule 18 

ot the fc1'll 

wh.re I(t and V t are ,.sUl4.d to be 1n4epelld811't ot the rate of 1llwreet, 

wldr a. II. and V'S are BeIlUllltld to be :t\mot1oNl ot 'lihe rate of inttre.t. 

1'llua a .hitt in the velooUY-'intereet rate .chodul. could be cauae4 1>1' 

1) A abUt 1n the aeaet •• :nand schedule, cet.rie par1bue. !h. 

d.wrminant. ot the .... t lielllllJ'l.d tor !!lOne,. Will. be dealt With subeeQUeJl1ill 

in thi8 chapWr, but 1t would not be too prelJlllllPt10UAI to a_wne en ...... t 

'emand function of the fora I 

~ • t(r.W) where a 

the velocity-int.reat Dobedule. An incr •• ae in wealth would oau •• an 

oliltWll.l'de ebitt (1)1: tile '!lUre .... t d8111U14 .clil.dttl. unt... IIOI1.Y wu 

regarded .. an inferior au.t. ThUll tor IU\J given intere.t rate lta 

wou14 be lal'"er than prev1olal.1 and c(I)naequentl'S the value 01' V, 'ilo\lld 

4.01'..... Hen •• a o.ter1. paribu! inoreaa. in w.,lib would oaue. an 

11) A cllUllte in Vt , I),t.rte er1w.. Vt ie detQlll1uCl to 80me utent 

hy the .t1ll81lOial 1netUut1oll8l r ralUWOrk in the e.cOI:lOIIQ' and OIle would 

au.peet that lia.elcJ·IJ ug\llIIent WBe buecl on MaDg" in Vt • 

iii) SOM cOllllWlation ot (i) ad (u). 

Aa there 18 no~ sa let aD3 adequate .tatist1cal technique to differentiate 

between til, threo pou1ble alternative" the ca1:l8e of u.r ob.e"" ab1:ti 

in 'the iACO" velocity-1n.ter .. t rate eehedl,\le WAIt raa1n a matter 01' 
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2. Bmpir10al a •• lIlt •• 

'I'M r .. ul.b of p10tUDcs the reciprooal of wome Ye1ooU;y, 

def1ned .. the retio ~tw.en Ii and G.D.P. are depicted in diegr ... 

2 - 1. 

A. 3bort t.a rat.s. 

1) '1h. reciprocal of:l.Aoeli veloc1t;y 1. plQtted *!aJ.nat th. 

6 lIIOath ~re&B1IZ7 Bil'l rate 1n d1acram 2. A CUr&017 1n8pecrUol1 of the 

«raph reveala a l'OUihll ll¥perbol1c .hape which 1. in acoordance wi 1:11 

Kellle.ian tneory. It woultl. appear ihat tne 1fjar 1919 aa 11.11 .. 1936 -9 

d1lfered from the enoral patt.rn diaPla¥ed by other observat1ona. 1919 

Wil. a y.ar ot po.t World "ar I Wlation, wller... the loarll 1936-9 .... re 

t he fin1; four after tho Z'a-1eoua of :rre .. ur,y liUla, aDd AI a cOWIequlIlC. 

ot iM .xcoo. ot l1qll1d1 toY in South Art-1ea during 'that period tllla;y .,017 

pro.bl, would not 1ndicate tho tN. coot of borrowlJle. 

11) The reciprocal ot income vUoc1t,y ie plotted ~;; the 

12 month 'I'r •• 8U%'1 D111 rato ill d1&«~ .. 3. fM 8_ oOIllA.'8nt. II1II40 abo.,. 

.pp11 w1thou1; exoeption to tnie graph. 

1i1) The reciprocal of 1ncome veloc1t,y 11 plotted ega1nat the 

12 .G\On;;h "posit rat. at OOllO.1'Oi&1 llanlta 1n 4iacraa 4. Onee again the 

,raph ehows ll¥perbolic tendencies but it is mPre 418Jo1nt than the 

proV1oua graphl!i on ucount of tho d1acoll1:;!.lllIOU. na~ of tho challl" 

in tho interest ra1:8. It 14 &1." not .. obYiou. a.e in the prev1.oua two 

,raphe sa to which are tho del1aqwtnt ltarl. 

l3J v1rtua of the b,yper1lol1c ebape exh1bUe4 by aU the abo.,. 

IP'flphlt !WI QU aa.r tbat 11:eyneeian liquid! 1Iy p:Nferelloe theory has bem 

to 80me e%1ent Jutltif1ed. '1'~. akanel 01' ibo dol1nqutlat flare 1936-9 

in 41acnm .. auppOne the argument .bout t he Treasury Mil rate not 

being a 8004 1llIliea1:or of tho true co.t ot bo~w1ng during ~t ,.,1'104. 

11. Lone term nt ... 

1) The reciprocal of aoome .,.1001 t,y 1.-; plotted -SeiDet the 

lIIilWIum OYer4ra1't rat. for ooJl:ltero1al bank& in 41118- 5. 'fbi. graph 

approXil:lawlJ to a liitjoint b;yporbola on aoClOunt of the d1screto uture 

of t UI ohang •• in the aterest rate. It 1, alao oharaet'riled el tnt 
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abllenee of any immediately obYi.oua cle11nq--.lel1t year I'll th the possible 

oxcept1on of 1919. 

11) The reciprooal of inOOMe velocity 1. plotted against the 

rate of return QI'l tho debt held by the P.D. C. 111 diagram 6. The 

graph allows only faint h1Perbolie tende!lcie. tmt t ill!lt of itaeU doe. 

not invalidate Keyne.ian liquidity preference iheor" becau.e high 

income veloc1ties are still .a80eiated with high intere.t rate. and 

low inoome volooitle. with low interest rates. The yeare 1919 and 193~5 

appeal" as de11nClu.nt yeare though not u strongl;y •• 11'1 t he case of 

ahort-run ifttere.t rate.. A rurtber intere.ting t eaturt 1. that the 

graph for the poet-war period exhibit. II. higher degree of eurYature 

than the graph for the whole period. 

111) The reCiprocal of 1ncollle ve1oo1tl i. plotWd againet the 

aver l!\ge r aw of return on intel"rll'll publ:lc: debi in diagram 7. Thia 

grepb show.. iIIIOre hTPerbol1c tenc1e:uy than the pr n1.ou. one and 

ol!lCe again the yeare 19'~5 could "e regarded u deliIl/Oue .... t years. 

An atereeUDg f a~UH ot the graph ie tha t the re1aUoneh:1p oyer ~h. 

p.~iOd 19'9-194' appe.re to differ eigniticantly from that during 

1946-1960, and olK'le ~"'n the graph for the poet- IIBr per10d e:rb1blu 

a b1,gher degre. of ovvatun than the 8l'8ph tor "the whole per104. 

II'bi1e all the SNpbe ha"e val'11ng ehapea <lep.nding on the 

intere.t rate ue.a they all eupport the Keyn •• ian liquidlt;y bypath .. ia. 

~he preeenoe of the delinquent yeare ia not .. noticeable aD in the 

ea •• ot .bort-term lnterut rat .. and the abeenoe ot the 4el1l14\1811t 

ye~ 19'3-5 in ~1agra. 5 eupporte the exeeea liquidi ty bypoth.ele 

adTnnoed in the preTioue 8ec~10n. 

In SWIIIII&. 

1) All the &r&pha han a ne,aUn slope and tllua the data 

faile to retute the Keynee1an liquid1 ty hypothe818. 

11) f ha degree ot eurva ture of the gr aph. verte. 11'1 th the 

duration ot the aureet rete, and Short tel'll rat •• being ... oda l e« 

w:l.t h Il1gher degree. of curvature 'ibM the long t em rate. which inlplilla 

that tha lnter •• t elautlclty i8 great.r for loUg tera ~t •• tbaA for 
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abor' tera raw •• 

111) 'tbl Pl"tftnol lid thl del1nquent 1"a1'e 19'6-9 in diagZ'tIN 

2 u4 , and 1933-5 in 4iqrua 6 IUI4 7 ft. to 1ndicaw that the 

great .. t ahock on the financial .".tem during the period 1918-60 wu 

oeuae4 by the coll.p .. ot the gold atandal'd. 

i,.) TheTe haa been 00 notic •• bll ten4eIloy tor gi .... n i~ollll 

ve10011:18$ to be .. tociatea with 1nareaaed interest rate. over time. 

oeclU'Ted. 

that "it 1a poee101e to rai" the qu .. Uol1 "bethel' the COIlcept ot 

'1nOOM velooity', aa it hae otten been uMd, do •• aot in :l'e8111:1 

pre'Mad to provide a aoluUon tor a problem eioh, att.r the conoept 

i8 adopwd, 11 ,Ull lett .. wah unaoln<l .a 1'1; Wat b.tore." 12 

K'ln .. _e • diliUnot10n b.twe.n the ,..looity ot 1noOlil. d'POll_ 

which 11 "the relaUonth1p betw •• n th. total 8lllll.lal receipw of weoma­

rec.i .... r. aud itl' ..... ne. etook of /lIOne, h.tld b,y thell"I' and tha 

""loo11:y ot oash 4epotU. which 11 nthe relaUoll8b1p between the tot..l 

tlow ot traneactions tor all purpoa.. and the average .tock of mone, 

h.ld tor. all pu:r'po.",..,14 no ...... r, h. eta.ied tba'll "the :relllt1oll8h1p 

bew..n the total annual receipt. ot 1.ncome-reo.1Yera and the averag. 

atook ot IIIOn'1 held t or all purpoae8 1 •• h¥bl'1d oonc.ption haYin8 I'lO 

pe.rUcular eign1fiCIIXIC''',lS yet 1t 1. thia very conc.pt that 18 normal.l1 ' 

UIIeQ. a. a lIIII.Oro-Md\I.H of inCOII! velooity. Furth.r h! fiae etaud that 

the u .. lid W . latwr ooneept "hu led to nothing but oonfuBioa. ,,16 A 

12 A •• • ~.t, !he Thiery ot ft1o •• Vol. 1 (N,w York . 19)8), p. '65. 

l' l . M. Keynea, J.. TreaM!e on )(oney Vol. 2 (london. 19~), p. 24. 

14 1biel. 

15 ib1d. 
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further oritioism ot ine velocity concept. albeit tranaactlona velocity. 

h 'l ll com. from t II Radcliff e Report where the.r e83 that there 1$ no 

re!leon 1'01' elolppodng "that lheI"e 10 IJJll limit to the velocHy 01' c1rcul-

atton; 110 1" a s tatist1cal ooncept t ila t tells U8 nothill& direotly of 

t he xo tivat1on that 1nfluences t he level c1' total demand. H17 

A 8eoond. oothod 01' atudyilJ8 liquidity prereren"e in whi.oh '7 

18 relegaied to a •• conde,)' role, thwt obT1atill& the above objecUclUl 

'11118 tirst lIIOoted by A .. f. l!!rOwn.
18 !fe workellw1t.h UaWlIIQUOIUI 

veloci V bu.t hill method i8 equally .,ell al'pllcable to V;, The method 

coueiats at ealculat1n& inoome velocity in a ~.r1Od iA which 110 ~ 

a .. UlIIed that 1dle balel!.cca do .mot ubi: thi8 lI'Oula be a peiod at 

~ velocity. This velocity 1. then a88umtd to be con. taut tor 

the entire periOd und.r conal~'I'ation and idle bal aBo.e are then com-

pute4u the cU.ff_renee between 'total balance. $I!Id ille ratio at income 

to the lIIIU1JIum .,.looi 101, TiS: 

(6) 

wher. L, • 141e balance. at t1me t. 

Y t • 1Ilco :e at U.IIle t. 

!At • IIOne, aupplT at t1llle t. 

Properly atated, the liqu1clity preference theOZ'Y ezpla1lUl the relaUon­

ehip between the rate ot intere.t ad tilt Ii_and for idle balanaee in 

"Ill. 'krae . henoe all the quantitie. in the ahove equation are real. 

litiUanc •• ·and 

J . 'l'01>1n19, 

111 has bun WSK 1n ",anou. guis.. bT . u.eh au.tbore .. 

. 20 21 
L.S. Ritter J A.C. atedry and 1II. B-ronfenbre.nner and 

22 
T. fl:a,yer, aU of Mlom obta1nri iood reaults in their attempts to 

17 COaittee on t ',. Wcrk ot the Mout 
Station.r" Office. Co~d 827 

:1 .tea (Her lIaJ .. t:;'. 
, para, ;J91. 

18 
.J. :Brown, "IlJte 8t. Pric'e, f!.llil tho Deaand . chedule for I dle ~lonel". 

O%tord £CoMHi 1'a!l!£I, Vol. 2, (lIa.1. 19'9), Pl'. 4649. 

19 J. H. Tobin, "Liquidi t;r Pref erence and llonet&1'7 PoUcy" t • ev1!;w of 
[ Genomic. and $tatiwt1c., Vel. 29, (Ma¥. 1947). pp. 124-'1. 

20 T < 
. .. cl . Ritter. "Incol!:e Velocity ad ./UlU-Infla1i1oaar,y liollet~ !'olicy". 

""oI'M. Ecol101U2 Review, Vol. 49, (IlarCh, 1959). pp. U o-29. 

21 A.C. Stedry, op.cit. 

22 X. l3rontenbrenner and 1' • • yer, op.oi't. 
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d11100nr 010 .. relationahip. between the intere.' rat. arut the dltl!l!Ul4 

tor 1dle balance • • 

Up to thi. po1n' .. hAT. related idle Mlanc.. to an interellt 

alIllUllled that the 1nUreet struoture ha. remained unChallgri, 1.e. tbat 

other intereat rate. ; both .-bort tua and lo~ term, riee and tall 

proport1onawly With the abon nlW. :But "II Imow that altho~ 

1ntereat rat .. ofte;l., thoU8h not a11fays,r1 .. an« fAll together tlney 
2, 

do no1i nec ... arU1 m .... in ~ t1Xf14 proport10n to each other. 

:a.fore alloWing the 1IIpaot of varto~ utere.t rat .. on the 

a •• e' demand, II tew pr10r thoughta about the appropriate rat. ot 

tntere.t art in order. XAlecki t.el. t bat t he velocit,r 01' c1roul-

atton, and h.nce l1quid1V preterence, depend. on the abort tem rate. 

"Il2deed tile higher the $Dort-tel'lll rat. the grea.ter b t he inducement 

e:pc401v8 is thie conTentence .. oom~ '11th the alternative of 

The reUOR for tlo.. einglin& (lut of the ehort- tel'lll rate 1%1 1ih1a 

contu1; 11 as tollOW8. 'l'b. ehort-tem rate of intoreet 1. the re-

lIIU1J.tration tor ,forego1118 the ~onYeI11ellO' of bold1ng calh 1n 1 til pure 

f'Ol'lll. When boldil:lg l!liOmI;Y 1. COlll,llaNd 'I'11oh hollUng short bUlII, the 

only difference 1111 that the bill 18 not d11'eeUl ueable for .. ttling 

tran-cttona and that it yields interett. ,,24 

the abort tel'll rate in thi. regard, It.lld add. tbat he does not lIl"an tha1; 

all additione to oash Itt the 411\1poaal of the individual wUl tend to 

be inVOtted entirely in b111e. Change. in bond prioeu ha~ also to 

2, 1.111. OR be .eea by a ttudy of di agrlllll8 , am'l 4 ill ohapter Ill; 
it haB e.lElO bun confir!!i$\l by direc t regres. loM between 
the "tar1o~ rates. 
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be l;oll.91d.er ea.. 'l'o~in. 25 ll4Ibrman25 
G.II.d lJron.fenbrenner and. L~er2" 

pnter the tae of abort term rate. Vlner.u Selden. 28 If&rburton29 

and :r.u.4'O iIl .. !.r lllllg bna rd •• tor 101'.1111 purpolle. All ot the .. 

Im1 e llQea. HoweTer, 1 .. ck11i\g this, we shall have to be ut.ht1ed 1n 

p10UillB the relaUoMhip b,twllen 1.;1e balance. aAd several 1nt-nGlt 

rat, •• 

The nelll1ia of ploUinB 1dle b&lauc" ... detined bl equation 

(6) 86a1Ut tn. varioua retell) of lat,rest arc ahewn in Ilil.6:t'aD1e 8 - l}. 

1) The 1'01&t1on between 141, balaMee and the 6 IIOnth bi ll rate i s 

lIhown in diagraa $ . A cur.or,y 1nepecUon of tho grapb ab01lll the,t 

large boldingll oi' iQ.le balancee weI" Illl8oeim,kd wUh low intereet rate. 

and emall ho14~ 01' 1dle be.la.ncea MIre aeeocia'kd with hiBb intereat 

that in t ile poet-war per1od. tho B<:hedule ball undergone a e1gn1tlcant 

shUt 1n tha.t larger balancea are assooided with the IIl1111.e vllUue of 

25 J.R. Tobin. "A tte joinder" . fillY1e .. of egollOlII101 and s tat;.tie •• 
Vol. 30, (Iov. , 1946) , pp. 31.-16. 

26 J . N. Behrman. K1b. ~bort-T.rm Inter.at Rate and the Ve1ocl~ ot 
Circulat1onfl

, Econo.etrica Vol . 16, (Apr., 1949), pp.185- 90, 
an4 "The 3hOrt- Tem Interest Itate and tb.e Ve1oe1 t.1 or 
Oirculationl Adden4U1l", H,id., (oot., 1949), p. '70. 

28 
R. T. JeldeJ1, "Monetars Veloe1t11n the On1ted Statee", op. cit. 

29 C. lVarll\artoll," neiaJ17 '1elooUT and the Rde of lntllZ'eat" , Review 
at ~£onomio$ an4 Stat1at1e., Vol. ,2, ( Aug. , 1950), pp.256- 57. 

,0 Ii. A. Lat!lll6 , "Caah llalanc08 elld the Inw:reet Rate - ~ Prag!IIILtic 
Appro.ch", R.n.,. ot RoollGlda. and taUaUc., Vo1.36, 
(Bov • • 1954), pp. 456-60, and "Ineollle VeloeitT and Interee' 
Ra1ia. I A l'ragJIat1o Approach", Review of Bonomo. and 
S1:a1:1,1:10' , Vol • • 2, (BOT., 1960), pp • •• 5~9. 



- 91 -

ti:l1I ill. w:reat r& 1;e than in the pre-war period. It ahould be noted 

tba t the d tell anocia ted wi th the ahift of the aChedule are bl no 

llletUUI eXllct. !rile Second World \flU' ... talaIn as a convenient d1Yiding 

11ue whiCh correeponds sufticlen 1.1,)' well to tne obaened ehitt. 

~heee c~enta ahould be taken as applying Without except10n to ~ 

euba&quent diagrams purporting to $how shifts in the .ohedule. 

11) The relation between 1dle balancea ISnd the 12 IlIOXlth bill 

rate 1110 .hown in diagralll 9. The eame eort of relaUonahip u above 

18 obtained, tho~ due to the lack of data the eh1!t between the pre­

and poet war periods 18 IIOt .. noUceable as in the prev10ue 41agram. 

111) The relatton between 1dle balance. and the 12 lIIOu"toh depol1t 

rate d cOlllillercial banka 18 IIhown 1n d1agraa 10. A similar relation-

all1p 1$ IIgldn obta1.ned, wUh the ahitt 1n the .oMd.\ll.e being cleurl¥ 

diecemibl • • 

:s. LollS te3 rate •• 

1) The relation c.ween idle balano .. !IIl'lt.i tile 1II1ni111ula over-

draft rate at COlllnlero1al baDlt. ie ahown in diaaram 11. A re."lt 

similar to tho .. of .ection A 18 obtained in whiCh the shUt ie clear1.7 

discemible. 

11) 'Ule nla 1'.101:1 between idle balances and the r etl.ll'D on deb" 

held 'by the i' . D.C. 18 aholln in d1agro 12.. A result similar to tha" 

abo.,. 18 obtained. Further illl/paotion aile to reveal a.q,y odiatel¥ 

diaoernible ahitt of the schedule, tau. apparently indicating a 

relaUolllibip Wh10h 1e stable ever time. It ehould be noted at thi. 

point tilat the apparellt "tabi11t.1 of the seheclule l!le3 be l!lerely 

illusory and caWled by the preaence of scatietical complicationa as 

diSQUII8.d in Cilapiar V. 

iii) 'the relation between idle balances and the aver&8e rete 

of return on internally held. public debt 1& mown in di8(;raa 1,. A 

reault 81J1i1lar 100 that of iU~l'UI 1.2 18 obtaine" exc.pt the" a !I!OvelUnt 

of t t .. SChedule 18 now apparent. 

In view 01' "t.ne co _ent. Jlal!Ide above on tho re latlcn8h1p between 

idle OalaAees and W'ilal th, it would be illter<lltil:l& tc discover whether 
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thu'e i' an.r l'8la t10A betWl1iIll theillo 'Ihe r4ilationshii' blltween idle 

b.alal:lC4ui ae defined :1n eq_ tiOll (6) and llaUonal. wealth 1lU been 

plot~ed in diagram 14 and a cursor" inspection of tb18 diagram faila 

to reveal an.r $table rolationa41p. 

preeenoe of ihree HplU'ate rdationahipa oornepoDdil:lB to t 1'.e pre-war, 

obsened above. 

1) In aU graphll t luge hollUllg, of ldle baleno., are 

anoc1abd 1d til low 1Jlterll8t rat.. and sDlall holdiug, ot ldle balance. 

Ke;roea1tA theol',Y. 

11) The rel aUo48h1p do .. not appear to be .table OYe1' ti., 

differing between pre- en4 poet-war perlod.. The 'egree ot ,tabl11" 

4epellde Oil the term of the intereat rat., 8ho"'iUB the greate.t 

month bill rat., perhapl» the lIIO,t yol aitie of all the r ut¢$, and the 

10llet inaubility with the long t8m rates, althoU/ih Il.$ preylously 

mentioned tIlit atabill t1 tMl.y only be illWlory due to tlle poall1b111 ty 

of the presence of elsn1ficant atati.tical complicatione. 

11i) The inetability of t~e relatiOns between 1dle bulano •• 

and interest rat •• and idle balance. and nat10nal wealth indioate. 

t r.at neither of theee two Tart.bles i. on itD own autt101ent to explain 

the behaViour ot 1dle balanoel. 

R. Eisoer'l hae augg.atad • mod1tication to the above teobnlque 

to take aooount of t he tact that there m~ be 1dle ~oe8 in the 

;rear of "'-11 m •• veloeU,y. He hu .ugg •• te4 tbat 141. balanoe. be 

t heM Lo are tJa d.n11l1U!1l ldle balances bt exbt enn in ;yeare of 

-xjJ!!!IJ! velooity. ae 411l not . bowever, allecity 8rI¥ lIIethoel of 

31 R. K111%lA1r. "Another Loole at l1qu1dUy Preference". 
Vol. '1 , (July. 196'), pp. 5'1.'8. 

Ecooo!l!etrlca. 
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estimating Lo' This modification could be combined ~ith the me~hod 

used by Klein~. "Cuah and demand depoeits ~s~ ~egarded a8 act ive 

balances, r.lawd pr1lllal'1l;r to income; wbile tillS dep"sHe were 

regarded Q8 idle balances related primarill to the interes t rnte.",2 

Combining the two together we woQld obtain the following formulation 

fa r iUs balancea , 

(7) 

where $, ue sav1ll&e depoe1tll . 

Thll results of ~lott1L' idle balances 8S defined by equation 

(7) 2gainet t he various rate. of interes t are shown in di-Srdma 15 - 20. 

The ONU of llreaentation i8 the G!UlI.e as previousl¥.!l!.. 6 !lOuth 1:11111 , 

12 molltll d8poa1t rate at eo ,ercial balIka, lIIi.D.iJ11uln overdratt rate at 

co_trcW 1liwka, rate of return on t he debt held b'y the " . D.C. and 

t he aver age rat. of return on intern&ll'y held public debt. Unless 

axp1icUl¥ anUond , 'Ula order Will be adhered to in the presentation 

of all other reault8. 

previously, confirming in & goneral 'If&¥ the ,erne.ian b,Ypothee1s. 

!'he 1lI8tabili tf ot the rvla tien 18 roore mar'ked tban before 'though tile 

relation betWeen the degree of inatabllitl ~d the term of the interest 

r ate 1e preeerv9d. tn. inetabi11ty at the relationship between 1dle 

balanoelJ and national. wealth (dilJ8l"WIl 21 ) ono<l again indicate. that 

neUher the 1r.ItereIJt Hte nor Dationa! wealth oOlUlidered eJ.one, is 

oapable of ex la1ntag the behaviour of idle balanoe • • 

The liqu1dity prefer ence funotion i8 often regarded as a 

funotion of other variables 1A add! t101l to the rate of 1r.Itore. t, 

ueuall.,Y either inoome or •• alth. Ae LYdaU;; pointe out, Keyne. wsa 

;2 .I.. R. Klein, "lilaj!IiriotU PoundationlJ of .(eyneslan ":conolll1oe", in 
t . Kur1h.ara (ed.) , l'ost- Kaln.uian ",CIlneaio. (London, 1955) , 
p. 305. 

:n H. F. lqdall, "Inoome, Aalleta and t.'le De!t8l'.td tor Money" , Rll-vie. of 
Eoonomic. a.:id StatieUge, Vol . 40, (11tb., 1958) , p. 1. 
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not olear on t he queet1ol1 of whether t he M aet demand for mOllel was 

affected by i ncome and/or weaHb. 'l'hiB i 8 br vught out by two 

quotationl frOm The General Theory deal~ w1th the ~recautionar,y 

motive I "the aellire f or security as t o the future calJh equivalent 

ot a certain proportion of total re8ouroe2"'4 which ~~eet8 a 

relat10llllhip to the stock of lIHtal th, aud usC) the. t "in normal. cir-

lIIOtive and t tle preel1utionary-moUTe 1s l1!lIinly a reeul t of t he general 

ac\1vi t,y of the econolda eyate. and 'the level of molley-lnco ••• ,,'5 

rut 1i' we regard idle balance. as one of seYeral al tarnat! v. 

mean. of wealth ltoldilli. we Dlu.t be led to t h. oonclue1on that 1dl. 

btilanc .. are Ilk .function of wealth nthv!' thd 11100N. Keynes h1lll­

.. It proy1ded .uppon tG!' thb yin whan he 8ta~cl that "1 t is 1n 

respect of 1118 stock of' acCUllUlated "Ying8, rath.r ibM ot hi. 1n-

OGB, that the lndl"tdual can exeroi •• h1a choio. betw .. n liquidity 

and illiquidity . .. 36 furth.r IlUppor~ for thi8 Vie" oome • .froD! 

Brechlillg ",100 .tate. that "th. aIIIOlmt of lIlOlI"l wh10b jllIOpl. d •• ir. 

to held as a .tore of .. alth eI.pod. not only 011 the r a te of 1nter-eat 

b\l~ aleo tn. total _1111' of "alth t.va11.able. ,.''1 .. tatbtical 

Wppon tor OUtwu48 IDOTftl8IIb ot the .... t-ci-OO !ion.dule in r .... 

pen •• to 1110n .... 1n the a1000k of •• alth 00. been proY1d." by q4all. 38 

In a cro ...... eUonal .tu4y ot 2.Mil 1ncOIl8 \.\Ill Q , LldaU feud 110 

.1gnU'1oWlt correlation bet" •• n groee inca.. IUId liqu1d o. .... ta heU 

by 1nd1y14\1&l •• but he Cl1d t1111i • 81Cn1t:l.<:WI.t po.U1y. oorrelai1on 

34 .r. II. "'7Jl •• , Th. o,neN Theon of !!plol!Hp~, Ip!tr .. '!ASl ,om 
op. o1~., p. 110. 

35 1b1d • • p. 196. 

'6 ibid., p. 1'4. 

38 . 1! • .r.vde.ll , "11100 a , !l8l!1eta ao~ til,~olllMn4 t or 1.,ono:(" , ol', cit . 
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,ow t l'.at wc hava 8urr~ised t hllt the aaaet-demand schedul e 

shUts in respollSe to ClltlllGts in .eal th, if 'liB WllIlt to retain 8 

two-4i~enBional repreoentation we must ove rcome ~~e problem of how 

to adJuet the eol:ledule in order to compenaate for wealth changes. 

hcrwicA hM sugge ted that : "An independent (wealth) movement·· . 

ia allocated. between the aeuet- deJ:lalld sohedules as tallows: each 

ilcbedule receives a relative iIlwre of the total l1!Ovoment e~ufill to 

the ratio of t he axio ~1(16 qU(l.tlti ty of the particular 60 et to to tal 

rtealth . .. '9 Thi$ e~eBtion can easily be ehDwn to aroount to an 

aseUiaption .. s to t he form of thu Jemand funcUon :for i dle be.lancea , 

nanoel1 t;at .it 111 hoqeneous o! degree one in wealth. 

after be1~ corrected ':or wealth chqea. Then by tIi1e al:love 

reu on1J1i 

1. e. L
t 

• :r(r). W 

wi:tiCh i ll equ1valent to ult1.ilrlllg t ha" t(r,W) i& ttoll'.e.geueoua of dearee 

one 1n wealth. 

Chapter wben the neee~emand function is ~pirlcally analysed. 

All &B8Ul11ption which 18 elleenUall y of the same na.ture but 1Ih1ch hae 

as drasticall y , 1a to MIlUl!le that tile demand func1;1on is hOll1ogeneola 

of degree one ln the raUl) of wealth ln liIny yur to wealth in a part1o-

or convenienoe we ohru.l take tbiJll "teren"e 

year to l:le t~le year ln whioh inoom veloe1 t)' WIUI a 1lllXi1llWll. Suppose 

the value of national weel ~ ln that year II.e 1\' • o 

functlon tor idle t alMce. would take tile tOM 

Lt • t(r, \1/"o ) 

• ;t{r). ff/fl 
o 

W,y L, .. fer) 
- ' 'II 

Let Ltw • 11'0 • Lt 
W 

'9 G. llOl'1l'ich, "~ne'y, Pric •• an4 t he 'Uaor;y of Ill;;enat lle1erm1.natlon" t 
BcollOmie Journal, Vol. 67, ( .leO., 1957 ) , pp. 629-30. 
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Then we fth811 obia11l L
tw 

,. 1(r). 

'filis latter proc dure 16 the one which .e .h&l.l adopt 1n adJuet1nc 

1dl. balanc ••• 

T~ rtllll1ta of plott1l!g wealth corrected 1d1. balances .11 

d.fined by eqll8t'1on (6) qains t the ... arloull inter •• t rat •• are .hown 

previoualy wi 1:b the .xception that the .hUt ~ become leaa discerni bl. 

and in aOlle Ollft' negl1gible, 110 lendins ¢redenc. to the hypothee18 

that 141e calane .. are weaHh dependent. 

Th. re."lte ot plotting wealth co~ct.d idle balanoa. 88 

defir..d by eqwUon (7) 8ltainst the Tarioue interut r ate. are .hown 

in diagrams 28 - 33. ~1m11ar realll t e /Jr. " bi;a1ned wi til tile exception 

tba t the ahitt in t n. fUllction al tholl€b 1e •• en.d iiI the wealth 

correction proeee. i. 'till clearly di.c.rnibl.. Thi. f~tor would 

lIIOtivated bl i . ctoH other t hilln the rat. of 1ntere.t or wealth. 

A point which bat tI'l.n mention.d 111 the pravioue ohaptft'a but 

hal!! been !!lade .x;>1101 tly by llroWl 1. well 1II01'th re.tating. This 1a 

that: "liql.l1di ty-preference .ebeelu1 .. ue, 1 tally, $1i1~Uc in tile 

1'1'1' .tatbt1cal data tNlII which a<1hedw.ea llIU8t be conatNetecl, 

If equilibrium 1e "8Um8d to exi.t at 

every MUDt t or Which we oan mes8\I1'0 a .et of ooordinate t then eacl:l 

suoh 8et reprGsant. a point which i8 common to t ne 8ohedul. of the 

investor unA r cone1d'.L"&t-ioll and the cOrretpond1lli lIuppl.y-~h.dule ot 

~lO 1l8B818 10 tho market 10 Hieb he deale. ~40 'l'h1e a~ve cOIIIII.nt :it 

parh aularly rauvaut 1n the light ot recent work b1 11 intreub41 IW&l 

4U ,\ . J . llrOWlI, "The 1i\luii1itl - Preference "cbedul •• ot t he London 
Olearing Danks" , Oxford ! oonga10 ~.ptr" Vol. 1, (Oct. , 19'8), 
pp. 52-5' . 

41 S. e1n t raub, .Jl Approach to t he T;',eoq of Income D1etri buUcn 
(Philadelphia, 1956), pp. 156-60. 
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~2 l,avie on t tlli irrcversib1l1 tl or t ~p(,cw.ative del1and schedule 

:for money. 

5. AJI AU.mati.,. ~tbod of Oalculating Ielle Balance •• 

Ii baa be.n u awned in d.termining 1dle balance. by t.luI above 

rne1bod ihd transacUOIl8 veloclty has relMined cou~t at itlll ma.x1_ 

.... lu. m. 7.1' in 19,0. Tblll JlQiQ,t JlGW 10 b. cl.ter.&1n,d iii how 

orueial an IlQUIIption ~:I.. i.e. i. e.. if w. allow V t to vary eeCullU'l1, 

will 111l, balance, sUll e.xl11bU an in,..r_ relattollllh1p to the rat. 

or intereet or t :18 ~!le d.eorib.d b1 th. liquid1 t)' pref.renee theor;y? 

~aa1Qal11 t.luIre ~ thre. poee1bl • • l~rnat1ve •• 

i) Conetani 'ft' 'l'hla 1, the cue thai bae lIlread,. bnn 

d1ecueaec1. 

11} 8ecul!U'q rilliJl€ V t' POI' ,111lpl:1cit.r, .. ewae that Vi bae 

a "cula%' growtb rate ~ 4~ ~r annUlI Which 18 the growth rat. of real 

G.D.P. 

ehall s seUlM that Vt • 7. H ... 1'1 19;1(;. In th1e cae., idle balllIlces 

would be cOIIIIputec.l by meane of the !o:tm.1le. 

Lt .. lilt • ( 1 ). It 
'1930 + O. 04t . 

where t • 0 1n 1930. 

111) Secularl y deolining Vt' W. ahall aelum. t hat V
t 

baa 

b •• n d.cl1n1ng at & rate ot 4% per an= f rom e. va lue ct 7.13 in 19:5C'. 

Under t hea. aeSU!llptions , ldle balances would be computed by meMO of 

th. formula 

11; · lit - (V 1930 ~ Ci .Q.4t ) 1't 

Then iii not very much a prior1 reaeon1n8 d.al1l18 wi"lih the 

secular trend of Vt' Heber4' liete B~veral factors whicn affect V, 

42 R. ll. IJaY1e. !II. go- ' u ination of the Speoulatlve lJ9!:Jand f or 'oney" , 
9uarterlY Journal or EcOllDIliCl8. Vol. 'l3, ( 7 , 1959), pp. :526·32. 

43 I. "uh.r, The ?urchaalpa 1'0"er of' Money; ( 11(111 York, l :'1U ) , p. 79 ft. 



mo8t of t l.em cauain& an up'N8l'd 1ni'~ueucll 011 V. On t.ne otlwr hruod. 

Garvy44 concludes th~t there have bo~n structural end 1nstitut10nal 

aspects 01: the econoll\Y tend1J:li; to provent both 1noome ana. iraJleaoti ona 

velo01 ty from rlaill6 tc level. eetabl1olJ.ed in -;J:;1l late twentiell a.nd 

perhaps nell oaua:l.l'Ji v81oo1t,y 10 deolil~e iOliahtl.,y eiuce that period. 

In. new 0 tllia pauCi tl of ! priori re!OOlling "'II er.all nave to ehooae 

~weeA the three Otlternativea 01:1 pureJ..y em.pirical ground •• 

~he relationeh!pe ~twc.n the variOU8 definition. ot idle 

balancee co~ted under aueumptiona ot seoularly riving or falling 

V
t 

and the yarloUIJ ratee ot i:ntereet nave been oaloulated, and nil 

ucount ot ill, faot that they did not y1e14 lIign1tioantly dUi:erent 

reeul·te, it 11$111 aeoUed noi to inoorporate tho intc the text. Tlleee 

Sl'$pha eXhibUed the ilt.une general pa'tOtern ac belore 1A that luge 

holdi1l88 of Ule balancH are aaeociat8ll With low intereat ratee and 

small boldiQ&_ with high rate.. Further examination revealed thai 

.18U11pUon of a .eoularly r111ing Y t tIl&II l or a conatant V t and t he 

al~t 18 1118. pronoUllQe4, 111 taot aometiNII negli&:l.ble . for idle 

6. SUlll!l!l%'1 at nooul til. 

A. V el001 tt D1&gr8.1:1B. 

:I.) livery d1ae,1'lllll exbib1 ted an inVllrN relaUoll8b1p ~tween 

1ncome velooity 11114 tbe %'lite at 1ntfll"('lSt, DO tendin.g tq con1'irlIl the 

Kelneeian hypothellio. W1th tho excepti on of a raw delinquent y~5, 

the d1egrtlllo exl:l1bi ted • rliluonable degree of otabil1tl lIM.cb indi-

catee tl at thE> aslNJ1lpt1on of II dellWl4 twIllUon wb1ch 18 hGmogeneoue 

1) ery d10grllJll depicts the type ot relatiollAi1l.J.1p lIhore 

large volumes of 1dlo balances are aaeoc1ated with low iotereet %'lite. 

44 G. GU'Y1t "StruOtural .;apecta ot Moll8tary Velocity", guarl,rly Journal 
01' J:!egnolldcs, Vol. ·7', (Aug., 1959 ) t PP. 429-47. 
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and IItlIall volwnee of idle bIl.l.auou are aawcia~ea w1j;Ja h:l&ll iAt,rut 

rate.. Tb1s type of beha.viour is cOA8istent nth a Ke;vn~ .. 1Im 

bJl})O~ei8 lIUIiI &0 [lOllS 01' the rewlH refute., this ~theeb. Thtl 

would &1eo iulply tnr..t iJle 9artioular deliniUGn of idle balances 

adopted wa. not a oritical tactor in the empirioal investlgation 

or tM Ke,ynee111U1 h,ypotbe.1a. 

11) The ltabllU,y of the f\ll:loUollll.l relatioDah1p i. natural.lT 

dev-nilent on the particular definition used, ad two 118301' ilehavtour 

pattern. !lave llWlUested tI:.Ml8elTelh 

.) For aI'I,Y taterest :rate, the uSI1llpt10Jl of' a a,crularly deol1.n11lg 

V
t 

ga" the :relaUoDah1p which eXhibit ... tne greateet degrM of 

etabilit,y OTer ti.Jllll, i'allowed by a cons tant 1t' and then a 'ecullU'17 

increii.~ Vt • 

b) J,'01' A1IlT given metllod of calclllat1ng 141e baleen, t.~s degree 

of 8t0111 t1 of the f\Ulotww relat:l.on.b1p 1nW6a ... 111 th \he 

lenaihenillg of the t_ of the 1ntere.t ra1ie, although u pointe« 01l1t 

eal"Uel', this s-a.bilUl llI8\Y be Mrell l11ulI017. 

111) AdJu.rtllient of the idle bala."IlIe.tor the effect of wealth, 

UlI\IlIl1n,g ell U"t dftlalld 1'unOticA _t 1s llOlIIO"neoll8 af «sores 1 

in wealth, Nault. 111 mo •• c . ... in IPl 1JIprova:ent iA t.ha "tablliV 

of the function, the degree of imp:o~ent 1n etabil1ty rollowiDe 

the eRlll pattern as in 11(a). The ilIIproTement in atabllUy of tile 

81.U1 of ldle balance. and aavingu a"poleUs 18 not .. peat as 1n tI:le 

cu. ot i41" balance. alone. 'l'h1. would aaR to I'JUijgeat ihat 81 thaI' 

the a.tIJ\IIIIptlon of III a ... t d8lll8lld funotion hoaIogonecU8 of degrq 1 

in weal til ia not l.1li goOd • fir"" epp1'll)x1Jlatlon !UI in t.1:le pZ'evlO1.l1J 

ca"e, ar .lse that ea~. depoal\a are not 4etel1ll1l:l.ed by weal'\!) ana 

the inter.at :rate alOl:lAt but perbap. by certala 10ti tuttoJllll factors 

U well. 
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CHAFfER V 
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7) t... """ c(..-...).. 'h.... ...... fi "'" 

1. Introduction. 

For ~ reader who ie not oamerlllUlt wi in the .. oter1c 

doctrine. of .conometric. Q simplifled acoount of the methode uaed 

and the probl ... encountered 1a now pre.ented. A loglU'lthll1c 

function .... Wled, the reaaon underlyiz!& thi8 oboioe beillg the con-

ventio~ one thet tbe coetfic1ent, IU'e tne respect1Te elaet1citie •• 

The function takea the forml 

where I M 

r 

It 

the ~netary variable 

the 1ntere.t rate 

the appropr1ate oonltraint 

~' ) ~,' .. oonetantt 

tbe con.traint e1a8tic1ty. 

(1) 

The data _ fitted by meMI ot an ordinary 1, .. t Iquvea I'Igreallion 

and two- tal114 81gn1ficance te.t. were pertormed on the appropriate 
/I A 

eoeUicient,. Tb ... were Ho I ~~ • 0 and Ho I ~) • 0 which 

teat wbetner the reepeot1ve variab1ee pl~ a a1gnl t 1oant role in the 
~ + /I 

regre .. 1an aD4 lio I ((13 • - 1, the po.1 UTI t1gn be1ng cho. en 11' ~ J 
,/\ 

W .. pollUvl and tbe negaUn one 1f ~l wae negative. Tbi. tute 

wbetber the fUted function 18 bollOg8neoua of degree one ill the con-

.traint. The correlatlon coerfic1ent ... calculated and wa. r egarded 

.. an adequat e indication of the 8oo4neae of 1'1t. 

2. Thl Problem of ~utooorrel.tioD. 

One turther S"-t18UO W88 computed, Vi,s. the von NeumallD ratio 

or a, it 18 .omltim .. called the Durb1n-WaUon atatistic, whioh 1. the 

sum at ~uarea o~ the f ir.t ditterence. of the 1e .. t squarea estimated 

d1sturbances divided br the tum of .quare. of the •• t1.ate4 d1aturbanc •• 
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themaelvee. Thb stat1lltic 1e oommonll used to provide &Il incl1catioJ'l 

of the degroe of autooGrreIatiol1 preeent in the residual •• 

Durbin and "'Ateonl give e table of critioal valuee for tbe VOIl 

elllllanll ratio, but thie table suffers f roAl IlL sone ot ignoranoe ,vi thin 

whiob th.e tabl .. are ullable to dberiJI.ina te between the be altorne.t1ve 

ouee. I:f autooorrelation i 8 found to be :;reeent, a nUlDt er of 

a l tel'native prooeduree auggeet th ... el....,8 . 

1) Isnore it. Thie 1s the eimpleet arid least 8~ti8factorl 

of all the alternativee. The re.eon for dissat18fac tion in thia 

approach liee in the fact that ootocorrelat1on t enl!o to undllrlJtate tne 

.WRpl1~ variances of the ooe[f,1oient., Slld consequently to affeot the 

value of the oorrel ation ooeff icient. Aa will be Been below when the 

opi riQal re8ul te are p:re80lltlld, theee effeots can be eJl:trmeq 

eigllificant mak11lg my conolu. l ona drawn from l.Uloorrected data un-

truatwortl1¥ in t~,e extrelae. 

:2 ) The ideal aDd ue\l"'11,)' unattainable method entails 8%80t 

koo"ledge of the varianee - c,avariance lOla trix of the dl" t urbanee tem. 

In ~le absence of such informa tion we ahal1 bave to make ~ simplifying 

&$8umption common t o all the methods of correction employed in 

praetice t hat the dieturbanee. u
t 

t Ollow a t 1rat order autore r eueiva 

scheme ot the form, 

u
t 

.. ~ I1t _1 + € t 

where I ~ 1<: d and ~ i aatiefie. t he a8st.llll.ptions 

"l 
_ 0-

E. 
iii .. 0 

(2) 

:ror all t. 

unee t heae aP.l81l1ll])tio!l$ han been In.~de, t !'>e tollo.if¥.! practical methode 

ere avail abl e . 

1 J. rll.lrbin and 13 . "" :lison, "Tlisting tor Serial I;ox'relation 1n 
Leaat Square. ,;egrGiloi,)n" , Pert 1, E10!Jletrica, Vol. '7 , 
( Dec •• 1950), pp. 409-28, IUld Part 2, JliometI'ic liI , Vol. ,a, 
(June , 1951), pp. 159-78. 
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3) A r a ther complicated two-etS8e estim~tion procedure which 

yields values which are 8symtotlcally correct has been developed by 

2 
LU.rbin. In view of tha aaYJllte tic!>l nature of t'"e solu.tion. tbe 

validity of 1tB application to smal l sample. re~ine, however, at 

beet u.noertain. 

4) A direct estimation of the autocorrelation coeffiol«lIlt 

in equation (2) by a regre •• ion on th& l east squares estimated residuals. 
A 

Thill est1lll8te (' iii then used to compute the treWlf ormed variables 

(Yt - ~ Yt - 1). (X2,t - ~ X2. t-l) (X3,t - ~ X"t-l) ••• , and simple 

le ..... t squares <again applied to estimate the rela tion betlleen these 

tranatormed variables. This method, simple as it may s eem, .utfers 

tWill the dieadvsntage that if the rellidu31e from the tranaformed 

variabl ea a~e Bt111 significantly 8utocorrelated, the estimation pro-

cedure must be r epea t ed until a random set of residuals results. ach 

1;.1I:'Ie thill pr.)cedure is rep.atsd, one observation is 108 10 and (0):1"-

quently in the abllence of !illY a priori inf'onoation as to the llUIIlber ot 

repeUtioll8 req~,ired. this .is not the !!lOst desirable procedure to 

adopt in the ease of e~&ll sampl es. 

5) The Ulo"t practical met.ilod and t ne Clmt 'Which baa been 

adopted 111 that euueated by Thiel snd l egar.:5 This method eone1ete 

of a direc t calculation of the autocorrelation coetf1cient of equation 

(2), t be trraneformation of the variables by this coefficient ae above. 

a nd t hen a regression on t he traneformed YIIriablea. Thie method has 

the adl'6ntQge ot being one stage. thUG m1nimioi Ilg the informlltion 101111. 

'fhe I'.uthore have f'urtl1er computed a table f or the Yon Neumann ra.tto 

baaed on a tnmet'ormation of the beta diotri ilutl.on for teetiIlg the 

preeence of autocorrelation. This table 111 euperior to tbat presented 

by !lurbin and • ataoll in t hai; it hna no zone of i8norBllCEl 8ml conaeqrantly 

:2 J . Curbin, n·F.:atimaUono! Parametere in Time- Seriea llegreseion 
,~odel." . Journal of the Roya l SuthUolIl Soo18ty (Ser. B), 
Vol. 22, (HO. 1, 1960), pp. 1'9 - S3. 

3 I" I . Thiel and A • .\.. Nagar, "Teeting t he Independence ot qegre •• i on 
Dieturllancee", Journal 01' tbe !iJaerican Statistioal 
Associa t10n, Vol. 56, (Dec •• 1961), pp. 793 - 806. 



- 136 -

.l~ernative D¥PotheBiG that there 18 8lBn1t1cant autocorrelation. 

unenev r ~.i. ta~le indicated the pre.ence of 8ignificant auto-

oorrelation, the abovlJ r .. ethod w 8 then usild to oorreot for it and t he 

rearee.ion repeatild on the oor~t~d data to obtain unbiased re.ult • • 

3. 'feat, f'or:;;tabllUy. 

1be regression W88 computed tor the entire period and wae 

then repeated with the war year. (194()~44) omHtecl to eee whether 

the abnormal condition; of war t1me had any effect OD the function. 

One of the 1l11POrtant ·tenete of s tudents of" the demand tor money ie 

7e8re, tor if this was not eo the concept of 3 lone run demand 

function would ha..,e extre;nely lind ted o~ficaDce, and henoe a.a;r 

~red1ot1one would be meaningl ess. The prinCipal test for 1natab11itT 

centre. around tne pre-war (1918-39) end poet-war (1945-6C) perlod •• 

In ONU to have sOlIle detinUe in:1ieatlol1 3liI to whether a .hit t ill 

the function h.e occurred between the periode under consideration. 

a teat Ilrnl!leci by Chow 4 na.e adopted . 'l'h1a 1:«18 t, hellce:Cortll O&lled 

the Chow teet, eonele te of computine the eum ot squares of the 

deViations for ell obeervations and t hen repeating the calculation 

tor each 8l'Oup nparately. From the e auma Qr squerea a. -ratio 

can te co~puted and it 1t exceed a a cnoeen critical value , the null 

rejected. It the residuals have a random distribution the te.t haa 

immediate applicability. Howeyor, lt 8ignificant autocorrelation ie 

present. serious difficultiee aria. which are f urther ex~cerbated by 

the llbeenc. ot lInY l1tel'!1iure d."l1l'l1! dth the influence of auto-

correlation on \he Chow t •• t. 

It autocorrelation ie fo~nd to be significant, three altern-

<4 G.C. Chow, "Teets ot Equalit.1 Betwell11 Seta or Coeffioi,mte in 
~'wo Linear hegreeeious", ~:oonoltetrlc&, Vol. 28, (July, 1960), 
pp. 591-605. 
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1) Do otning abeut it. In view of the 8erious consequences ot 

uutocoI'rela ti,:m, thio I'/Ould be all extremely 1.w .• i" proc, dure to 

adopt,eepoclally aiace autocorrelation will in a -jdi tion I!Ifh ot the 

number of de&res. of fre~dom of the Bum. of equaree. 

2) 'l'o oort'eot all the Ii.ta for autocorrelation and t .sn ·w repeat 

~l' toat on ~. corrected data. Thi. procedure, while undoubtedly 

swperier to the fOr'IHr , i. opel'J to oms aer11i1\1IJ re.ervat1o~. 

1) If there 'lOla. a disoontinuity in the function. there 18 

no a priori reason to aaaume that th.e autooorrelation ooe.ft101et 

hae rnaine4 UJlal tere4 a. 1. 1lDplicl tly ulJIIIIled. On ttle oontrar,y it 

would be t ar mora :tali.t!c to ... ~~ that the ooeff icient change. 

and hhQe has a dUfn-ent Talue for cach of the a;roUpll. 

ii) A coneequenoe of the method adopted to ocrreat f or auto­

correlation i8 ~~t the cii.tinction between the endpoint of the fir.t 

group and ttle initial point ot iM .. oond group bloome. rather 

blurrecl. a factor whioh II1ght be of importance in view of ttl. absence 

of 8JI3' theory d.aling wi ttl the •• nsi t1 vity of tho Chow test 10 

changes in end pointe. 

,) 'l'o OOff.ct all ttl. data for atltooorrelat10n, to oorreot eaoh 

group aepFlrawly 'llnd only ttlen to apply ttle t.,et to the corrected data. 

l'h1a . etho4. whilet oounter1ng ttl. latter objeotion to the Ilettlod 

abeTS can . t1l1 be oriticised on se.eral points. 

i) The oonetanoy of ~he .utocorrel~tion coeff icient i. 

sUll aallwaed when both greupe ot lata are oOllsidered to.,ther. but 

dropped w\len th.y -are coneidered separately. 

i1) n.caus . eaoh s roup of data baa been corrected 8lparately. 

Ii total of two observations haa be.n absorbed . qui t. apl!Irt frolll 

the information 10S8 a problem arises 1n the ¢eleule'ion of the 

nUMber of degrees 01' freodom of the ?-ratio. If there are three 

coetHaien1i. (inolud;!.Il8 th .. constant tem) in the reerellecioll equatiotl, 

III ob.e1"fft~ion. in tne fIrst group end 1'1 in the eeeooo. ttle i'- ratio 

haa ] alld (UH~-6) degree. of freedom r espeetiTely. Once all the 

ob&erTstien8 have be~n corrected, the deno~inator of thl ,-ratio 
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becollle8 (Ja+ n- ;) , wherus if ea ch oup he.d been corrected separatel;y 

Ilnd t hen w=ad, the dellOlUl'JAtor .. ould have becolle (ll+n-4 ). Si nce 

it ... .ali decide to adop1i ttle latter convers ioll, though beari.nl: in 

mind the 8S6WllJI't.iona Illade when.Tar II borderline <lue i s encoun1i.r.d. 

~either of the latt~r two alternat1veu 16 c~mpletelT outl ... 

rac tory though t r". last meutioned &eel:l& to be euperior lind 11'118 thus 

An interesting point arise. in <lonueetion with th8 

ae8umed con ~y 01 the autocorrelation coeff icient. A. "all 

PQillt9d ou1O aliov&, i t is Ii pEiori extremely di :flcult to jUBt1ty ita 

constancy if the ;, Wlction 18 diBcontinuous. ffowe.,.r, the test 1. 

l Oei oelly baaed on a null hypo\he.1e of oo~stanc1 and it this i8 

not rejec~ed the assumption 1. acc8ptBble. In Tiew 0 thie and of 

th& abSfi!lCe of M;! satisfac tory al ter na'tive, tho aeaWllpuon ()f a 

OQna tar,t autocorrfllaUon ooetl'101ent when OonTertH1g all the data 

'grouped together 8eelU unavo1dable. As 8 consequenoe of the aura 

01' ll.'1certa!ntl surrouMilJ6 t he teat , aU borderline ouea will be 

treated with due oaution. It the P-ratio ind1o~te8 & d1acont1nu1ty 

in the funotion. SellArate 1'egrel)s1ono will !le performed Oil t ile two 

groups of data. 

In order to spare the reader t e chore of e truggling through 

a 8IIemingly unconnected and enolleeo :as. of rae"l t., Ii system of 

clua1t1ca tion, e1Dl1lar to thf~t ot coopt . r I V ha. i,een adopted • 

• :aoh funotlon being t •• t ed h a been aesigned iii three dig!t number, 

'r!!;.. t irst di g! t i ndicatee t he monetary variable ueco.: 

* , ,,,L end 4 tv L 
t t 

The .. cond digi'~ l ndicBt." 

:nonth tl'e ... .11Iury bill r t8 ; ' ''' 12 IIOnlh deposit x'I>te; 4 - III1n1mu111 

o.,.rdraft ra. '~'1 5 ", ra te ot ret= Oil t he debt !lel d by the " . D.C. 

and 6 ~ anril!';G r ate of return on the II blic d.e bt . The t hird d4:1 t 

i ndioa tea t he constraint used: 1 ", \'IoaJ. th; 2 '" Qurrent 1nool1!e and 

TIme f or exltlllple. the equation nu:;~blllred 
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1.2.:5. would repre"ut the regression ot Iil:L ~a1ruJt 12 month 

treaeuzy bills tllId Permanent Il'lCOme. Til .. reeu1ts are presented 

grouped firat by the 1..ndelNlndent 'rar1abl. 1... the varioua 

det11!1itione of' lI(\ney . t tlen f or 61'.ch pari;l.¢',>!ar constraint, tile 

interest rate iii a llowed to oh8ll&e through all aix IJ;)eeible rates. 

rangin,g from abort term to long term. 

With the object of simplicity of tresentation in mind. the 

following ~out of the c6lculatiollS performed on each particular 

funetion haa been ad~ptv • 

for each eque,tic,n.!1!.: 

ive Buch calculationl wore performed 

i) a regression ov~r all obeervat1o.u.e. 

11) th& abo .. repeated ~ith the war ¥eBre (1940-4) om tted, 

iii) /I Chow te. t on the pre-war ami peat-war .;lata, 

iV) a regJ' •• siou ",vel' t ' ,e pre-flar years , 

and v) Q regress10n over the past-war years. 

'['I.e res ... l te presenhd be law follow this ordering. 'fhe letter I a' 

attached to My of the al>ov~ calculations iruiioates tllat t hey have 

been per/orJ:llld on the raw Uucol'l"lIcted data W,11!!reae the letter • 0' 

i"dic~tu that the data ,has blien corrected for autoccrrelat1on betore 

tne e8lQUlation ~ae performed. 

rile layout ot resuli .. (i ) , (ii). (1v) and (v) 1s identieal 

8Ild 110 the deAcription below can 'be tliken 8S partaining equally to 

all four. 'The L"'lIulta for tile raw data are presented firat. The 

estimated equation is writteb down in f~l, followed by the square 

of the correlation eoef!'ic1f1l11t; t !.!e llUlllLer 111 parenthesis on the 

: 'he Durbin-Watson 

statiatic ilt lilve" on the nex; line followed by tbe resul t8 or the 

hyp~theBla teat. If t hey indica.te t~.llt .. he null hy'.,ot llollia of 

ind,8j1endellee ehould be rejected, no further calouh tionll are per­

formed ; 1nlltf:laci~he data is then corr!)" ti!<l l'O l' Eltltocorrelation !\lid 

t b6 calculation re peated. H 1m t1ally. or EL ter correction. the 

Durb1n- I!t.iean &1.11.1018101<:: 1..c.diclite8 trmt the setitlllted ,ll!viationlJ are 

i l!l.d.8jlli!ld.en t, or in the t crtll.aately rare CUllI IJ ot tho correction pro­

cedure 0010 l elllg awfie1e..l tl¥ jloIYerful to 1'emove !I.ll the 8IItocol'rel"tion, 
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the t-Yalue. &loue with the concluaions ~rom the hypotheai. te.ta 

about the coeft1ciente are pre .. nted. The tiret representa 

.II II " ... 
!fa : ~'2 • 0, the .. COM Ho ; ~3 • 0 and the third Ho I f?J .. - 1. 

" It the teat ind1catae that ~3 1. not 81pUicant , no ~urthar t .. ta 

Oil 
/I 
~ ~ are undertaken. 

The only other relD81niDg oaloulation to be explained ia 

llWllber (it1), the reeult ot the Chow t .. t . . Aa above, the re.ult 

labelled ' a' give. the 1"-rat10 and the re8lllta ot the a1gnt:t'1canoe 

teat pertol'Dled on the uncorrected data and the rerot labelled '0' 

A .1la1a.r method ot pre •• ntauon haa been adopted tor the 

The onl¥ difference be1ng that I1nce ~~ . 0, the t-Yalu .. are given 

tor lQrpoth.a1. test. on ~3 wh1ch correapond. to & in Friedman'. 

tOl'lllUla tion. 

5. SO •• Other Econo.etrica! Probl .... 

Two other rt tall¥ iDlportant poillb of oYerwhellllill6 relevance 

to thi. atud.'\' abollt which unfortunateq ve1'1 litUe deti:n1 U CaD be 

said due to the relaU ... e lUI_e. of eoollOllletr1c. per ae u .. field ot 

atudy, are the ettecte ot =ult1co1l1near1t¥ and ot lagged Y8r1a~le •• 

Iflult1oo11inearUl 1a the n ... given to the probltlll which 

arise. when eOl!le or all of the explandor,y .. riabl •• in a relation 

art .0 hishl)' correlated ant with another that it becoae. iapo .. ible 

to d:!.8entqle their aeparate ini'luencea end obtain a reauonab17 

prec1ce •• timate of their relative effecta. Thi. will b. the caee 

till' weal th and inteN,t on acoount 01 the1r 1ntercQIIll'cted-n.... In 

rte. ot the problet118 encount.red in the .peciUcation of empirical 

lIlelUlure, of incolle and wealth, the aotual. data eaploy.d 1, unI1keq 

to obe;y the exact rel tionall1p predicted in th.or;y and und.r the .. 

CiroUlUtanC'. the anal;ye1e un4.rtaken by ilrllch5 1. ot r.l .... anc •• 

Howev.r, .ven witll t he help of IIIOdern .lectronto OOll))Uwra hi • 

• ugge.ted procedure would tnWl far IlION etfort tban could raaaowabq 

5 R. 1'r15Ch, 5taUet1oal Conflu.nce 
aegre .. ioR Sy.t... Oslo, 



- 141 -

be justified aDd in addition becau88 of the $till dubious appl i c-

A.b>1l1 t 1 of hie method to eeonollle'cdcs, thi8 phenollenon will IlOt 

receive emp11~Qal inv8.t1gation in the reeults pre,onted below. 

l:a&g8d var1abl e .. , a8 in the Clll$e or permanent incoillo and 

<ill the two i n terest r1.tee innl1vl ng public debt, on their own 

present a ser10us diff10ulty eince they introduco II bi all into t ile 

be axtr.&e1y ser10U9. 

appear ei lilultaneo"aly t h.e posit1on bacome", ... ell r.igh hopeteo8 and 

very 11 t tle relistlee can be pluoea. on &l'I3 r eBul ts sillee even r*fter 

correetior. fo r autocorrela tion the bias will oUll r me-in and there 

QOU no t aa ~' e t exist £< aaii.e!actor y p:Ncedure for estill!atillg thill 

6 bias. 

~'1 'loll 'theae caveats i ll mina, tho emp1rical reeu.lt ll of :titt1nt;{ 

III logar1 thmic function to the da ta are "r eGen t ed below i.-t the ordel" 

described above . 

6 For an eXBlllple of the t ' Pl! ot prebl e er,countered "ee L. R. Klein , 
"'rne BtiaaUon of Distribut ed LRde" , Econo!ldltri ca . 
Vol. 25 , (oot ., 1958) , pp. 553-65, and ~. ~ invaud , 
"'!.'he i>tlt1l!1<1 tion ot Di stributed aga: A :1on;.!ent" , 
Kconometrtca , Vol. 29, (Jul y , Ij61), pp. 430-33. 
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i) (8 ) In toll a -4.405 - 0. 404 1nr + 1.104 lnW 

d • 0.275 rejuct at 1~ aDd 5!.. 

(b ) 1n 11 . 1.461 - 0.284 lnr + O . ~94 lnW 

d • 1.'57 reJect at 1~ and 5t . 

reject at 1% accept at 1~ and , ,: 

11) <a) In ¥1 • 4. 796 - 0. 387 lnr + 1.121 loW 

d • 0.556 reject at 1% and 5~. 

(11) 1n "1. • 0.577 - 0.366 lnr + (). 80', lniV 

d .. 1. 822 accept at 1% and 5: . 

2 R • 0. 850 

2 R .. 0. 344 

2 R .. 0. 857 

2 II • O . 46~ 

reject at 1~ accept at 1% and 5~ 

ili) (a) F . 148.105 (tI) p ., 7·"'72 

re3eot at 1'; reJect at 1% 

iV) <a' In '\ "" 20. 772 - 0.468 lnr - 0.0048 1DYI 

cl .. 2.10, accept at 1;(, uud 5% 

reject at 1% accept at 1% and 5~ 

Y) (a) 1n M1 • 18.87~ - 0.157 lnr + 0.082 lnW 

d .. 0. 934 reJect a t 1% and 5% 

(11) 1n M1 = 6.821 - C.179 lnr +0. 156 lnW 

d • 1. 836 accept at 1% and 5. ' 

accept at 1; 

reject at 5:t 

(0. 645) 

accept at 1% and 5:' 

2 
l!l .. C>. 928 

R2 .. 0. 796 

2 R • 0. 5,2 

(20 ) 
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1) (a) In ~ • 4.6$8 - o. 77~ lnr + 0.716 laW 

d • 0.261 reject at ~ ad 5% 

(b) In !i. 1.756 - 0.572 lnr + 0.252 lnW 

d • 1.636 accept at 1% end 5% 

reject at l:t accept . 10 1% and 5,' 

11) (a) In Ml . ~.724 - 0.747 1nr + 0.756 laW 

d • 0.44. reject at 1~ and 5% 

(0) In ~ • 2.660 - 0.882 1nr + 0.346 lnW 

d • 1.81' accept a t 1~ and 5% 

(-5.541) (1.296) 

re~ect at 1% accept at 1% and 5% 

l1i) (a) H . 130.876 (b) F . 49.136 

re"ect at 1% r eject at 1~ 

1T) (a) la ~ • 22.157 - C.715 1nr - 0.091 1nW 

d • 2.0« accept at 1% and 5% 

(-12.297) 

reject a t 1': accept at 1~ and 5% 

.,) (a ) In 111. .. 1,. 1'.!02 - 0.437 1m' " O.H' laW 

d ~ 1.906 acoept at 1% and 5% 

aceept at 1" accept at 1% and 5)( 

re.1eot at 5% 

2 R • 0.505 

2 It . 0.600 



1) <a ) In 1\ • 4.234 - u.794 lIIr + 1.125 In. 

d • 0.229 rejec~ at 1~ and 5~ 

(b) In M1 • 0. '90 - 0.486 lIIr + 0. 756 lnW 

II • 1. 48' r eJeot at 1%. accept at 5% 

2 R • 0.538 

(5.112) (-1.646) 

reject at 1% reject at l~ accept at 1~ and 5% 

11) ( iii ) In ~ • 4. 518 - 0. 729 lnr + 1.113 lnW 
2 R .O.as, 

II .. 0.'71 reject at l~ and 5% 

(b) In ~ • 0. 115 - 0.71, lIIr + 0. 900 lnW 2 R • 0. 571 

II • 2.03' accept at 1% and 5% 

(-5.67e) (4.89') (-C.5«) 

reject at 1% reject at 1" accept at 1~ and 5% 

111) (a) F. 3'. 186 

1.) Ca) In ~ • 9. 376 - 0. 525 lIIr + 0. 463 lnW 

II • 0. 39' reJeot at 1% and 5% 

(b) In f\ .. 0.262 - 0. 506 lnr + 0. 840 In'' 

II • 1.186 re3eot at 1% and 5~ 

reJect at 1% 

.) (a) In ~. 21.117 - .188 lnr - O. OlllllY! 

II a 0. 9'6 reject at l ' and 5} 

(b) In f\ • 7.780 - 0. 215 lar + 0. 094 lnW 

4 • 2.241 accept at l~ ana 5~ 

(-2.870) 

reject at 5~ 

accept at l~ 

(0.627) 

accept at 1~ aDd 5% 

2 R • 0.751 

2 R • 0.561 

(,e) 



- 145 -

1) (a) In ~ • 4.41', - 2. 576 lnr + O. 9Ql lnl' 

d '"' 0. 4;1 reJect at 1~ and 5~ 

(b) la"\ u 1.196 - 1. 657 1nr + 0. 781 In'lr 

d • 1. 801 accept ai 1 lIlld 5J1.\ 

(-5.:rr6) 

2 R • 0 . 917 

2 R • 0. 635 

reject at 1:t reject at l~ accept at 1~ and ;i 

11 ) (a) In ~ • '.741 - 2. 449 Inr + 0. 921 lnW 

d '"' 0. 135 reJeot at 1~ and 5~ , 

(b) In ~ • 1.628 - 2. 192 lnr +,. 864 lnW 

4 • 2. 231 accept at 1~ and 5% 

(-5.716) 

2 R • 0. 922 

2 R • C. 731 

re~.ct at 1,. reject at 1% accepi at 1, . and 5% 

111) (a) F. 56. 224 (b) F '"' 34.851 

reject at 11 reJeot at IJ 

1T) (a) In 11 • 18.319 - 2.211 lor + 0. 2" loW 

d • 1.526 reject at 1~, accept at 5% 

(b) In ~ • 12.122 - 2. 073 lnr + 0. '11 lnW 

d • 1. 921 accept at 1~ and 5% 

reject at 1 

(2. 250 ) 

IICcept at 1'; 

reJeot a t 5~ 

(-4.991) 

v) (a) In ~ .. 21. 603 - 0. 612 lnr + o. co9 laW 

d .. 0. 521 r03eot at 1'; and 5" 

(b) In III • 6. 514 - 0. 700 lnr + .154 lnlV 

d • 2.514 acoept at 1% and 5~ 

(-3. 481) 

reJect at 1) 

(1.037) 

aooept at l~ and 5'% 

2 R • 0 . 888 

2 R • 0.840 

2 
!t • 0.192 

2 R • 0. 602 

(38) 

(22) 

(16) 
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Egn 1.5.1. 

i) (a) In l1. .. 6.906 - 3.411 Inr ... 0. 70', In'(l 

d .. 0.602 rejeClt at 1:i Illlcl 5.~ 

(0) In ~ 1.433 - 3.135 lnr ... 0. 697 ln~ 

d .. 1.575 rejeot at 1~ , accept at 5~ 

(-10.38C) 

2 
It .. 0. 969 

reject at I , l'1;!Ject at l ' accept at 1~ and 5 ~ 

11) (a) In ~ .. 6. -40' - 3.306 lnr + O.SO' In''' 

d • 0. 813 reject at IJ and 5% 

( b) In ~ • 2. 052 - ' . 378 Inr + 0.862 lnW 

d .. 1. 744 accept at 1~ and 5,~ 

(-11. 457 ) 

rej ect at 1:t 

111 ) (a ) P .. 12. 867 

l'ft ject at 15~ 

(b) 7. 209 

1v) (a ) In ~~ .. 15."1 - '.416 lnr ... 0. 401 InW 

d • 1.523 r ej ect at 1%, aecept at 5;'; 

( ll ) 1m ~ .. 8. 316 - 2. 978 1nr ... 0. 558 lnW 

d • 1.566 accept at 1% 8nd 5~ 

2 R .. 0. 969 

2 R .. 0. 906 

2 R .. 0. 684 

2 n .. 0.853 

(- 3. 051) 

r eJeot at 1~ reject at U; 

v) (a ) In ~ .29.'31 + (i. 41'1 Inr - 0. 412 !nil' 

d .. 0.993 reJect at 1~ and 5/ 

(b) In ~ .. 11. 551 - 0.054 lor - 0. 230 1nW 

d • 1.659 accept at 1~ and 5~ 

accept at 1;i: end 5.t accept at 1 .• Sl:.ld 51. 

2 R at 0. 687 

(3.,) 

(16) 



- 147 -

8gB 1.6.1. 

i) (a) In V1 • 7.013 - 2.644 lnr + 0.735 laW 

Ii • 0. 401 rej&ct at I f and 5~ 

(b) 1n M1 * G. 967 - 2.461 1nr + 0.676 laW 

d • 1.606 accept at 1% and 51 

(-2.100) 

2 R • . 947 

112. C. ;1:? 

:reJ ~ct at 1/ rejeot at 1, acoept at 1, 

reject at 5': 

11) (a) In ~1 • 6.148 - 2.529 lor + 0.761 laW 

d • 0.759 r eJeot at 1~ and 5t 
(0) 1n ~ '" 2.560 - 2.973 lor + 0.757 lnW 

" . d • 1.789 aooept at 1,. a.tId 5:,· 

2 R • C.954 

2 R • 0. 845 

reJeet at 1% 

(6.457) 

"leot at 1% accept at 1, 

"jed at 5~ 

lii) (a) P . 43.215 

reJ ect at 1;( 

(0) P .. :n.605 

reject at 1% 

iV) (a) In 1 '" 22.2(:-'7 - 2.939 lnr + 0. 061 In!ll 

c1 • 2.506 accept at 1% and 5:" 

re~ect at l~ accept at 1~ and 5; 

v) (a ) In Ml • 30.'44 + C.475 lnr - 0.450 lnW 

d • 1.136 reject at 1": end 5 ' 

(b) In Ml • 17.026 + 0.657 lnr - .567 laW 

d • 1.907 accept at 1': and 5,-

2 
R • 0.936 

2 
R • 0.426 

(1. '151) 

(19) 

(16) 

accept at lr.~ and 5-' accept at 1~ 

rejeot at 5% 

Mcept at 1:' and 5 . 



- 148 -

1) (a ) In '1. • ' . 599 ~ 0.302 lnr + 1.10'7 lllY 

d • 0.421 reject at l~ and 5; 

(b) In M1 e 0.'06 - 0.2'1 Inr + 0.866 lnY 

d = 1.811 acoopt at 1~ and 5% 

reject at 1"; 

11) (a ) In ~ • '.582 - 0.294 1nr + 1.106 In! 

d • 0. 677 r eject at 1~ an4 5% 

(b) In ;''' 1. 079 - C. 26C> 1nr • 1. 091 lilY 

d .. 2.110 accept at 1% and 5'; 

2 
l! • ,.924 

(0. 601) 

roJoct at 1% reject at 1~ &Ooopt at 1t. and 5~ 

111) (a ) F. 72.409 (b) p .. 0 . 910 

• 

rtlJect at 1f reject at 1~ 

lvj (a ) In "'1 .. 21.077 - 0.474 1nr + 0.064 InY 

4 • 2.105 acoept at 1% ~d 5% 

(-0.422) 

reject nt 1~, aooept at 1~ and 5 · 

v) (a) In M1 = 17. ;26 - 0.169 1nr + 0.146 1nr 

a • 0. 895 reject at 1~ and 5~ 

(b) I n .. 5.311 - C. 200 1nr + .'02 lnr 

d .. 1.704 accept at 1,,", and 5:>: 

accept At 1. 

roject at 5" 

(1.021) 

accept at 1~ and 5.': 

2 H .. 0.928 (20) 



- 149 -

Egn 1.2.2. 

1) (8 ) In Ml .. 0. 259 • 0. 528 lor + 0. 940 InY 

d = 0.'96 reject at 1" and 5, ' 

(b) In l1. .. 1.13'7 - \). 506 lnr ;. 0. 665 lnY 

d - 1. 945 acoept at 1~ and 5~ 

(-4.482) 

2 R • 0. 9:55 

2 R • 0. 666 

reject at 1;' r<>ject at 1, accept ai; 1/ and 5, 

11) (a) In .. ,. 0'0 - 0.51 lnr + 0.950 lnY 

d .. 0. 595 reJect at 1% and 5)0 

(b) In Mt • 0. 799 - 0.601 Inr + 0. 821 1nY 

d • 2.198 acoept at 1:' an<i 5~ 

2 R • 0. 9:52 

2 R .0.166 

reject at 1" x~ject at 1~ aceept at 1~ and 5% 

11i) (.) P . 69. 724 (b) P. ~.B,a 

rejeot at 1~ reject at 1'; 

1v) (a) In 1'1 • 22. 036 - 0.715 lnr - 0. 089 lnY 

d • 1. 986 aocept at 1~ and 5~ 

(-0.12 ) 

rejeot at 1~ aooept at 1~ and 5~ 

v) (a) In Mi- 14.850 - 0.38' lnr + C. 215 lnY 

<1 • 1. 664 accept at 1.z and 5~' 

aeOI'Jl't at 1. 

r e3eot at 5% 

accept a t 1~ and 5% 

2 R • 0. 941 (20) 

(10) 



- 150 -

1) (a) In 1\ • - 2. 868 - 0. 625 llU" + 1 . 097 lnI 

« • 0.287 reject a~ 1% and 5% 

(b) In Ii • -0.159 - 0. 474 llU" + 1. 0C8 laY 

« • 1. 972 acoept at 1% and 5~ 

2 R .0. 731 

(8. 622) (0. 068) 

re~.ct at 1~ reject at l~ aecept at 1% and 5% 

11) (a) 111 TIll co -2. 899 - 0. 590 llU" + 1.096 lnY 

« • 0. 381 reject a~ 1% and 5% 

(b) In ~ • 0. 783 - 0. 626 Inr + 1. 162 lnY 

d • 2. '49 accept at 1% aDd 5% 

reject at l:t re3eot at l~ accept at 1" an4 5% 

111) (a) , . 17. 626 

reject at l~ 

(b) ,. 29. 720 

reject at 

1T} (.) ln '1. • 5.847 - 0. 464 llU" + 0. 669 lnY 

d • 0.'64 reJeot at 1% aDd 5% 

(b) In Ml • 0.225 - 0. 595 llU" • 1. 024 lnY 

d • 1. 604 acoept at 1% and 5~ 

ri .. 0.810 

(-8. 179) 

reject at 1~ reject at 1:( acoept a~ 1% and 5% 

T) (a) In ~ • 21. 1}7 - 0.189 llU" - 0.013 lnY 

4 • 0. 938 re~ec~ at ~ aad 5% 

(b) 111 ~ • 7.698 - 0.210 llU" + 0. 101 lnY 

« • 2. 178 accept at 1~ aDd 5% 

(0. 628) 

reJect at 1% 

2 R .. 0. 568 



- 151 -

Rgn 1 .... 2. 

1) (.) In lIIJ. .. '.710 - 2.023 lnr + 0.925 InY 

d • 0. 602 raject at 1~ and 5~ 

(11) In ~ • 0.681 - 1."82 lnr + 0.9« lnY 

d .. 2.212 accept a' 1f, and 5% 

2 R • 0.956 

2 
Ii • 0.816 

reject at 1.l rejeot at 1. aocept at 1': and 5:: 

11) (a) In lI\ .. '.459 - 1.951 lnr + 0.930 lnY 

d • 0.008 reject at 1:' and 5~ 

(b) In -1. .922 - 1.742 lnr + 0.912 lnY 

d • 2.378 aocept at 1~ and 5% 

(-6.005) 

reJeot at 1; 

11i) (a) F. 26. ;64 

nJect at 1~ 

(b) 1' .. 19.516 

rejeot at 1;~ 

1Y) (_> In Ml • 15.881 - 2.029 Inr + G.34, InY 

d • 1.529 reject at 1~, accept at 5~ 

(b) 1n 1.!1 .. 9.910 - 1.848 1nr + 0. «8 lnY 

d ~ 1.977 aocept at 1% and 5~ 

(2.881) 

2 II .. 0.901 

reject at 1~ r eject 1 · reject at 1% 

v) (a) In Mi ~ 21.;85 - 0.670 Inr + 0. 010 lnY 

d .. 0.819 reject at 1.' and 5:' 

(b) In IIll .. 6.481 - (i .66() Inr + 0.159 lnY 

d .. 2.37" acoept at 1~ and 5 i 

r~joot ai 1 - accept at 1~ and 5; 

2 
11 .. 0 . 792 

2 R • 0. 596 

(38) 

(16) 



- 152 -

Egrl 1.5. 2. 

1) (a) 1n Ml • 6.144 - 2.7,1 1nr .. 0. 813 1nl 

d • 0. 943 reject at 1% and 5% 

(b) In 1f1 • 1. '769 - 2. 573 lnr + v. e89 lnY 

d .. 1. 592 reJect at 17;, accept at 5,,: 

(-1 .185) 

'£1.2 .. 0.981 

reject at 1'-' reject at 1t aocept at 1~ and 5~ 

11) (a ) 1n lI'J. • 5. 001 - 2. 682 lnr .. v.S2l lDY 

d a 0. 928 raJect at 1% and 5% 

(b) In U1 • 2.106 - 2.664 Inr + 0.877 lnY 

d • 1.628 accept at 1~ ac4 5~ 

2 R • 0.981 

2 R .0.948 

(-10.812) 

reject at 1~ reJect at 1% accept at 1% and 5% 

11i) (a ) F. 5.698 

reJect at 1;\1 aocept at 1~ and 5% 

1"-) (a> In ~ • 12.654 - 3.039 1nr + .521 In'{ 

d • 1.443 reject at 1~, acoept at 5~ 

(b) In M1 • 5.945 - 2.577 lnr + 0. 686 1n! 

d .. 1.510 reject at 1~, accept at 5~ 

2 R .. 0. 898 

2 R • 0. 864 

reject at 1~ accept at 1~ and 5% 

v) (a) 1n ~ • 33.983 + 0. 674 lor - v. G4' loY 

d • 1.209 reject at 1;~ and 5~ 

(b) In 1111 .. U.637 - 0.142 1nr - 0.248 lilY 

d • 1.644 accept ~t 1,., and 5t 

!l.ccept a t 1% _ 5,: accept at 1:' and 5'; 

• 

(21) 

(16) 



• 

- 153 -

RqD 1. 6. 2. 

1) (a) In M1 • 6.069 - 2.135 Inr + 0.776 lnY 

d • C.4'38 reject at 11 and 5 " 

(b) In ~1 - 1. 154 - 2.214 1nr + 0. S35 lnt 

d ~ 1. 721 accept at l~ and 5% 

(-6. 9,2) 

reject at 1,r 

i1) (a) 1n Ml • 5. 688 - 2. 059 1nr + 0. 790 lilY 

d • 0.799 reject at 1l and 5~ 

(b) In ~ • 2. 087 - 2. '3' lnr + O. B21 lnY 

d • 1. 818 &ccept at 1:' lllld 5% 

(-8.152) 

2 R .. 0.967 

2 n . 0 . 808 

2 R .. 0. 970 

2 R . 0.902 

reject a1; 1~ reject at 1~ accept at 1;;:; and 5% 

iii) (a) F. 26. 048 (b) 1 • 15. 225 

reject at 1% 

iY) (.) In ~ .. 20.560 - 2.797 lnr + 0.133 lnY 

d • 2.353 accept .. t 1% &lid 5,( 

rejec1; at acoept at 1% and 5% 

Y) (Il) In "1. • 34.1)43 + 0.598 11ll' - ,. 640 lilY 

4 • 1.406 reject at 1X. accept at 5% 

(b) In l\ .. 24.507 + 0.811 lnr - 0 .• 793 lnY 

d .. 2. 272 accept at 1% and 5) 

(1.7:m (-2. 822 ) 

2 R .. 0.760 

n.2 .0590 

(O.7J'r) 

aocept at 1% and 5j reject at 1% accept at 1~ and 5% 

(40) 

(19) 

(16) 



- 154 -

1) Ca) In III =-5. (;06 - 0. 324 Inl' + 1.174 lllY
p 

d = 0.398 reject at If and 5~ 

(b) In Ml ~~. 385 - 0. 259 Inr + 1.034 InYp 

d • 1. 742 sccsl't at 1:,( and 5% 

(0. 188) 

re3eot at 1% reject. at 1::; accept at 1% and 5~ 

11) (a) In 1 --4.930 - 0.321 Inr + 1.171 lni, 

d • 0.724 rejeot at 1% and 5% 

(b) In 1'1 • -2. 149 - 0.304 Inr + 1.226 lnlp 

d = 1.991 accept at 1~ and 5~ 

1'''.19ct at 1~ r oject at 1% accept at 1~ and 5% 

111) (a ) F. 65. 014 

r eJect at I t 

(b) P .. 44.909 

rejeot at 1 ' 

iV) (a) In ~ = 16. 775 - 0. 429 lnr + 0. 138 1nY, 

d • 2. 66' accept at 1% and 5% 

(1. 005) 

reJeet at U: accept at 1~ and 5f, 

v) (a) ln if,! • 19.907 - 0.131 lnr + O. 03fJ lnYp 

« • 0.944 reJect at 1~ and 5~ 

(b) 111 III • 6.327 - 1) . 1'36 1nr + 0. :<12$ lnIp 

d • 1. 686 accept at l~ and 5~ 

(-2. 199) (0.691) 

R2 • 0.794 

2 Ii .. 0. 538 

accept o.t 1 and 5~f acoept at 1; atld 5~ 



Fqn 1. 2. '. 

1) (a) 

- 155 -

In Ml =-1. a'9 - 0. 521 lnr + 1.0'9 InY p 

d • 0. 4\)7 reject at 1~ end 5% 

(11) In ~ • -0.104 - 0.485 lnr + 0. 976 InY
p 

d D 2 . 0~7 ace opt at 1~ and 5% 

(4.729) (-o.llS) 

reJect at l it reject at It. accept at 1% and 5% 

11) (~) In Ml • -1.956 - 0 .5 Inr + 1.044 InYp 

d .. 0.657 r ej ect at l~ and 5% 

(b) In ~ - -0. 672 - 0.576 lnr + 1.085 lnYp 

d .. 2. 229 ."cept I!I.'i l~ alld 5 .. & 

(0. 441) 

2 R • 0.952 

ro.1eot at l .h 

(5.656) 

r eject 10 1% accept at 1% anI! 5% 

(b) 'P . '5.151 

reJ~ot at 1% reJ~t at 1~ 

1v) (a) In '\ • 18. 416 - 0. 655 Inr + 0. 079 lnYp 

d .. 2.56:5 aooept at 1% and 5~' 

(-10. 564) 

rllJe<lt at 1:t 

(O. 62U) 

accept at 1% and 5% 

v) (a) In M1 u 15.746 - 0.366 lnr + 0. 2:54 InYp 

d • 1.62:5 accept at 1~ and 5~ 

.coept a~ 1:;:: wid 5 ,~ 

2 
Ii .. 0.962 (18) 

(10) 



- 156 -

2 
R •• 954 

2 R ., 0.758 

(2.228) 

nJect e.t 1, reject at 1~ accept at I f. 

reject at 5~ 

11) (a) In Ml • - 4.115 - 0. 614 lnr + 1. 15~ In¥ 
. P 

4 ~ ~.'OO r ejoct at 1% and 5~ 

(0) In ~l = -2.114 - 0. 697 lnr + 1. 373 InYp 

4 • 2. '46 acc.pt at l~ and 5% 

reject at 1;b reject at 1," 

111) (8) 1 . 14.035 (b) If'. 21. 646 

reject at 1% 

iV) (a) In ~ ., 2. 150 .. 0.4" lnr + 0.845 lnIp 

d • 0. 616 r 3eot at l~ and 5~ 

(0) In ., ·'. 755 • 0. 609 1nr ~ 1. 612 lnIp 

d • 1. 991 accept at 1% and 5% 

(-7.160) (7. a:n) 

2 R • 0. 846 

re~ect at 11~ reject at 1~ 

v) (a) In ~ • 21.306 - 0. 185 lnr • 0. 020 lnIp 

4 3 0. 938 reject at 1~ and 5% 

(b) In 111. • 7. 564 - 0. 217 lnr + 0. 12, lnYp 

d • 2. 159 accept .at l~ and 5~ 

accept at 1% 

reject at 5:' 

(0. 647) 

acoept at l~ and 5~ 

2 
It • 0. 569 

(41) 

(16) 



- 157 -

1 ) (a ) In )11 .. ~. acs - 2. 031 1ur + C.968 In! . p 

d = 0. 683 reject.' 1% and 5~ 

(b) In );l" -0. J16 - 1. 6'72 lnr + 1. 07() InY, 

d .. 2.419 aceept at 1% arlil 5:i 

11) (a) In III .2. 564 - 1.960 lnr + 0.97:5 1nY
p 

d .. (;.992 rej ect nt 1': and 5% 

(b) In Nl • 0. '36 - 1.918 lnr + 1.046 lnYp 

d • 2. 565 aeeept at 1% and 5% 

(0 . 564 ) 

2 
Il • G. 962 

reject a t 1il 

(12.70,) 

reject at l~ accept at l~ and 5:~ 

111) (.) F. 19.402 (b) r. 14.'4' 

reJect at 1% 

iV) (a) ln ~ • 14.6}' • 1.999 lnr + 0. 400 1nY, 

d .. 1. 663 acaept at 1~ IU'ld 5~1 

(-6.118 ) 

r eject at 1% aocept ",t 1% 
reject at 5~ 

reject at 1% 

v) (.) 1n 141 .. 21.615 - 0.6107 11'1r + (l.OO8 lnY, 

d a 0. 818 reject at 1% and 5% 

(b) In III .. 6.296 - 0.689 lnr + . 133 lnY, 

d ,. 2.387 accept at 1~ and 5% 

r e.1 f)ot at 1% accept at l~ and 5% 

2 R = 0.792 

(41) 

(20) 

(16) 



- 158 -

1) (a ) In ~ • 5. 539 - 2. 732 1nr + 0.841 lnIp 

d .. 1.103 reject at 1% and 5% 

(b) . In ~ • 2. 482 - 2. 592 lnr + 0. 876 InY
p 

d '" 1. 800 acoept at I t and 5 " 

(-ll. 528) 

2 R • 0.982 

2 R • 0.951 

re~eot at 1% reJect at 1% aooept at 1< and 5~ 

11) (a) In '\ .. 5.280 - 2. 1565 lnr + 0.848 lnTp 

d • 1.182 reject at l~ end 5~ 

(b) 10 ~ • 2.745 - 2.624 lnr + 0. 872· lnYp 

d • 1. 810 accept at 1~ and 5~ 

2 R .0. 982 

2 R • 0. 957 

reject at 1% rejeot at 1:t accept at 1% 

reject at 5", 

iii) (a) F . 3. 760 

aooept a t· 1 1 

reJect at 5% 

F • ;;:. 664 

aocept at l~ and 5% 

(41) 

iV) (a) 10 ~ • 11.002 - 2. 978 lnr + 0. 596 In!, a2 • . • &92 (20) 

d • 1. 622 acoept at 1~ and 5% 

rejeot at 1% .acept at 1~ 
rejeot at 5;(: 

v) <a) In Ml • 36. 313 + 0. 920 lnr - 0. 763 lnYp 

d • 1. 241 rej eot at 1~ and 5~ 

(b) In .. 17.an + o.:m :mr - 0.497 lnTp 

d .. 1. 671 aocept Mot 1% Md 5, 

(0. 349) 

IUlcept a t 1% and 551 accept at 1% and 5% 

ri '" 0.722 

2 R • 0. 447 

(16) 



~ 159 -

1) (a) In Ma ~ 5.946 - 2.1;6 lnr + 0 •. 184 InYp 

U All!/) 0.6·08 reject at 1% and ;~~ 

l.nM1 ~ 1.1'" .... 2.161 lnr ... o.as; lnYp 

d #:I 1.901 accept at 1%.M'd. S~ . 

(a.062) (*1.066) 

n2' O' 966 ,. ,.,. . 

reject at l~ accept at l~ and S% 

... __ t f • q 1 SF i I,," WWf "t . 11 if F r If' .f. W f4 ,W . fl. ~ ',' .• 4 , I Ub 

1i) (a.) In Ml #: 5.62., - 2 .. 068 1n1"- ... ,0.795 bYp 

d a 0 .. 901 x'oJect at 1% and 5% ; 

(b) In ~ := 2 .. 130 .. 2.247 1nr + 0.B42 !nY, 
a = 1.925 accept at 1% snd S$ 

reject at J$ rojeot at 1% a.ccept at 1% and 5% 

* '" . ,.,. ... '" r r f T ,r USotJl" g n. ,- Jt:5{ 

(b) F. 20.987 

re.J·ect Q. t· 1% . 

I. n I. ., FT H n _ .,)tl .. fI",,,,,,-,,,,,,,,, "'W"'1,.~-.Iirf. 

:Lv) (a) In f\ ~ 24.4,1· '.099 at - 0.031 tnt, 

d = 2 .. 718 acoept at 1% and 5% 
(-0.170) 

reject at 1% 

2 
ft ::;: 0 .. 936 

Lf 1 l: nH t· 1'41 , .IT' n J f 1_ •• It r r.w. ftl1 ,""'" 

v} (a) III Ml .'4~'40 + 0.610 lnr ... 0.6'5 lnYp 

d = 1.:;42 Njoct at l%t acoept at. 5'; 

J I ~ 

(0) ,k i~ ~ 2;.6'6 + 0.8'6 lnr - 0.82, lAY, 

a = 2.26·1 accept at .l;~ an4 5% 

(1·.901) 

accept at ~~ and 5" 
I . , J P- Y ..•. f'? 

(.,.OSl) 

njeot at 1% 

q . 1 . lfIiI .• 1 

2 n =- 0.776 

(0.656) 

1 fsrl • lJ 1 

p. .... 

FA. V'll d.I'A".U". 

. ~ .. 

.j.: 

. ~ 

i 



- 16v -

#.dgn 2.1.1. 

1) (a) In 

d s -.285 reject at 1% and 5% 

(b) In "2 "' 0. 94' - 0. 270 lIlr -I- 0. 602 lnl'! 

d • 1.144 reject at 1~ and 5% 

2 
R .. 0 . 890 

reject at 1,t accept at 1% 

reject at 5~ 

11) (a ) In M2 • -7. 702 • 0. 384 Inr -I- 1. 264 InW 

d .. 0. 613 reject at 1/ IIlId 5,· 

(b) In Y2 * -0.699 - 0. 358 lnr -I- 1. 024 InW 

d c 1.821 accept at 11 and 5$ 

( .. ·.119) 

2 R .0. 899 

(-3.466) 

:reject at 1': re j ect at 11 accept at 1'-' and 5." 

111) (a) F ~ 115.;84 

reject at 1~ 

(b) P '" 70. 648 

:rejeot at 1:t 

1..-) (a) In M2 • 14. 772 - 0. 456 lnr -I- 0. 237 lnW 

d .. 1. 796 aceept at I:~ all<l 5~ 

reJeo t e. t l'! accept at I:' reJl:lct at 1 .. 

v) (a) In ~ '" 20.119 - 0.067 Inr -I- 0. 04 In" 

d .. 0.5'4 reject at 1% and 5~ 

(b) In 2. 2. 204 - C.l25 Inr -I- 0. 404 1nW 

, d .. 2. 16 accept lilt 1; and 5, 

accept at 1% and 5% accept at 1% and 5~ 

2 
it .. 0. 297 

(20) 



Egn 2.2.1. 

i) (a) 

- 161 -

ln ~ = 1.002 - Ci . ilS lnr + O.sJ3 1nW 

d = 0. 202 reject at 1% and 5~ 

( b) In M2 • 1.'02 - v.548 lnr + 0. 418 lnW 

d. 1.~na rejeot at l~ . accept at 5 ' 

(-2.il9) 

2 
R .. 0 . 920 

:2 n • (l. 5M 

reject at 1; acoept at 1r-
,-

roject at 1)0 

11) (a) 

reJ ct at 5<£ 

I 
In M2 • 0.842 - 0. 740 11U' + o.er 11lil 

d • 0. ;03 r eject at 1~ and 5~ I 

In - 2 • 1.838 - 0. 789 lnr + O.5~7 lnW 

d • 1.854 accept a t l~ Mnd 5~ 

2 
It • 0. 920 

2 R • 0.680 

(2.491) (-1.754) 

reject at 1~ accept at 1,1: I accept at 1;t and ;~ 
reject at 5:' 

i11) (a ) F. 97.802 (b) F = 42.919 

reject at 1': 

1.,) (.) In »2 .. 16.011 - " . 692 lnr + O.:?OO lnli 

d = 1.543 accept at 1~ an4 5~ 

2 R • 0.962 

(-12. 028) (-a,67,) 

reject at 1" accept at 

reject at 5% 

v) (8) In U
2 

.. 16.815 - 0. 314 lnr + 0.191 lnW 

d = 1. 342 reject at l~ and 5 

(b) In .. 2 .. 8. 445 - 0. 300 lnr + 0.253 lnW 

d • 1. 9~~ accept at 1~ aud 5% 

(-1.804 ) 

aooept at 1 and 5~ 

R2 • 0 . 759 

2 R .0. 512 

(20) 

(10) 



- 162 -

1) Ca) In M2 • -7.18' - 0.776 lor + 1. 270 lnW 

d .. 0. 28' rej ect at r. and 5.£ 

(b) In !i2 • 0.161 - 0 . 415 lor + 0. 677 lnW 

d • 1.125 reject at 1% and 5~ 

(6.488) (-0. 910) 

2 
R • 0. 56.' 

reject at 1~ reject at l fo accept at Ii and 5% 

11) <a) In X2 • -7.544 - 0.707 lnr + 1.2a1 lnW 

d • 0.447 rej ect at 1% and 5% 

(b) In X2 • -0.510 - 0. 6'6 lor + 1. 047 lnW 

d = 1.949 acoept at 1~ and 5% 

r eJeet at 1; 

111) (a) p . 26.786 

iT) Ca> In M2 • 3. 958 - 0.519 lnr + 0.742 lnW 

d .. ().296 reJect at 1% end 5~ 

Cb) In M2 a 0.079 - 0.471 lnr + 0.889 laW 

d • 1.186 reject at l~ and 5t 

(6. 091) (0.760) 

2 
R • 0.915 

2 R .. C.630 

2 R • 0.&11 

reJeot at 1% reJeot at 1% accept at 1% and 5% 

v) (a) In K2 • 19.021 - 0.117 lor + 0.093 lnW 

d • 0.451 · rejeot at 1~ and 5~ 

(b) la ~2 = 1.755 - 0.152 Inr + 0. 451 laW 

d ~ 2. 437 accept at I~ and 5f 

(-2.510) 

accept at 1'; 

r eject at 5% 

acoept at 1~ and 5~ 

2 R • 0.190 

2 R • 0.379 

(22) 



• 163 -

1) <a> In - 2 • 1.24~ • 2. 511 1nr + 1.052 lDW 

4 • 0.514 reject at 1~ and 5% 

(b) In M2 • 0.527 • 1. 603 Inr + 0. 942 lnN 

d • 1.501 reject at 1~. accept at ~~ 

2 R .. 0. 729 

reject at 1" reject at 1,' aocept at 1% and 5:t 

11) <a) In M2 .. 0. 484 - 2. 366 lnr + 1. 074 lnW 

d • 0.867 reject at 1% ana 5~ 

(b) In M2 • 0. 406 - 2.126 lnr + 1.034 lnW 

d - 2.111 accept at 1~ and 5% 

2 R .. 0.946 

2 R • 0.826 

(8.971) (0.291) 

reject at 1 , accept at 1~ and 5% 

111) (a) F .. 42.'41 

nject at 

(b) F '" 42. 562 

reject at 1;( 

1y) (a) In -2 .. 12. 856 - 2.200 Inr + 0.492 Inl 

d • 1.170 reject at 1% and 5~ 

(b) In W2 .. 5.553 - 1. 901 lnr + 0.601 In 

d • 1.805 accept at 1~ and 5 ~ 

2 R • 0.863 

n3ect at 1% nj.ct at 1. reject at 1:' 

Y) (a) In X2 .. 19.718 - 0. 365 lnr + 0. 084 1nW 

d '" 0.400 reject at l~ and 51-

(b) In M2 .. 1.233 - 0.484 1nr + 0.555 InW 

d .. 2. 695 acoept at 1% and 5,' 

reject at l;i accept at I j\. 

rejeat at sil 

2 R • 0. 166 

( - 1.996) 

reject at 1% 

(38) 

(22) 

(16) 



- 164 -

Egn 2. 5.1. 

1) (a) In V2 - 3.555 - ~.284 lnr + O.94~ lnW 

d • v. 696 reject st 1% and 5~ 

11) 

(b) In "2 •.• 505 - 2.964 1nr + 1.017 1n\'\' 

d • 1.566 reject at 1, .• accept at 5:' 

(-10.614) 

reject at 1;>: reject at 1;( 

(.) In X2 • 2.aga - 3.144 1nr + 0. 964 lnw 

d • 0.896 reject at 1% and S:t 

(b) 1n ~ • 0. 994 - ' .171 lnr + 1.003 lnw 

d • 1.618 ac~ept at 1~ and 5~ 

(-12.112) (13. C93) 

:2 R .. 0. 971 

(0. 203) 

2 
R .0.918 

R2 • 0. 935 

(0. 044) 

rej ect at l~ rejeot at 1:i accept at 1" and 5~ 

111) (a) F. lO.02~ (b) '1,. 8.114 

roJect ot 1,~ reject at l ' 

iV) (a ) In M2 s 10.1eo - 3.419 lnr + 0. 652 1nW 

d ,. 1.364 rejeot at 1~. accept at 5~ 

(b) In M2 • J.199 - 2. 939 Inr + 0.811 lnW 

d ,. 1.511 reject at 1~, accept a t 5% 

reject at 1% accept at 1% and 5% 

Y) (a) In ~ • ~o.514 + 1.202 lnr - 0. 485 In" 

d • 0.748 reject at 1% and 5~ 

(b) In ~ • 5.941 - 0. 094 lor + 0.105 In 

d • 1.797 &0"))1; a t 1:' and 5;{ 

(-0.127) (C.3l4) 

2 R • 0.219 

(37) 

(:21) 

(16) 



- 165 -

i ) (8 ) 10 M2 x 3.794 - 2.551 Inr + c.~ loW 

d ,. 0. :585 reject at 1:': and 5/' 

(b) 10 :.12 " O. f127 - 2. :537 lnr + 0. 84?J lnW 

d .. 1. 285 reject at 1% and 5;/ 

2 R ." 0. 693 

(-6. 091) 

reject at l ;{. 

(6.872) (-1 . 276) 

r'~ject at 1~" accept at 1: and 5" 

11) (II.) In M2 • 2.77t. - 2. 413 lnr + 0. 925 In? 

d .. " . 902 rejec't I~t I t and 5. · 

(b) In M2 a 1.458 - 2. 775 Inr + 0.902 1nW 

d ,. 1.751 a ccept l!.t 1;]( snd 5, ' 

p.2 c, ,,., ... 
• :;II ~ • • f".;J'"J4 

n,ject Itt 1,~ reject at 1 accept at 1~ and 5, 

111) (8) F a 57. 907 

rej ect :t.t 1/ 

(I» I',. 46 .156 

reject at 1':l 

1v) (a ) In r~2 '" 16.845 - 2.956 1nr + G. 319 In'll 

d • 2. 363 accept !t.t 1': and 5;4: 

(-12.307) 

2 R '" 0. 970 

reject at 1).'. reJect at 1% 

v) (a) In ~ • 29.579 + 0.932 lnr - C. 424 lnW 

d & 1.088 reject at l~ and 5~ 

(b) In M2 '" 13. 916 + 0.764 Inr - c. 354 ln~ 

d .. 1.75H accept at l:~ and 5,~ 

acoept a t 1% and 5~ 

2 
R '" 0.555 

(35) 

(16) 



- 166 -

1) (a ) In M2 • -5.~35 - . 296 lnr + 1.225 InY 

d • 1) . 466 reject at 1:( and 5;~ 

(b) In 1.12 .. -C.S:?7 - (' . 211 1nr + l.e60 hY 

d .. 1. 710 aoctpt at 1." and 5% 

2 R • 0.953 

(0. 095 ) (0. 461) 

reject at 1/ rojeet at 1, ~ aocept !Pot 1: and S:t 

ii) (a ) ln 1i2 .. 5.827 - 0. 288 hI' + 1.224 InY 

d '* O. '774 t'l!ject a t l,~ and 5:;;' 

(b) 10 M2 = 2. 245 - 0.247 lnr + 1.229 lnY 

d '" 2.086 accept at l ·t and 5/~ 

2 R • 0. 956 

2 R .. 0.846 

reject at 1,.. reject at l i ; accept at l ;t WIld 5::: 

111) (a) 7. 4, . 510 

reject at 1:% 

iV) (a) In ~2 • 1'.652 - 0. 432 Inr + 0.300 lnY 

d • 1. 740 accept at 1~ and 5~ 

(-7. 87S) 

r&Joot at I f, acoept at 1% 

reject at 5% 

reject at 1. 

v) (a) 10 112 • 16.296 - (; . 088 lor + 0.125 tnY 

do .. \) . 493 reject at 1; and 5% 

(b) In J'!2 .. a . 609 - 0.139 Inr + . 786 lnY 

d. ., 1.516 reject at 1%, accept at 5,. 

accept at 1:' 

r eject at 5'·, 

accept at 1% 

reJect a t 5.~ 

2 
It • C. 452 

(2(: ) 



- 167 -

1) (a) 1.>1 1.t2 '"' -1. 463 - 0.533 lnr + 1.O:H 1nY 

d ~ 0.448 reJect at 1~ and 5, 

(b) ln M2 ~ 0. 374 - 0.460 lnr + 0.880 luY 

d • 1.85U acoept at 1~ and 5~ 

2 R • '.961 

2 R ... 0.768 

r~ject 8t 1, ; rllJect at 1 .. ; lICoept.t 1,: and 5,., 

11} (a) 1n -2 " -1.695 - n.515 1nr + 1.044 luY 

d • 0 ,69' reject at 1% and 5" 

(b) ln ioi2 '" -0.20-2 - 0. 541 Inr + 0 . 994 1nY 

d = 2.194 acoept at 1t and 5% 

(-4.519 ) 

2 R .. 0.961 

2 R .. 0.661 

reject at 1,: reject at 1,(. accept at 1% III1d 5% 

111) (a) 'i!. 43 ."126 (b) F '" 25. 886 

reject at 1% 

iv) Ca) ln M2 .. 14.602 - 0. 654 1nr + 0.274 luY 

d • 1.534 accept at 1'; and 5l 

2 R .. 0. 963 

(2.276) 

reject a\ 1.': accept at 1~ 

(-6.045) 

reject at 1t 

reject at 5~ 

v) (a) In 1II2 .. 15.406 - 0.320 1nr + 0.262 lDY 

d '" 1. 301 reject at l~ , accept at 5~ 

(b) 1n - 2 .. 7. 455 - 0. 296 Inr + 0.318 1nY 

d .. 1. 820 accept at l~ and 5,: 

(-2.115 ) (0.878) 

aooe;>t at 1% and 5/ aocept at l~ an~ 5~ 



- 168 -

1) (a ) In 1i2 .. - 5.275 - C.591 ln1' + 1.221 1111' 

d .. C.375 r ej ect at l~ and 5, 

(b) In M2 ~ ~· . 61a - C. 413 Inr + 1.125 ln1 

d c 1.650 accept at 11 and 5~ 

(11.961) 

2 R ,. 0 . 813 

r eject at l ,t accept at 1;,; and 5~ 

11) (a ) In M2 • -5.303 - .557 Inr + 1. 220 lnY 

d • 0. 473 reJect at l~ and 5~ 

(b) In ~2 • -1.295 - 0. 529 lnr + 1.236 ln1 

4 • 2. 206 accept at 1% and 5~ 

(-6. 988} (12. 702) 

2 R .. 0. 969 

reject a t 1". accept at 1. 

reject at 5:-

111) (.) F = 11.7e5 (b) P .. :n. 651 

reject at 1';; rejeot tit I .N 

1T) ( ft ) In ~2 • 0.389 - O. ~59 1nr + 0.941 InY 

d • 0.241 r eject at 1," and 5.' 

(b) In M2 • -0.179 - 0.477 1nr + 1.058 1nY 

d .. 1.639 acoept a t 1~ and 5~ 

2 R . 0.872 

reject at 1~ reject lit 1 accept at Ih and 5.'; 

v) ( ~ ) In M2 • 16.146 - 0.125 lor + 0.136 InY 

cl ,. C. 439 r eJect at 1;; JiIlld 5. 

(b) In ~2 • 1. 095 - 0.134 lnr + 0. 637 InY 

d m 2. 034 accept at I i. and 5~ 

(- 2. 5i10) 

accept at 1, · 

r ".1l1ot a t 5;' 

( 2.6E8 ) 

accept at 1 

r .. Ject at 5. 

(22 ) 

(16) 



- 169 -

i) (a ) In J 2 '" ,. ,,96 - 1.904- lnr .. 1. 060 l nY 

d '" 0. 721 reject at 1% and 5~ 

( b) In 1Il2 '" -~ .167 - 1. . 415 lnr + 1. 83 1nY 

d '" 1. :itJ6 accept at 1;: aud :; ' 

r e ject at 1,~ r eject a t l ' accept at 1% iUld 5", 

ii) (a ) 

d '" 1. 53 reject at l ' and 7,i 

(b) In )12 a: -C.1S' - 1. 642 lor + 1.(.96 1nY 

d '" 2. 244 ac<::el't a\ 1 " aa4 5,)1; 

:2 R • 0. 937 

reject at 1,.. r Ject at l fo accept at 1% and 5~ 

i 1i ) ( . ) F t 17.035 (b) F,. 22 .056 

reject at 1% reJ. ct at 1~ 

iT) (a) In - 2 ... 9.726 - 1. 936 lor .. 0. 640 lnY 

d _ 1. 173 r eject lilt 1;( and 5,i 

(b) In M2 • ~.722 - 1. 635 Inr + 0.761 1nY 

1\ ,. 2. 060 aceept at 1,1 and 51! 

',l 
R~ • 0 . 94C 

2 
R '" 0 . 889 

reject at 1 reject at 1~'~ accept at I t and 5/ 

v ) (a ) 1n 11.2 ,. 18. 977 - 0. 391 1nrt 0.1:23 In!" 

d .. (;. 391 reJeot at 1:' !Uld 5;' 

(b) In l!.2 " 0. 507 - 0. 4-11 lor + 0.775 lnY 

d " 2. 290 accept at 1:" and 5: 

r<:>Ject at 1% 

a2 .. 0 .171 

(3a) 



- 170 -

1) (a) In M2 • 2.934 - 2.524 lnr + 0.962 In! 

d • 0.7'7 reject at 1% and 5~ 

(b) In M2 • 0. 470 - 2.298 lnr + 1.024 lnI 

4 • 1.559 reject at 1%, acoept at 5% 

2 R • 0.986 

(-10.128) (16.822) (C.399) 

reject at 1:% reject at 1'~ acce~t at 1;1(, and 5:t 

11) (a) In M2 • 2.577 - 2 •• 30 1nr + 0. 937 InY n2 • 0.986 

d _ 0. 832 reject at 1~ and 5% 

(b) 1n 1(2 • .643 - 2.'96 1nr + 1. 017 In! 2 R • 0.955 

d .. 1. 651 aocept at 1% and 5% 

(-10.502) (16.651) (8.279) 

reject at 1 reJect at 1% aceept at 1:' ud 5~ 

11:1.) (a) If. 3.899 (b) F . ' .137 

acoept e.t 1:' Imd 5% aocept at 1.t and 5% 

iv) (a) In Uz • 6.6" - 2.888 lnr + 0.811 InY 

d • 1.141 r eJect at 1~ and 5~ 

(b) In X2 • 1.685 - 2.,,8 Inr + 0.941 1n! 

d .. 1.498 reJeot at 1~ , acoept at 5 ' 

(-1.685) (-2.,,8) 

/locept at 1:% and 5~' accept at 1% 

raJect at 5~ 

v) (a) In M" • , •• 638 + 1.'77 lnr - 0.696 InY 

d .. 0. 813 r .Ject at 1% and 5% 

(b) In M2 • ;.041 - 0.615 Inr + 0.389 lnY 

d • 1.467 reJect at 1%, accept a t 5~ 

(-0.688) (o.au) 

2 R • 0.9'4 

2 R • 0.SS6 

(0.941) 

accept at 1% 

accept at 5" 

2 R • 0.266 

C~7) 

(21) 

(16) 



- 17l -

!i:gll 2. 6. 2. 

1) (.) In M2 • , .112 - 1.975 lnr + 0. 920 InY 

d • 0 . 421 reject at 1% and 5% 

(b) In V2 • 0.507 - 1.917 1nr + 0.943 lnT 

d u 1. 491 reject at 1~. accept at 5~ 

2 . R • 0.825 

(-6. 481) 

reject at 1% 

(10.165) (-0.609) 

reject at l~ accept at 1% aDd 5~ 

11) (a ) In M2 • 2. 654 - 1. 885 1nr .~ 0.9'5 InY 

d • 0. 72, r eject at 1% and 5% 

(b) In - 2 • 0.872 - 2.132 lnr + 0. 958 lnY 

d • 1.755 accept at 1% and 5 

2 R • 0.979 

reJeot at 1,4 rejeot at 1:' acoept at 1~ and 5% 

111) (a) P ~ 34. 812 (b) P . 20.699 

reject at reject at 1;( 

1T) (a) In '2. 15.}O8 - 2.774 1nr + 0. 394 lnY 

d ow 2. 083 accept at 1" and 5% 

(-lC.062) 

reject a t 1,( reject at 1% 

Y) (a) In M2 • '3. 075 + 1.049 1nr - 0. 604 lnY 

d • 1. '65 reject at It . accept at 5i­

(b) In 1tI2 ., 21.009 + 1.010 lnr - 0. 595 lnY 

d • 2. 041 accept at If and 5~ 

2 R • 0. 324 

accept at 1", accept at 1f 

reject at 5% 

accept at 1~ and 5% 

reject at 5~ 

(40) 

(16) 



- 172 -

1) (a) In V2 • -7.040 - 0.318 lur + 1.28' lnIp 

d • 0. 425 rej.ct at 1% and 5% 

(b) In M2 • -1.079 - 0.246 lnr + 1.202 lnY
p 

d • 1.577 reJeot at 1%, aceept at 5~ 

2 R .. 0.966 

2 n • C.759 

reject at 1f reJect at 1:;;; accept at 1'; lUlU 5" 

11) (a) 1n M2 • -6. 970 - 0.315 lur + 1.280 lnY
p 

d • v. 54l reject at 1~ and 5% 

(b) 1n V2 • -3.230 - 0.295 lnr + 1.'29 lnIp 

d • 1.961 accept at 1~ and 5% 

reject at 1; 

111) (.) .~. 37.894 

rejeot at 1;t reJeot at 1~ 

1v) (.) 1n ~2 • 9.330 - 0.399 1ar + 0.504 lnYp 

d • 2.326 accept at 1~ and 5~ 

reject at 1% 

v) (a) In M2 • 20.938 - 0.054 lor + 0.004 lnIp 

d • 0.551 reject at 1% and 5~ 

(b) In M2 • 1.415 - 0.142 lur + 0.628 lnIp 

d • 1. 584 aceept at 1~ and 5% 

2 R • 0. 970 

2 
R '" C.892 

2 
R - 0.971 

2 
R • 0. '05 

accept at l~ and 5:.t accept at 1% 8lld 5;( 

(18) 



- 173 -

1) (4) 111 - 2 -3.120 - 0.532 lJIl' + 1.113 11IY, 

d • 0.459 re~ect at 1% ~d 5~ 

(b) 1n M2 • -J.83S - 0. 459 lJIl' + 1.144 lnYp 

d • 1.933 accept at l~ and 5% 

2 R • 0.913 

2 . 
R • 0.926 

reject at 1% reject at l~ aocept at l~ and 5% 

11) (.) 1n ~2 • -3.225 - 0.520 lnr + 1.117 lnTp 

d • 0.182 reject at l t an4 5f, 

(b) ln W:2 • -1.692 - 0.539 lJIl' + 1.177 lnYp 

d • 2.218 accept at 1% IUld 5~ 

:2 
it • 0.915 

:2 R .0.914 

reject at 1~ rejeot at 1 .. , accept at 1~ and 5.' 

111) Ca) F . 36. 254 (b) p. 23.085 

reJeot at 1;~ reject at 1:h 

1T) (.) In - 2 • 10.818 - 0.608 lJIl' + 0. 451 lnYp 

d • 2.176 accept at b und 5~ 

2 R • 0.977 

reject at 1% Z'eJlICt at l it reject at 1~ 

(28) 

y) (a) 1n M2 • 11.134 - 0.281 lnr + 0.183 lnTp a2 • 0.751 (10) 

d • 1.200 reject at 1~ and 5% 

(b) In ~ ~ 7.714 • 0.286 lnr + 0.280 InYp 

d • 1.825 accept at l f, and 5~ 

(0.613 ) 

2 
li • 0.417 

acoept at l~ and 5~ aooept at 1:' and 5i 



- 174 -

i) (a) 1n . 2 • -6. 349 - 0.609 lnr + 1.273 lnIp 

d c 0. 496 rejec~ at 1% and 5~ 

(b) In M2 • -2. 024 - 0. 444 1nr + 1. 361 luY
p 

It • 1. 749 accept at l~ and 5% 

(-6. 530) 

reJflot at 1:( rliJect at 1% 

11) (a) In M:! .. - 6.365 - 0.5'71 Inr + 1. 272 lnY, 

d • 0. 610 reject at 1% and 5% 

(b) In V2 • -2.721 - 0. 550 lnr + 1. 40, lnY, 

d • 2.266 accept at 1~ and 5% 

reject at 1% reject at 1% re3ect at 1% 

iii) (a) F . 9.002 

reject at 1.1i reject at l~ 

1v) (a) In K2 .. -3. 984 - 0. 439 lnr + 1. 149 1nTp 

d • 0.51; reject at 1% and 5% 

(b) In ~2 • -4. 463 - 0. 537 lnr + 1. 928 InYp 

d • 2. 060 accept at 1% and 5% 

(5. 266) 

2 R .. 0.970 

2 R .0. 974 

2 
R .0.095 

2 R .. 0. 905 

2 R .. 0. 900 

(10. 939) 

reject at l~ reject at 1:' 

Y) (a ) In 152 • 18. 293 - 0.122 lIlr + (). 13C inY, 

d .. 0. 443 reject at 1:( and 5% 

(b) In ~ • 0. 930 - 0.169 Inr + 0.691 lnYp . 

4 .. 1. 918 aocept at l~ and 5~ 

2 R .. 0.192 

2 R .. 0. 441 

accept a~ 1% accept at 1~ acoept at 1% &ad 5~ 

reject at 5% 

(20) 

(16) 



- 175 -

1) (a ) In M2 • 0.180 - 1. 918 lnr + 1.095 lnYp 

d • 0. 79' reject at 1~ and 5% 

(D) In 112 • -0. 889 - 1. ;83 Inr + 1.182 luY
p 

d • 2,.181 /!leo,pt at 1;( and 5~ 

(2. 00) 

2 R • 0. 976 

2 n .. 0.918 

rej 80t at 1;'1: re;1oot at 1 .• aooept at L"" 

reject at S*' 

11) (a) lu M2 • 0. 077 - 1.844 lnr + 1.101 1nT, 

d • 1. 177 rOJeot at l~ and 5~ 

(D) In M2 • -o . 'l32 - 1. 794 lnr + 1. 151 1nYp 

d ~ 2 •• }9 aocept at 1% and 5~ 

2 R .. 0. 979 

2 
R - 0. 954 

reject at I i raJoet at 1)1> accept at 1% 

reJect at 5% 

re.1.ot at 1::': 

iT) (a ) In M2 • 7.636 - 1. 689 lnr + 0. 136 luYp 

d • 1. 385 r 9Jeot at 1~, aocept ~t 5% 

(D) lu M2 • 2.07} - 1. 722 lnr + 0. 9'6 luYp 

d • 2.368 acoept at 1';; a.od 5:t 

2 R • 0. 695 

reject a t 1~ reject at 1% acoept at 1~ and 5~ 

Y) (a) In ~ • 19.063 - 0. 383 lnr + 0. 118 luYp 

d • 0. ;96 reject a t 1( au~ 5~ 

(b) In -2. . 461 - 0. 512 lnr + 0. 828 luYp 

d .. 2. 296 accept at 1': and 5% 

(2. 901) (-0. 602) 

2 R .. 0. 166 

2 
It .. 0. 535 

reject at 1 accept at l~ acoept at I f. and 5~ 

reject at 5:t 

(41) 

(20) 

(16) 



- 176 -

i) (a) In 142 .. 2. 419 - 2.510 lnr + 0. 987 1nY, 

d • 0.986 reject at 1~ and 5~ 

(II) In ~ • 0. 599 - 2.305 lnr + I . O) lnYp 

d • 1.875 accept at 1~ and 5~ 

2 R .. 0. 986 

2 
It • 0. 955 

(-10.565) (17.161) (0.493) 

reject at 1~ accept t 1~ and 5~ 

i1) (a) In ~ . 2.077 - 2. 422 1nr + 0.997 lnY, aZ • 0. 986 (36) 

d .. 1.061 re3 ect at 1~ and 5~ 

(11) In M~ .. C.716 - 2.337 lnr + 1.025 In! , . p 
2 R .. 0.962 

d • 1.907 accept at 1~ and 5~ 

(-10.251) (16.846) (C. 4C6) 

reject at 1~ reject at 1% acce.pt at 1:t and 5% 

iii ) (a) P ~ 3.478 (lI) P. 2.644 

accept at l~ and 5~ accept at 1~ and 5% 

iT) (.) In M2 • 4.237 - .2. 821 lnr + 0.921 InTp 

d • 1.503 re~ect at l~, acoept at 5~ 

(1I) In - 2 • 2.220 - 2.577 lnr + 0. 961 lnYp 

d .. 1.871 acoeJlt at 1~ and 5% 

2 R • 0. 933 

a2 .. 0. 890 

(4. 882) (-o.2e)c) 

rejeot at l~ accept at 1;( an4 5;( 

Y) (a) In ~2 • 37.179 + 1.645 lnr - 0. 827 InTp 

d .. 0. 931 re3ect at 1% and 5~ 

(II) In M2 .. 8.785 + 0.100 1nr - 0.019 lnY, 

4 .. 1.509 reject at 1~, accept at 5~ 

(0.120) (-0.043) 

acoept at 1:S: and 5% accept at 1" and 5% 

2 R • 0.285 (16) 



- 177 -

Egn 2. 6. 3. 

1) (a> In 112 • 2. 948 - 1.975 lnr + 0.929 lnYp 

d • 0. 562 reJectt at 1" and 5~ 

(b) In N2 • C.I07 - 1.89. llU' + 1.042 !nYp 

4 • 1. 798 accept at 1~ and 5~ 

2 
It .. 0.975 

2 II .. 0.857 

(10. 225) (0. 412 ) 

r,,~ect at 1:' reJect at l~ ccept at 1~ end 5~ 

11) (8) In - 2 • 2. 551 - 1.894 lnr + 0. 942 lnYp 

4 • 0. 840 rojoct at 1~ and 5% 

(b) ln ill;! .. (: . 609 - 2. 018 llU' + 0. 998 lIaYp 

<l • 1. 906 accept t\'t 1;1 and 5% 

2 R • 0. 978 

(11. 268) (-C. 017 ) 

nJect at 1% reject at 1% 8I)a p1 at 1% sn4 5~ 

1i1) (8) J . 29. 460 

reject at 1~ 

iV) (a) 1n ~ • 16. 922 - 2.938 1nr + 0. ,29 InY, 

4 • 2.610 accept at 1% and 5% 

v) (a) In l!!2 • 33. '30 + 1.056 lnr - ( .617 InYp 

d .. 1.305 reJect at l~, accept at 5~ 

(b) In - 2 • 20.271 + 1.e51 Inr - 0.619 loYp 

d • 2.070 cctept at 1~ in4 5% 

(1.558) 

2 R .. 0. 362 

accopt at l~ accept at 1. accept at Ii and 5~ 

reject at s;t reject at 5;~ 



- 178-

1) (.) In Lt • -10. 702 - 1.18' lnr + 1.'48 lnW B2 • 0.569 ('8) 

cI • 0. 525 rejeot at 1% Ul4 5." 

(b) In Lt • 2.0'9 - 1.092 lnr + C.501 1nW 

4 • 2.164 accept at l~ and 5~ 

(0.547) 

acoept at 1% accept at l 'll aD4 5% 

2 R .0.17' 

11) (a) 1n L
t 

• -11.273 - 1.151 lnr + 1.37' lnW R2 • 0.540 ('5) 

4 • 0.57' reJect at 1% and 5~ 

(0) In Lt ~ 1.756 - 1.157 lnr + 0.576 

d • 2.181 ao~pt at 11 and 5% 

accept &'t 1:.;' 

iii) (a ) P. '9.899 

re3ect at 1" 

accept at t% and 5% 

l' ,. 18. 5'2 

"3"t at 1% 

2 R • 0.180 

iT) (a) In Lt • 141.895 - 2.970 1nr - 5.557 InW H2 • 0.79' (19) 

d • 2.469 aooept at 1% and 5% 

(-7.815) (-6. 115) 

reject at reject at 1;( re3eot at 1% 

Y) (a) In Lt • ,8.095 - 0.261 lnr - 0. 796 laW 

d • 1. 518 re3eot at 1~. acoapt at 5~ 

(D) In Lt • '1.644 - Q.194 lnr - 1.099 laW 

d • 2.121 accept at 1% and 5~ 

2 R .0.928 

acctpt at 1~ an4 5% acoept at 1%· acoapt at 1'; al14 5": 

re3eot at , ,: 



- 179 -

Egn ' . 2. 1. 

1) (a) In Lt ... 29. 666 - 2. 604 lnr - 0. 404 lnrl 

d • 0. 547 r~j~ct at 1% and 5% 

(b) In Lt • 9. 220 - 2. 467 lnr - 0. 664 ln~ 

4 • 2. '26 aecept at l~ and 5~ 

(-0. 602) 

reject at 1% accept at l~ and 5% 

11) (a) In Lt • 30. 2'6 - 2. 646 lnr - 0. 428 In'' 

d • 0. 542 reject at 1% end 5% 

(b) In L
t 

• 10.156 - 2. 660 lnr - 0. 867 lnw 

d • 2. '62 accept at 1~ and 5% 

111) (a) F. 36. 051 

reject at 1:t 

(b) F. 20. 122 

reject at 1% 

iT) (a) In Lt • 155.661 - 4. 671 lnr - 6. 05' In' 

d • 2.730 aocept at 1~ end 5~ 

(-7. 572) (-6.'21) 

2 R • 0. 657 

2 
!t • O. :H5 

2 R • 0.631 

2 
it .0.364 

2 
1{ • 0. 849 

reJect at l~ rejeot at 1" reject at 1~ 

Y) (a) In L1;. 22. 659 - 0.769 lnr - 0. 100 In'H 

11 • 1. 7)1 aceep1; at 1~ and 5% 

aocept at 1:t 

rejeot at 5:t 

(-0. 173) 

acoept at 1% and 5~ 

(10 ) 



1) (8) In Lt = -10.85' - 2 .. 26, lnr .. 1.4'6 lnW 

d * 0.'42 re3ect at 1% and 5% 

(b) 10 Lt = 0.440 - 2.;82 ln~ + 0.8'9 laW 

d • 2.021 &eoept at 1% ad 5% 

( .. '.309) (l.l,a) 

fJ. n "Tt l' T l. f. ." ... 9,1.1 f1 . 11 ,1 'iIJJL .. 111._ II]! liL, J. _ .J 

11) (a) In Lt • -11.360 .. 2.1,0 lnr + 1.4;2 lnW 

d. .,0 .. "1 re~ect at l~ anti 5,% 

(b) 1ft Itt 1M 0.002 - 2.914 1m- + 0.952 b;W 

d • 1.972 aeoept at 1% and 5% 

(-5.111) (1.23"() 

re3Qct at 1% accept at 1" and ," 

.. 11.1 j __ flI 

11i) (a) F = 8.4'4 

rej·ect at 1% 

" , "j 1 1.F n - t J 1 .1 It .L . II TI 

(b) iF. = '.509 

re3Qctat 1" 

2 
R == 0 .. 5'. 

,.If - Q, I 

2 R .0.511 

nn t!fI .oJ Lf .1 d!l J ElF _ L I 1 --2 JUI11 Lt. JIll f 1 t 1 ... 'F ... ;. 1m -" -,,-, 

1v) (.) In L, = 67.512 - '.'50 lnr - 2.09' laW 

d • 0.480 H~oct at 1~ ana 5" 

(b) In L, ;8 a.seo - '.771 lnr ... \),.;61 1n\"? 

4 ==: 1.116 accept at 1% and 5% 

(-5.,062) 
. 

:re3ect at l~ accept at 1% and. 5% 

," '11 fi .1 ,. ~, ',tllr t. " 1 f" r 1 i11111,. 

T) (a) In Lt .. 4'.907 - 0.172 lnr - 1.314 lnw 

d =- 1.,67 aocept at 1% ,and 5~ 

!la, .• tl" 

(-1.160) (-6.000) (~1.4'6) 

If . PI ,$" .111.1. 11 ijL rIll' nM !I" 1 . 1J11 ,I , tl _ t i •. til n .IT , . 1 I' ' . , 

. : .. 

'!I -,. 

n b • f1 lI ... uus 

( 16) 

,I,,' 

.. ~ 
, .": 

i' . 

.' .~ 

:;.t 



1) (a) 1n ~= 14.418 .. 7.478 1m- ... 0.16a lnW 

4 a 0_609 -reject at 1% and 5% 

(ll) In Lt = 4.500 .. 6.442 In:t' + O .. 63SlnW 

d =: 2.34' accept at 1% and ,% 
(-'.953) (1.016) 

reject at 1% acc.ept at l~ and ,~ 

T1 .r. ,-,. _.. r AU d. 1] ,_ f I Un! . ~ .J, .1"- 1 _ .n t .4 I n t- i .. "",p J 111. \1., 

11) (a) In Lt = 1'.122 - 1.'41lnr + 0.802 lnW 

d '* O.G22njeat at l~ and. 5~ 

(b) 111 L1; =,.220- 6.914 lnr 4>, o. iO' UlW 

d *' 2.,41, 8COep't at 1% and 5" 

(-3..826) (0.99') 

r.e3eet at 1% aoeopt at 1% and 5~ 

(42). 

l - r .. ~._-- t 

.t(IfIIUU lilT)' 11 .14 tf j ,.-, d. . U J. J ,r .I r H f 1 J. f r 1. P J:tr HI lOt _ .Ji1. . 1 A M t 1 Ai ~ n .. 

(b) :f '= 4.'54 111) (a.) 'P ~ 16.'76 

njaet at 1% acoept at l;g, "lent at ;% 

Jumr 1 M 1I.1iI :it L lL I ... 1 ",,,l.t ,I! r " 11 11.lfU tt . U7 -$i. f. 1 1'- - . . ~-,; IX; .' 

1v) (e.) 1n Lt := 121.64' ... 13.654 lnr - '.597 lnW n2: #2 0.685 

d ~ 1.601 SHepta' 1% ,and .,,, 

(·'.996) 

, 1 f f 1.. ~ 

j lilt .. l Jl ". -t fi \ , "t _ . ff. • In 'm '!iI til I.. r ilTN@ n iii ' '. F 12 n ,I J _.fHi XI .ff r m .. H , . 1)1t '. nnw" _, r j . 

.. 
y) (0,) 1r1 L

t 
.:At 44.694 .. 1.'52 lnr .. 10.99, lnW (16) 

4 # 1..811 accept at l~ end ;% 

(-5.313) (0.',9) 

:reJect ,at l~ accept nt 1% anti sit 

J. ·11 ..••. 1 t I . lin .IM -, r j 1: \ . 

... 

.' 
f. . 

. i 

". - .'! .~ 

:" 

"'T, 



- 192 -

Egn 3.5.1. 

i) (a) In L;: • 19. 001 - 9.579 lrlr + 0.547 1nlV 

d • 0.636 reject at I f, and 5% 

(b) In L
t 

• 5.765 - 10.256 Inr - 0.602 InW 

d = 1.652 accept at l~ and 5~ 

reject at 1%· accept at 1~ and 5~ 

11) ea) In Lt • 18.926 - 9.553 lrlr + 0.549 loW 

d • 0.6" reject at l~ and 5~ 

(b) In L10 • 5.330 - 9.906 lrlr + 0.634 lnVI 

4 • 1.666 aocept at 1~ and 5~ 

111) (a) F .. 9.857 (b) F .. '.134 

2 
R • 0.729 

2 R • 0. 426 

2 R • 0. 439 

reject at 1~ accept at 1~, r eject at 5% 

iT) (a) In 1;: • 106.26 - 21.364 lnr - 2.675 lnW 

d .. 1.144 re~ect at 1~ and 5f. 

(b) In L;: • 49.'58 - 19.179 lrlr - 2.128 In 

d • 1.579 ae".pi: at 1'; lUll! 5% 

(-1.520) 

accept at 1% and 5% 

y) (a) In L;: • '3.54' - 3.221 lrlr - 0.430 InW 

d ~ 2.,,6 accept at 1% and 5% 

aCCtpt at 1% 

reJect at 5% 

(-1 .10,) 

accept at 1~ and 5% 

2 
11 • 0. 650 

2 R • 0.481 

2 R • 0. 974 

(41) 

(20) 

(16) 



- 183 -

Egn ',6.1. 

1) (a) In L
t 

• 17. 592 - 7.480 lnr + 0.482 lnW 

4 • 0, 645 reject at 1~ and s~ 

CD} In L
t 

• 6, 690 - 9. 236 lnr + C,412 laW 

d • 1. 978 aooept at 1~ and ,~ 

(0.609) 

11) <a> ln Lt .. 16,207 - 7. 289 lnr + 0.532 In1'f 

d • 0. 657 reject at 1~ an4 5~ 

(b) 1n Lt • 6,640 - 9,457 lur + 0.413 laW 

d • 1.976 acoept at 1~ and 5~ 

(0,568) 

reject at l~ accept at 1:t. and Si'O 

111) (.) P. 17,748 

reJect at 111t 

1T) (.) In Lt. 188.112 - 20. 925 1ar - 6, 402 In 

d • 2, 250 accept at 1% and 5~ 

rejeot at l~ 

v) (a) La L
t 

• 49. 414 - 0, 734 lnr - 1.265 lnW 

4 • 1,617 accept at 1% aDd sf, 

(-5.666) 

2 R .. 0,722 

:;> 
R .. 0.703 

2 
R .. 0.43' 

2 R • 0. 752 (10) 

2 R .. 0.96' (16) 



-1~ -

Rgn 3. 1. 2. 

1) (a ) In L.
t 

= -13. 569 - 1. 004 1nr + 1.530 lnY 

d = C. 61l reject at 1% and 5% 

(b) In L
t 

* -0. 975 - 1.019 lnr + 1.047 lnY 

Iii .. ~.255 accept at 1~ and 5.i 

accept at 1~ accept at 1~ and 5f 

11) (a) In Lt --13.556 - o. gsa 1~r + 1. 529 lnY 

d • 0. 641 reJeot at 1~ and 5~ 

(b) 1n L
t 

a -2.159 - 1.023 1nr + 1.219 loY 

d ,. 2.297 accept at 1::( and 5% 

accept at 1% accept at 1% and 5% 

reJect at 5% 

i11) (a) F .. " .119 (II) If. 14.594 

reject at 1% 

iY) ( . ) 10 Lt ,. 175. 412 - 3.636 Inr - 7. 372 loY 

d • 2.155 accept at 1% an4 5~" 

2 R • 0. 235 

r? • 0.600 

... 
a'" • 0. 791 

reject at I t reJeot at 1:' 

Y) (a ) In Lt .. 45. 436 - 0. 226 I nr - 1.159 loY 

a ,. 1. 629 aceept at 1% and 5;~ 

accept at l~ and 5~ accept at 1~ and 5~ 

2 
R • 0.958 

(19) 



- 185 -

1) Ca) lR L~ • 12.099 - 2.157 1nr + 0. 386 lRY 

d • 0. 573 reject at 1~ and 5~ 

(b) In Lt • 7. 572 - 2. 461 Inr - 0. 331 InY 

d x 2.291 acoept at 1~ and 5% 

(-3. 420) 

r&.1eet a~ 1)\\ 

(-0.310) 

e.<tcept at u: and 5~ 

i1) (a) In L~ a 12.156 - 2.156 lnr + 0. 584 lnY 

d • 0. 575 reject at 1i and 5% 

(b) In Lt • 6. 20 - 2. 677 lnr - V. 448 loY 

d • 2. 326 accept at 1% and 5% 

reject at ~i accept at 1~ and 5% 

iU) (.) P'. 27.289 (b) !I .. 9. 539 

reject at l~ reject at l.;t 

1v) (a) In L
t 

.. 183. 091 - 5. 474 lnr - 7. 583 lilY 

d = 1. 912 aocept at 1% and 5% 

y) (.) in L, * 32.153 - 0. 599 lnr - 0.541 InY 

11 ow 1. 617 8ceep'~ at 1% and , ,: 

(-2.048) 

2 R • 0. 666 

2 R .O. ',U 

2 
R = 0. 631 

2 R • 0 . :'566 

2 
R • 0. 810 

aocept at l~ and 5% accept at 1~ and 5~ 

(29) 

(19) 

(10) 



- 186 -

i) (a ) In L~ = -11. 729 - 2.01~ Inr + 1. 521 lnY 

d = 0. 4 4 rej ect at 1~ and 51-

(b) In Lt ~ 0. 124 - 2. 546 lnr + 0. 952 lnY 

d .. 2. 1'1-4 accept at 1'& twd 5% 

reject at 1;( accept at 1~' &i.ld 5:t 

11) (a) In L, • -11.771 - 1. 938 lnr + 1.517 InY 

4 .. 0. 402 reJect at 1) and 5;': 

(b) In L, • -1. 222 - 2.810 lar + 1. 304 InY 

d • 2. 012 accept at 1% and 5% 

accept at 1~ 

reject at 5~ 

(1.889) 

accept at 1.,( and 5% 

(b) F .. 5. '55 

r eject at 1'; 

iT) (a) In Lt • 46. 887 - 2.918 lnr - 1. 517 lnI 

d .. 0. 389 "jeat at 1, and ; % 

(b) In L, • 0. 656 - 3. 873 Inr + 0. 849 laY 

d • 1. 959 accept at 1% and 5% 

,,) (a) In L, .58. 408 - 0. 135 IDr - 1. 748 lnY 

d = 1. 146 accept at ~d ;~ 

2 R '"' 0. 652 

2 R .. (; . 6~O 

2 R .. 0.521 

(21) 

2 R • 0.620 

2 R • 0. 964 

accept at 1~ and ; ;t reject at 1'" accept at 1~ and 5~ 



- 187 -

qn ' . 4.2. 

1) (a) In Lt - 10.132 - 6. 767 lor + 0. 926 In! a2 • 0. 69 (42) 

d • 0. 652 reject at ~~ and 5% 

(b) In L
t 

• 3. 621 - 6.128 lor + O. 41 InY 

d • 2.380 accept at 1~ and 5~ 

reject at 1; aocept at 1% and 5. , 

2 
Ii • 0.355 

11) (a) In Lt s 10.}86 - 6.665 lnr + O. 9'~ lnY R2 • 0.616 (37) 

d • 0. 658 reject at l i and 5% 

(b) In L
t 

- 3.;2, - 6. 445 lnr + 0. 681 lAY 

d • 2 ••• 3 accept at l~ and 5% 

(-3. 542) (1. 399) 

111) (.) :r .. lO.sse (b) F .. 3.'78 

r60ject at 1:( accept at 1." 
reject at 5~ 

2 
Ii • C' .369 

1.) (a) In L
t 

• 123.167 - 14.126 1nr - 3,787 lnY n2 .. 0.624 (21) 

d .. 1. 254 reject at 1~ and 5% 

(b) In L
t 

e 54. 935 - 11.744 lor - 2. 489 1n! 

d • 2. 062 accept at 1;t and 5'% 

reject at 1~ accept at 1;6 an4 5% 

v) (a) In L1; - 50. 866 - 1. 274 lnr - 1. 314 1fty 

d • 1. 753 accept at 1~ and 5% 

(-:3.102) 

2 R • 0. 458 

2 • 0. 979 (lS) 

reject at 1i reject at 1:,( accept at 1" and S% 



- 188 -

1) (.) la ~t. 16.404 - 8. 920 lnr + ( . 646 loY 

d .. ('. 656 reject at 1~ and 5::0 

(b) 10 L
t 

• 5. 461 - 9. 1aJ lor + 0. 668 loY 

d • 1. ~84 accept at 1;' and 5~ 

accept at 1. and 5~ 

11) (s) 10 L
t 

• 16.'92 - 8.891 lor + D. 6~~ lnT 

d m 0. 656 r eject at 1% and 5% 

(b) la Lt • 5.297 - 9.388 Inr + 0. 661 loY 

d • 1. 697 socept at l~ and 5% 

reject at 1, accept at 1~ and 5% 

(b) i' .. 2.361 

2 R • 0. 440 

2 n - C. 450 

rejeot at l~ aceept at 1% and 5% 

2 iT) (a) 10 Lt • l()9.&J4 - 22. 446 Inr - 2. 891 loY R • 0. 616 (20) 

d • 1.122 reject at I i. and 5~ 

(b) In Lt • 41.745 - 16. 393 lnr - 1. 688 laY 

d. • 1. 452 r eJect at 1:(, accept at 5,; 

accept at I jt and 5% 

T} (.) 10 Lt • '7. ,08 - 3.053 lnr - 0. 626 loY 

d • 2. 476 accept at 11. and 5% 

accept at 1" 

reject at 5~ 

(-1.147) 

coept at l~ and 5~ 

2 R • 0.447 

H2 • 0. 947 (16) 



- 189 -

•. qu 3. 6. 2. 

i) (a) In r't .. 14.249 - 6.923 l llr + 0. 623 lnY 

d ~ 0. 67u rojQct at 1% and 5% 

(b) In Lt. 6. 355 - 5. 636 lor + 0. 490 1.Y 

d D 1. 995 ~O$pt at l~ anQ 5~ 

reJeet at 1,.. 

ii) (~) In L
t 

• 13. 268 - 6.735 lnr + 0. 656 lnY 

d = 0. 660 re~ect at 1% and 5% 

(b) In L
t 
~ 6.511 - 9.0~\6 lor + 0, 476 lnY 

d • 1.990 aocept at 1% and 5~ 

rejeot at 1;;;:; accept at 1.~ an;'! 5'& 

iii) (a) P. 1 . 016 (b) F" 2.811 

2 
li! • C. 444 

reject at 1, accept at 1. and 5:% 

iV) (a) In 1t ,. 18', 001 - 21. 683 lnr - 6.437 laY R2. 0.662 (1e) 

d * 1.631 accept at 1~ and 5% 

reject at reJect at 1 reject at 1% 

Y) (ll) In L
t 

• !)e.544 - 0. 50S I nr - 1.734 lnY 

d ~ 1.928 accept at 1% and 5 ~ 

2 R • 0. 964 (16) 

(-5. 811) (- 2. 460) 

accept at 1% and 5, reJect at 1"; accept at 1% and sf. 



- 190 -

Elm ' .1. '. 

1) (a) In L
t 

• -19.421 - 1.06S lnr + 1.80, 10Y
p 

82 • 0.692 (,6) 

4 • 0. 694 Hject at 1~ and 5% 

(b) 10 Lt • -6.6'4 - 1.073 lor + 1.811 10Yp 

d • 2. 272 aoc.pt at 1~ and 5~ 

re j ect at 1,~ aocept at 1"; aoe.pt at 1 .• and 5;( 

reject d 5% 

11) (~) In Lt. -19.322 - 1.074 lnr + 1.798 lnY, 

d • 0. 724 reject at 1% and 5~ 

( b) 10 Lt • -7.768 - 1.079 lnr + 1.931 lnY, 

d & 2.292 accept at 1~ and 5~ 

2 R • 0.669 

accept at 1~ 

Hject at 5)1: 

accept at 1% aceept at 1% and 5~ 

reject at 5% 

111) (a) F . 22. 628 

reject at 1;( reject at 1:£ 

1T) (a) 10 Lt. 162.126 - 3. 232 lnr - 6. 767 1nY
p 

82 .0. 768 (17) 

4 • 2.'96 accept at 1% and 5~ 

n~ect at 1;t rejeot at 1'; 

T) (a) In Lt • 50. 192 - 0.169 lnr - 1.378 lnY, 

d • 1. 195 acoept at l~ and 5~ 

(-l. OlS ) (- 2. 396) (-0. 658) 

accept at 1fo acoept at l ,t acoept ai 1.' an4 5~ 

reJllct at S% 

(14) 
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1) Ca) 10 Lt .. ' . 372 - 2.105 lAr + 0. 790 loY
p 

4 a 0.675 reject at l~ aad 5~ 

(b) 10 L
t 

• 0. 756 - 2. 281 1nr + O. 8}B 10Y
p 

d • 2.415 aocept at l~ and 5~ 

acoept at 1% and 5% 

11) <a) 10 L
t 

• }.292 - 2. 091 lnr + 0.79} InYp 

d • C.676 rejeot at 1~ aDd ,% 

(b) In L10 .. 1. 162 - 2. 422 lnr + 0. 782 lnY
p 

« • 2. 460 accept at 1% end 5~ 

(- 2.99ti ) (0. 6,S) 

reject at L~ acoept at 1~ an4 5 

111) (a ) p. 20.01' (b) 11 .. 6. 981 

reject a t 1;( reject at 1;0: 

2 R .0. 400 

2 R • 0. 414 

1.,.) (a) In Lt .. 118.8' - 5. 03, lnr - 7.415 lnYp R2 .. 0.799 (17 ) 

d • 2. 074 acoept.t 1~ and 5% 

reject at 1" reJect at 1:C 

v) (a) 10 L
10 

• 36. 061 - 0. 523 lnr - 0.722 loY, n2 • 0.935 (10) 

d a 1. 70' accept at l~ and 5~ 

(-1. 542) 

accept a t 1)( and 5" accept at l~ and 5% 



- 192 -

Bgn '.:S.3, 

i) (. ) In Lt • -16. 514 - 2.12S lnr + 1.748 lnYp a2 • 0.702 (40) 

d .. 0.441 :reject at 1~ and 5. : 

(II) lrl Lt. -5 . 666 - 2.773 113l' + 2.244 laYp R2 .. 0. 500 

d ~ 2.196 accept at 1~ and 5 

reject at l,t reject at 1~ acoept at 1~ and 5~ 

2 11) (a) In Lt a -16.559 - 2.055 1nr + 1.745 !nY, R • 0.685 (35) 

d • 0.436 reject at 1% and 5% 

(b) In L1; • -5. 952 - 2. 996 1nr + 2.'48 lrlYp 

d _ 2.1 '1 accept at 1~ and 5% 

(-6.118) 

l'OJ80t at 1~ 

111) (a) F. 3.219 

accept at 1~ 

rejeet at 5'; 

(b) F .. 7.na 

rejeot at 1% 

iV) (.) In 11; • 45.885 - 3.077 1nr - 1.175 lnY
p 

d • 0. 411 reJect at 1:: and 5% 

;( 
B • 0.579 

2 R .0. 421 

(b) :2 
la Lt • -U.S33 - 4.669 lnr + 4.521 In1p R .0.708 

d • 2.419 aceept at 1~ and 5~ 

(-6 •. 016) 

v) Ca) la Lt • 60.702 - 0.088 Inr - 1.S57 lrlYp 
2 R • 0.969 

Ii '" 1.90' aoe.pt at 1% and 5i1i 

(.0. 621) (- 6. 1981) (-,.175) 

accept at 1~ and 5~ reject at U; :reject at 1'" 

(19) 

(16) 



- 19:5 -

1) (a) In Lt = 6.702 - 0.762 1nr + 1.112 1nT, 

« • 0. 698 reject at 1% and 5~ 

(b) In Lt • 0. 4,7 • 6.817 1nr + 1.36~ lnYp 

d .. 2.529 accept at 11 and 5:;; 

r "'j9ct at 1 

(2.216) (0.590) 

accept at 1.;(; accept at 1J and 5% 

reject st 5% 

11) (a) In Lt • 6.193 - 6.620 1nr + 1.124 1nTp 

d • 0.704 reject at 1% and 5% 

(b) In L
t 

• 0.324 - 7.146 lDr + 1.404 10Y
p 

d = 2.587 accept at 1~ and 5% 

(2.146) (Cl.OlS) 

reject at 1:( accept at 1;: accept at 1~ an4 5~ 

re~ect at 5% 

111) (a) ,. 10.701 (b) 11. 4.550 

reject at 1· re.1 ect at 1" 
iv) (a) 10 L

t 
• 147.620 - 15.163 lnr - 4.665 laY, R2 • 0.659 (19) 

d • 1.226 reject at 1~, accept at 5~ 

(0) In Lt • 65.526 - 13.967 1nr - 3.141 1nTp R2. C.543 

d ,. 2.512 accept at l~ and 5% 

(-1.681) 

reject at 1'; accept at 1~ and 5~ 

Y) <a) 10 Lt • 52.668 - 1.127 lar - 1.409 lnYp 82 • 0.979 (16) 

4 • 1.941 accept at 1~ end 5~ 

accep tat 1'1> reject at ~~ acoept at 1~ an4 5~ 

re.1 at at 5 
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~:9n ' .5.'. 

1) (a) In Lt • 14.4'2 - 8.879 lnr + 0.7'8 InY, R2. 0.748 (40) 

4 • 0.674 reject at 1~ and 5% 

(b) In 1,
t 

• 4. 820- 9. 572 1nr + 0. 768 InY
p 

d = 1.6" acoept at 1:' and 5% 

(-4.'57) 

reject at 1.£ 

(1.160) 

acoept at 1% alld 5': 

11) (a) In L
t 

• 14.182 • 8.815 Lor + 0.746 laY, 

d • 0.6"'4 Hjeet at 1'; and 5% 

(b) In L
t 

.. 4.679 - 9. 187 lnr + C. 759 InY
p 

cl .. 1. 647 accept at 1;'; and 5~ 

reject at l~ acoept at 1% and 5:( 

111) (a) P. 8. 001 

rejeot at 1~ aoe.pt at 1~ 

rejeot d 5;6 

2 
II • 0. 728 

2 B .0. 446 

iT) (9) In Lt a 126. 2'0 - 23. 44' lnr - ' . 610 lnYp R2 D 0. 6,6 (19) 

cl .. 1. 120 reject at 1~ and 5% 

(b) In 1't. 56.714 - 20.4611 lnr - '.115 InTp R2. 0.478 

it • 1. 48, rejeot at 1~, aooept at 5i't 

reject at 1% aooept .t 1~ and 5:' 

T) (a) In L
t 

C 41. 691 - 2.578 Lor - 0. 852 lAYp 

d • 2. 481 acoept at 1~ and 5~ 

(-2. 195) 

accept at 1:' 

reject at 5,. 

2 R .. 0.976 
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1} (a) In Lt = 14.900 - 6.966 lnr + 0 •. 591 lnYp 

6 = 0 •. 65a X'sjeat at 1% aud 5% 

(ll) In L,t = 5.350 -a.1S0 lnr + 0.614 laT, a2. :: 0.419 

t1 = 1.986 accept at l~ r..nd S% 

. 1* n , $ . " I IF 'I nan" fft 1 9 1 ••. FCT 

11) (a) In lit = 14.0'2 .. 6.815 lnr ..,.. 0.621 lntp 

a 1& (1·.666 reject at l~ and. S% 

(b) In Itt • 5.591 - 8.911 ~ ,. 0.'92 lnY, 

d • 1,.983 accept at 1% and J% 

(-4.000) 
, 

re,3ect at l~ accept at 1" end 5,c 

"" 

2 
R ::.' 0.709 

/ 

('.9) 

1 • 

n?4' :" i", ." " r rn J. .. 1 M 1i t '" JIlL 1.1 "t. I '"-, 1,U 'I. -'.t F. ,6 

111) (a) P = 2'.93e 

reject at 1'; 

, f .. t11l1~ .. i !." . rt Ii .l II. 

(b) F e '.965 

re3ect at l~ 

• ".Hi i,', J FJ 1 I n J.l'~. '_ " ~. p, L 

2; 
1") (a) In Lt ~ 24'.608 .. 25.S10 lu - 9.021 lnYp B .. 0.£102 (lS) 

d = 1.918 ao'cept at 1;( and 5% 

(-7.'32) 

rG3eet 811 1% 

(-;.544) 

re3ect .\ 1% 

(-4.931) 

re3eot at 1'% 

I fiI. 

'.eM fbt tUt·. Lt. I'Lllft.ill' _ WJ!it , .. If. @ ,I~ ,w q- .ff ____ t Jut.. . 1fF r __ 

v) (a) 1n Itt • ".478 .. 0.46, lnr ... 1.181 1411'1' 

d '* 2.018 aeeept at 15lt and'" 

(...0.909) (-6.500) 

accept at l¢t and 5% a(foept at 1% Ma 5~ 

J n. r tin Hat 1.1 

2 B fit 0.910 

f ~ •. lilP • t ·"'bC 

' .• 
.);. 

, " 
i 

{, . 
, ,. 

.' . 

:;.1 

-~. . 
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* 2 1) (a) l.n Itt Ie -13.19a .. 0.698 1m" + 1.488 lnW R 1:1 0 .• ·841 (39) 

d .' 0.354 rOj'ltct at 1$ and 5% 
(b) * ln L

t 
=0.824 .. 0.477 lnr + 0.672 lnW 

a.. 1.5:;0 raject at 1%, ncoopt at 5~ 

l' . r t JiilI 1fR" I I t Pt, iT"11 

11) (a) In L; .~ -1,.804 .. 0.665 lnr + 1.514 lnW 8.2 ::\1 0.84; (34) 

d = 0.5'8 rejoct at 1;( and; 5% 

* 1n Lt .... 1.121 - 0.587 lnr + 1.080 1nW 

d := 1. go2 accept at 1% end 5% 

, 

:re~ect at l:~ 

- I ~ 1 1 r 0" t Pi n- 1 

11:1) (a) F. 58.323 

re3ect .at 1% 

-- - •. au .• -:fl 

(b) 11·= a1.1'O 

re3eot at 1% 

51. Uq t nt ~I HIS. a .. "tll .11 '11 1 . l' .r , I. I_I 1"_" I I [! I" II'HI 1:, I '1.11 1,., '"'iiJ _,111. t 

1V1 (8) 1ft L;= ;2.254 - 0.992 lnW .. a.sellAW 

d • 1.611 aecept at 1~ and 5% 

(-8.800) 

ra3"' at 1% 

I.f'" IT • J1 1 .n1 

(-2. lag) (1.580) 

aocept at l~ accept .t 1% and 5% 

re3ect a.t 5% 

J '" 11. It 'rn .... T . 1". If U 

(20) 

,.. I 

... ) (a) III L* - 21.680 - 0.,118 lnr - 0.'12 lnw :a2
• 0.626 (14) t 

d =: 0.641 ro3ect s.t 1% and S% 

(b) In L; = 4.'41 -0.196 lar .. 0.119 Inri 

11 ~ 1.756 accept at 1% ana ,% 

(-1.915) 

accep,t at 1% ud $% 

AI Fl'n!! UW_k 1._"1 ·.t""-l~dl __ ".E\: PI @!_.1fQtlt_ tJ .. our M111 _ OJll.JLIUt. ,J U 

2 n ., 0.'56 

T .," lfJ '.II 

.. , 
." 

.. .'~ 

~ .... ; .. '. 

~ -

.' 
{ " 

. "~ 

';.1 
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1) (a ) * . In L
t 

• '.998 - 1.}63 lnr + 0.748 lnW 

d • 0. 365 reJec~ at 1~ and 5~ 

(b) * In L
t 

• 2. 046 - 1.027 11l!' + 0. 363 btl' 

d • 1.819 accept at 1~ and 5~ 

rejec~ at 1)£ 

* 11) <a) In L
t 

• 2.825 - 1.322 lnr + 0.799 1nW 

d • 0. 455 rejeet at 1% and 'J% 

(b) * In Lt • 2. 705 - 1.296 11l!' + 0. 349 lnW 

d '" 2. 040 acoep~ at l'~ and 5j 

(-5.811) (0 .877) 

r eject at 1% accept at 1; and 5% 

111) (a) F = 47. 231 (b) F .. 17.571 

re~ect at 1f, reJect at 11' 

iT) (a> In 1'; • " . 512 - 1. 529 lnr - 0. 690 lnfi 

d • 1.51' re~ect at 1%. accept at 5% 

(b) * In L
t 

• 23. 044 - 1. 441 1nr - 0.51, lnW 

d .. 2. ,Zl .~ept at l~ ancl 5% 

accept at' 8114 , % 

2 R .. 0. 893 

:2 
R co 0.529 

2 R • 0. 912 (20) 

2 
R • • 882 

,,) Ca) In L: • 21.850 - 0.486 11l!' - 0.047 In R2 • 0. 908 (10) 

4 • 1. 460 reJect at 1%. acoept at 5% 

(b) * . In Lt • 14.09' - 0. 426 lnr - 0. 098 1n :2 R .. 0. 168 

d .. 1 .• 843 aocept at 1:C and 5~ 

(-1.795) (-C.195) 

aceept at 1% and 5% 
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1) (a> " . 2 1n Lt - -12. 870 - 1. '38 Inr + 1. 521 lnW P. • 0. 86' 

Ii • 0.272 reject at 1, and 5~ 

(b) " In L
t 

• 0.012 - 0.852 lnr .. 0. 917 lnW 

d • 1. 474 rejeot at l~, acoept at 5% 

reject at I j( acoept at I f. end 5,( 

11) (a) In L; = -13. 364 - 1. 239 1nr + 1. 537 lnW H2. 0. 868 (38 ) 

d = 0. 3'0 r e ject at If. and 5% 

(b) In L; • -0. 459 - 1.1" lnr + 1. 061 lnW 

a • 1. 974 aooept at 1% and 5~ 

re j eot at 1% 

111) (a) r = 14. 531 

reject at 1:' 

(b) p . 23. 785 

reject at 1": 

2 n .0. 569 

iT) <a) In L: • 1(, . ()16 - 1. 239 lnr .. 0.465 lAW n2 .. 0 . 682 (22) 

Ii • 0. 255 reject at 1% and 5~ 

(b) " In Lt '"' -0. 034 - 1. 118 Inr + 0. 930 1nlf 2 
R .. 0.711 

d. 1. 322 reject at 1,'" aocept at 5): 

reJeot at I j( rejeot at l :i accept at 1:t and 5,< 

" 2 T) (a) In L1; ~ 28.541 • 0.152 lnr - 0. 345 laW R • O.e35 (16) 

d • 0. 652 reject at 1% and 5~ 

(b) In 1; • 5.803 - 0. 205 lor - 0.045 lAW 

a • 2. 067 accept at 1% and 5~ 

(-2.02S) (-0.116) 

2 
R .0.397 

aceept at l~ and 5% aooept at 1~ and 5% 
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i} (a) In L; • 1. 4~S - 4. 265 lnr + 1.152 lnW a2 
a 0.910 (4') 

d .. G. 565 rc.1eet at l ;t and 5~ 

(b) In t; • 0. 502 - , . 010 lnr + 1. 034 lnW 

d • 1. 880 accept at I t and 5~ 

(S. 071) (O. lti6) 

2 R .. 0. 641 

reject at 1;( reject at l~ acoept at 1~ 

11) (a) In Lt* • 0. 404 - 4. 0a5 lnr .. l . 182 lnW n2 • 0. 912 ('8) 

d '" /).736 reJeot at 1:' and 5% 

(b) In Lt* .. 0. 457 - 3. 546 lnr + 1.10e lnW 

d '" 2. 26' accept at 1.( and 5~ 

(5. 275) (o. 47S) 

2 R .0. 707 

reject at l~ reJeot at 1% accept at 1~ and 5% 

111) (9) P = 22. 930 

reJect at 1~ reJeot at 1~ 

1V) (a) In 'Lt* • 28. 677 - 4. 901 lnr .. 0. 043 lnli H2. 0. 846 (2~) 

d • 1.06' reject at 1~ and 5% 

* 1ft Lt ~ 9.766 - 4. 005 lnr + 0. '01 lnW 

d • 1. 922 accept at 1~ and 5~ 

(0. 985) 

Y) (a ) * In '1t • 28. '41 - 0 . 618 lnr - 0. 298 lnW 
2 

Ii .0. 840 (16) 

d • 0. 565 reject at 1~ and 5% 

(b) * In Lt • 4. 040 * 0. 715 lnr + 0. 156 lnW 

d .. 2.609 uoept at l il end 5% 

(o.Gas) 



- 2CO -

Egn 4.2.1. 

* 1) (a.) In Lt .. 4. 603 - 5.486 lnr .. 0.994 lnW 

d • 0. 644 re3eot at 1~ and 5;( 

(b) In L; • 0. 409 - 5.080 lnr + 1.ll7 lnW 

d • 1. 605 re3eot at l~, accept at 5% 

(6.902) (0.721) 

2 
R • 0.814 

reJeot at 1,r. acoept at 1;( and 5% 

11) (a) In L; • 3. 753 - 5. 300 lar + 1. 020 lnW R2 • 0. 952 ('7) 

4 • 0.664 reJect at l~ and 5~ 

* In L
t 

• 0. 568 - 5.271 lnr + 1.104 lnW 2 R .. O.a,l 

4 • 1. 706 accept at 1.% and 5% 

(0. 601) 

reject at 1~ accept at 1~ and 5% 

111) Ca) ,. 8.'98 

reJect at 1:t 

IT) Ca) In L; • 22.202 - 7.642 1ar + 0.,,0 lnW R2. 0. 859 (21) 

d • 1.240 rtject at 1( and 5~ 

* 2 (b) In Lt • 7. 589 - 6.277 lnr + 0. 669 lnW R. 0.775 

d • 1.485 reJect at 1~, accept at 5~ 

reJect at 1% accept at 1~ and , " 

Y) (a) * In L
t • 36. 412 + 0. 808 lnr - 0. 8'2 laW 2 R • 0. 821 (16) 

d • 0. 819 re3ect at 1;( and 5~ 

(b) * 2 In L
t • 8.856 - 0.69' lnr - O.liO lnW R .0.'69 

d .. 1.904 accept at l fo aDd 5% 

(-0.6,0) (-0.",) 

acc.pt at 1% and 5% accept at and 5% 



Esn 4.6.1. 

1) (a) 

(b) 
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* In L. • 4.892 - 4.297 lnr + 0.909 lnW 

4 • 0.4" reJeot at 1% anA 5~ 

* In L1; • 1.'62 - 4.'54 lnr + 0.8'6 lnW 2 
R • 0.6:JO 

d • 1.552 acoept at 1% and 5~ 

(-6.703) 

reJect at 1~ 

(-0.776) 

reJeot at 1;( acoept at 

11) <a) In L; • 3.:saEi - 4.090 lnr + 0.963 lnW Il • 0. 942 (:55) 

d • 0.613 reJect at l~ and 5% 

(b> * In Lt • 1.799 - 4.898 lnr + 0.888 lnW 
2 B • 0.781 

4 • 1.~2 accept at 1% and 5% 

reJeot at 1~ reJect at 1% acoept at 1:\\ and 5~ 

111) (a> P. 29.19' 

reject at 1% 

(b) F - 1'.576 

reject at 1% 

1.,) (a ) In L; • 39.047 - 6.602 lnr - 0. 492 InW 

d • 1.713 accept at 1" and 5;; 

reject at 1% accept at 1~ and 5% 

Y) (a) In L; .40.452 + 0. 97' lor - 0.926 In~ 

d • 1.214 reject at 1% and 5% 

(b) In L
t 

• 22.220 + 0.825 lnr • 0. 886 InW 

4 • 1.815 accept at 1~ and 5% 

accept at 1% 

reject at 5)1: 

2 11 • O.9Z7 

2 n .0.877 

2 
R • 0.65' 

(19) 

(16) 
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1) (a. ) In L~ .. -12.181 - 0.556 lnr + 1.496 lnY R2. 0.904 (39) 

d .. 0.514 reJect at 1~ and 5% 

* 1n L
t 

• -1. 693 - 0.427 lnr + 1.241 lnY 2 R • 0.573 

4 .. 1.932 accept at 1% and 5% 

(0.929) 

reject at 1 acoept at 1% and 5:( 

u) (a) * In L
t 

.. -12.205 - 0. 539 lnr + 1.496 lnY 

4 .. 0. 664 re~ect at; l~ and 5% 

(b) In L; .. -3.701 - 0. 452 1nr + 1.460 lnY 

d .. 2.169 accept at 1% and 5~ 

rejeot at l~ 

111) Ca) g .. 36.866 

reject at l.~ 

(b) F .. 20.528 

reject at 1!t. 

11') Ca.) In Lt* • 39.379 - 1.11S lnr - 0. 941 1nY 

d = 1.828 accept at 1% and 5% 

2 
II .. 0 . 902 

2 R • 0.665 

2 n • 0.892 

(-2.819) (1.746) 

accept t 1% acoept at 1': and 5% 

re~eot at 5% 

T) Ca) In L; .. 29.204 - 0.120 lnr - 0.392 lnY 

d .. 0.666 reJect at 1% and 5~ 

(b) . In L~ .. ;.809 - CI.U5 lnr + 0.260 1nT 

4 .. 1.631 accept at 1% aDd 5% 

2 
B . 0.823 

2 R .0.388 

(34) 

(20) 

(14) 



1) Ca) 

11) (a) 

(b) 
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* lo L~ • -1.884 - 1.064 lnr + 1.041 In! 2 R • 0.92' 

d • 0. 487 re3ect at 1% and 5% 

* lo L10 ., 0. 700 - 0.957 lnr + 0. 806 loY 2 R • 0. 658 

d • 2.071 aecept at 1~ and 5% 

reject at 1~ aneept at 1% acoept at 1~ and 5% 

reject at !)% 

* In Lt • -2.229 - 1.0,6 Inr + 1.056 loY 2 R • 0. 916 

d • 0. 569 reject at 1~ and 5~ 

* In Lt • o. ,~ - 1.075 Inr + 0. 891 InY 2 R • 0.716 

« • 2.292 ace • .,t at 1% and 5% 

(2. 500) (-0. 317) 

acoept at 1% accept at 1~ and 5f 

re3eet at 5~ 

111) (a) ,. 37. 794 (b) F. 16.486 

nJect at 1::& re3ect at 1% 

iT) (.) loL* -41.725-1.689lnr-l. 004lnY 
t 

d • 1.675 accept at 1~ end 5fo 

2 R • 0.923 

(-v.ou) 

reJect at 1% IICcepi at l :t IU14 5% 

T) (a) 1n t; • 23.496 - . 460 lnr - 0.124 lnt 

« • 1.452 rejeot at 1%, accept at 5% 

(b) * In Lt • 14.174 - 0. 4'0 lnr - 0. 115 loY 

d • l.ea7 accept 810 11 IlQd 5~ 

(-2.109) (-0.224) 

2 R .0. 909 

2 R ., 0.766 

accept at 1~ and 5% accept at 1~ and 5% 

(10) 
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1) (.) In L; a -11.037 - 1.109 Inr + 1.484 1~Y R2 s 0.922 (43) 

c1 • 0. 340 r eject at 1% mI. 5.' 

* In L
t 

• -1.034 - 0.848 lar + 1.251 InY 2 R • 0. 651 

d • 1. 850 acoept at 1~ and sf 
(6.220) 

rej ect at accept at 1% and 5:::: 

ti) (a ) In r,; '" -11. 079 - 1. 052 Inr +- 1..482 lnY a2 
.. 0.924 (3S) 

d • 0. 344 reject at 1% and 5:-

(b) In L; = -1. 662 - 1. 036 lnr + 1. 420 lnY R2. 0. 137 

c1 • 2. 2'9 aoo~pt at l~ and 5 

reject at 1;" 

iil) (a ) P c 5. 995 

reject at U 

(6 . 005) 

reject at 1 secept at 1;( 

reject at 5/ 

(b) 1 .. 15. 460 

reject at 1% 

1".) (a) ln L; • 4.360 - 1.140 lnr +- 0.749 In! 

c1 • C. 218 reject at 1:t and 5.f 

2 
Ii • 0. 723 (22) 

* In L
t 

.. -C. 278 - 1 . 127 lnr +- 1. 128 InY 

d • 1. 5" reject at 1%, accept at 5~ 

reject at 1% 

v) (a> In L; .. , 0. «3 - 0.150 lnr - 0. 444 In! 

d • 0. 668 reject at 1% and 5~ 

* ln Lt • 6.092 - 0. 206 lnr - 0. 065 lnY 

4 • 2. 095 accept at 1~ and 5~ 

(-2. 2,2) 

Moe-pi at 1% 

rej ect at 51 

2 
Ii • 0.166 

2 R .O.s:n (16) 

2 
Ii • 0. 409 
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Egn 4.4.2. 

1) (8) 10 L; * 0. 600 - 3.584 lor + 1.179 In! B2 • 0.939 (43) 

d • 0.616 reject at 1% and ' " 

(1)) * In L
t 

• -0. 476 - 2.729 lor + 1.20, lilY 

4 • 2.149 accept at 1% and 5% 

reJeot at 1% reject at 1% acoept at 1~ and 5~ 

11) (a) 111 L; • C.145 - 3. 445 lor + 1.189 lnY R2 • 0. 9'9 ('6) 

d • 0. 783 reJect at l~ &Cd 5% 

(b) * 10 Lt - -0. 147 - 2. 952 lor + 1. 244 loY 

d • 2.396 accept at 1~ and 5~ 

reject at l~ accept at 1% and 5% 

lii) (.) ,. 12. 548 

reject d 1~ 

(b) 1. 10. 216 

re3.ct at 1% 

1T) (a) 1n t; • 27. 920 - 4. 656 lnr - 0. 01' loY 

d • 1. 043 reject at 1% aDd 5~ 

(b) In L,* • 8. 391 - 3.820 lnr + 0.418 loY 

• 1.968 accept at 1% anI! 5% 

(1.167) 

r eject at 1% accept at 1~ and 5% 

v) (a> In Lt* • 29.917 - 0.619 lnr - 0. '19 lnY 

4 • 0. 566 reject at 1~ and 5% 

(1)) * In Lt • 4.193 - 0. 132 lnr + 0. 130 lnY 

d • 2. 528 accept at 1% and 5% 

(-3 . 306) (0.460) 

reject at 1% accept at 1~ and 5~ 

2 n .0.125 

2 11 • 0. 839 

2 R .0.514 

(16) 
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* 1) (a) In L
t 

• ' . 942 - 4.683 lnr + 1.015 loY 

Ii • 0. 642 reject at l~ and 5~ 

(b) * In L, .. 0. 357 - 4. 357 lnr + 1.124 loY 

Ii a 1. 602 reJect at 1%,acc.pt at ,~ 

(-8. 067) (7.609) (0. 841) 

reject at l~ reject a t 11 &eoept a t 1;1: and 5f, 

11) (a) lo t: * 3.41' - 4. 543 lnr • 1.030 loY H2 .. 0.957 (37) 

d .. 0.641 reject at 1~ and 5% 

(11) * In Lt .. (;. '64 - ".'88 1nr + 1.124 loY 2 
l! .. 0. 650 

Ii .. 1. 618 acc.pt at 1~ anI! 5:' 

(-a.041) 

reject at 1~ 

(7.105) (0.783) 

re3ect at 1:' accept at l~ and 5~ 

111) (a) p. 6. 400 (11) F . 14.'33 

reject at 1~ 

1v) (a) * In Lt .. 21. 058 - 7. 432 lnr • 0. ,S5 loY 2 R .. 0. 858 

d .. 1.176 reject at 1~ and 5~ 

(b) In L; .. 6.198 - 5. 918 lnr + 0. 757 loY 2 R .. 0.765 

Ii .. 1.44' reJect a t l~, accept Qt 5% 

reject at l~ acoe,t at l~ acc.pt at 1% and 5~ 

rejeot at 5% 

Y) (a) 1n L; .. 45. 593 + 1. 114 lnr - 1. 201 loY 

d .. 0.966 reJeot at 1% and 5% 

* 10 Lt • 10. 029 - 1.000 lor - 0. 071 loY 

d .. 1. 809 acc.pt at 1~ and 5~ 

(-0. 741) (..0.102) 

2 R .. 0. 825 

2 R • 0.465 

acc.pt at l~ and 5~ accept a t 1~ and 5~ 

(16) 
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( .. ) In L; • 4. 047 - 3. 695 lnr + 0.948 lnY 

d • 0. 460 rtject at 1" ano 5~ 

2 
It • 0.949 

* 2 (b) In L~ • 1. 002 - , .687 1ar + 0.9" lnl R • 0.698 

d • 1.669 accept at 1~ and 5~ 

(4.975) (-0. '43) 

reject at 1" reject at l~ accept at 1~ on4 5~ 

(40) 

11) (a) In Lt* • 3. 233 - 3. 538 lnr + 0.975 lnY R2 • 0. 950 (35) 

d • 0.564 reject at 1~ anQ 5~ 

* In Lt, • 1.1,. - 4. 220 lar + 0.971 lnY 2. R • 0.199 

d • 1.763 accept at 1% an4 5% 

reject at 1% accept at 1~ and 5% 

(b) F .. 10.668 

reJect at 1% 

* 2 iv) (a) In Lt • 4'.3.' - 7. 095 1ar - 0. 689 lnY R • 0. 933 (19) 

d • 2.134 acoept at 1t and 5% 

re3ect at 1% aocept at l~ 

reject. at 5'; 

reject at 1.,« 

T) (a) ln t; • 47.653 + 1.190 1ar - 1.291 lnY 22. 0. 897 (16) 

d • 1. 574 &ecept at If, ana 5~ 

reject at l~ reject at 1% accept at l~ aDd 5~ 
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E9!1 4.1.;. 

1) (a ) * 2 1n L
t 

., -14.889 - 0.594 Inr + 1.623 lnY, R .. C. 935 

d = 0.562 reject nt 1~ and 5~ 

(b) * 2 la L
t 

'" -}. 691 - 0. 473 1nr + 1.560 InYp l{ .. 0.676 

d ., 1.831 accept at 1;( and 5 ' 

(6.340) 

reject at 1:' reject at 1;:: acce'Pt at 1% 

rejeot at 5' 

* 2 11) (a) 1n L
t 

• -14.828 - 0.583 lnr + 1.620 laYp R • C.9,6 (,2) 

II • 0. 771 rejoot at 1% and 5~ 

(b) * . 2 la L
t 

.. -6.2'1 - 0. 519 lnr + 1.704 loY
p 

R • 0.781 

d .. 2.042 accept at 1~ and 5% 

reJeot at 1% re300t at 1~ r ejoot at 1~ 

111) <a) P a 25.5o, 

reJect at 1,~ reject at 1" 

* 2 iT) (.) la L
t 

• 27.607 - 0.961 lnr - 0. 390 laY
p 

R .. 0.912 (la) 

d • 2.077 aooopt at 1% and 5% 

(-e. 126) (-1.112) 

acoept at 1% and 5~ 

* 2 T) (a) la L
t 

.. '3. 205 - 0. 069 lnr - 0.576 laT
p 

R • 0.832 (14) 

d • C.711 rej ~ct at 1~ and 5~ 

(b) * 10 L
t 

~ 5.124 - 0.196 lnr + 0.1o, laYp 
2 R .. 0.400 

d .. 1.654 accept at 1~ and sf. 

(0.216) 

accept at 1~ anll 5.:1 accept at 1~ and 5~ 
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* 2 1) (a) 10 L
t 

• -6.076 - l.e3S lnr + 1.237 lnYp R = 0.949 (,,) 

« • 0. 587 reject at l~ and 5~ 

(b) In L; • - 2. 366 - 0.904 lor + 1. 340 InY, &2 a 0.762 

Q • 2.145 accept at l~ and 5% 

(-S.196) 

reJeot at 1;1: 

11) <a) 10 L;. -6. 335 - 1.010 lor + 1. 247 luI, R2. 0.946 (28 ) 

d ~ .699 reJect at l~ and 5% 

(b) * , 2 In Lt • -3. o,6 - 0.966 lnr + 1. '76 lnYp R = 0. 816 

d c 2. 350 accept at 1f. and 5~ 

reject at l~ reject at 1" accept at 1X: and S% 

iii) (6) F. 22. 228 

reject at 1% reJect at 1~ 

1v) (a) 1n L; • 31. 674 - 1. 478 1nr - 0.540 luYp R2. 0. 932 (la) 

4 • 1. 845 accept at 1% and 5% 

reJect at 1% accept at 1~ and S~ 

v) <a) 1n L; • 27. 382 - 0. 385 lnr - 0. 304 1nIp R2. 0. 912 (10 ) 

d ~ 1. 444 reJect at 1%, accept at 5% 

(b) * 2 1n Lt • 16.042 - 0.376 lnr - 0. 265 loYp R • 0.769 

d • 1.915 accept at 1~ and 5J 

(-1.572) 

aocept at 1% and 5~ accept at 1% and S~ 
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i) (a) ln L; . -13.291 - 1.1;0 lnr + 1.592 lnYp R2 ~ 0. 942 (41) 

d = 0. 393 reject a t 1% and 5% 
* 2 In L
t 

x -3.063 - 0. 88, lnr + 1.714 InY, R a 0.709 

d .. 1.703 caept at 1:' and 5)!: 

rejeot at 1,4 reject at 1, r lit jeat at 1:;; 

11) (a) * 2 In L
t 

.. - 1;1 . 322 - 1.095 luI' + 1. 589 lnY
p 

R .0.945 

4 • 0.386 reJect at 1~ and 5% 

(b) In 1; • -3.834 - 1.056 lnr + 1. 942 lnYp H2. 0. 801 

d • 2. 027 &Ccept at 1% and 5% 

reJeot at 1% 

111) (n) ~. 4.463 

rejeot at 1% 

aooept at 5~ 

(0. 765) 

reJeot at 1% reject at 1,. 

(b) F. 23.446 

1'$.1'010 at 1% 

1Y) (a) In L; * -3.552 - 1.107 1nr + 1. 123 lnYp n2 • 0.793 (20) 

d • 0. 253 reject at 1% and 5~ 

(b) In L; = - 3. 412 - 1. 291 1nr + 2. 833 lnY
p 

R2. 0. 862 

d = 1.527 reject at 1~, accept at 5~ 

(6.652) 

reJeot at 1~ 

) *2 Y) (a 1n 110 • :n. 288 - 0.132 lnr - 0. 484 InYp R .0. 837 

d • 0.666 reject at 1% and 5~ 

(b) * 1n Lt • 6. 238 - 0. 200 lnr - 0.092 laYp 

d .. 2. U4 accept at 1% anll. 5 .. { 

(-1. 932) (-0.282) 

accept at 1~ and 5~ acoept at 1% and 5% 

(16) 
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* 2 1) (a) 10 L
t 

• -1.171 - 3.5&0 1nr + 1.262 InYp R • 0.949 (41) 

d • 0.727 reject at 1~ and 5% 

* 2 1n L
t 

• -2.004 - 2.915 1nr + 1.414 lnY, R • 0.809 

d • 2.2~9 accept at 1~ and 5% 

(-6.626) (8.890) (2.602) 

reject at 1:t reject at 1% aooept at 1% 

reject at 5% 

( * 2 11) a) In L
t 

a -1.656 - ~ .445 1nr + 1.27' 1nY, R • 0.951 

cl • <i.S54 reject at 1$ anel 5% 

(b) In L; • -2.242 - '.161 1nr + 1.421 lnTp a2
• 0.853 

d - 2.531 accept at 1% and 5~ 

reject at 1% reject at 1% rejeot at 1% 

111) (.) P . 7.747 

reJeot at 1% 

(b) F,. 7.90 

reject at 1~ 

iV) (a) In L; ,. 24.845 - 4. 6'T7 1nr + 0.118 loY, a2 .. 0. 851 (20) 

d ,. 0.98g reject at 1~ and 5~ 

* In Lt .. ~.704 - '.8~ 1nr + 0. 842 lnY, 2 R • 0.723 

d • 2. 469 accept at 1~ and 5% 

rejeot at 1~ accept at l~ aa4 5% 

T) (a) In L; • ,0.697 - 0.554 1nr - 0.420 lnt, 1l2 • 0.842 (16) 

d • 0.566 reject at 1~ and 5~ 

(b) 10 L*t • 4.122 - 0.751 lnr + 0.146 loY 
P 

d • 2.516 accept at l~ and 5~ 

reJeot d 1% accept at 1% and 5~ 

2 
II • C.514 
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1) (4) In:r.; • 2.799 - 4.641 lnr + 1.066 lnY
p 

a2 • 0.963 (41) 

" .. I? 651 rejeot at 1% and 5:( 

* 2 (b) In Lt • 0.026 - 4.139 lnr + 1.163 lnYp R. 0.82' 

d • 1.604 reject at 1~, acctpt at 5% 

11 ) (a) In L; • 2.229 - 4.495 lnr + 1.08' lnlp 

d • 0.645 re.1~t at 1% ad 5% 

2 R • 0.961 

... 
In Lt - 0.024 - 4.188 lar + 1.165 lnYp 

2 R _ 0. 842 

d • 1.616 acoept at 1% and 5i 

reject at 1" re~eot at 1% aocept at 1;t aDd 5% 

111) (a) p. 5.129 (b) r. 0.87' 

re3ect at 1% aceept at 1% and 5:C 

1.,) (a) In Lt* '"' 17.43' - 7.162 lnr + 0.5'9 lnlp R2. 0.863 (20) 

d • 1.141 reject at l~ and 5% 

(b) ... In L
t 

• 6. 016 - 5. 880 lnr + 0.752 lnYp 
2 

R .0.136 

« • 1.548 aooept at 1% and 5% 

reject at 1~ accept at 1% and 5% 

... 2 
.,) (a) In L

t 
• 49.368 + 1.509 lnr - 1.397 lnYp R • O.SO (16) 

d • 1.016 reject at 1% and 5~ 

(b) ... 2 
In Lt • 14.718 - 0.192 lnr - 0.523 InY, R • 0.522 

(-0.159 ) (-o.S34) 

accept at l~ and 5% acoept at 1% an4 5% 
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1) <a) 10 L; • 3.873 - 3.69. lnr ... 0.951 loY, 

4 • 0.469 reject at l~ and 5~ 

2 R .. 0.949 

(b) ..-
10 Lt • 0. 227 - ,.820 Inr + 1.096 loY, 

;/ 
R • 0.70' 

« • 1.675 aoeept at 1% and 5% 

reJeot a t 1~ 

11) (a) 10 L; .. '.134 - '.548 lor ... 0.982 loY, 

d .. 0.560 reJect at 1% and 5~ 

2 R • 0.949 

* 1n Lt .. 0.'59 - 4.102 lnr ... 1.097 1nTp 
2 R .. 0.797 

d .. 1.744 aocept at 1% and 5% 

(-6.991) 

reject at 1;(, 

111) (a) 7 .. 35.000 

reJeot at 

(5.157) (0.457) 

reject at 1~ acoept at 1% and 5% 

(b) ~ .. 14.600 

reject at 1% 

iT) (a) 10 L; .. 49.796 - 7.494 lor - 0.970 lnYp R2. 0.944 (19) 

« • 2.012 aooept at 1~ and 5~ 

rejeot at 1'.' 

(-2.911) (0.919) 

accept at 1~ accept at 1~ and 5~ 

reject at 5% 

T) Ca) 10 Lt* • 48.016 ... 1.198 lor - 1.'18 lnYp R2 .. 0.909 (16) 

d .. 1.55' acoept at 1~ an4 5:A' 

reJeot a t 1% reject at 1~ accept at 1% and 5~ 
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1) (a) la Mi • -7.564 + 1. 285 laYp 

Ii • 0.172 rlljlct at 1~ an4 5% 

(b) la 112 .. -0. 006 + O. 9:n laY, 

Ii .. 1. 7as accept at 1% and 5% 

(2. 923) (-0. 196) 

rejllOt at 1~ accept at 1'.' and 5~ 

11) (.) la Mi • -7.153 + 1.264 1nY, 

Ii .. 0.319 reject at 1% and 5% 

(b) la M1 .. 1. 451 + 1.364 laYp 

IS - 1.779 acoept at 1% and 5% 

111) (a) p .. 30.577 

reject at 1% 

(b) 1!. 13.527 

rejeot at 1% 

1T) (a) la ~ • -5.652 + 1.198 laY, 

d • 0. 624 reject at 1% and 5~ 

(b) la til • -2. 418 + 1. 307 laYp 

Ii • 1. 967 accept at 1% and 5% 

(3. 4U) (0.001) 

reject at 1~ accept at 1% and 5~ 

T) (a) la "l. • 28. 341 - 0. 349 laY, 

Ii • 0. 962 rejeot at 1~ and 5~ 

(b) la M1 '" 12.746 - 0. 321 laY . p 

Ii. 1. 793 accept at l~ and 5~ 

aooapt at 1% reject at 1% 

reJeot at 5~ 

2 R .0.184 

2 R • 0. 430 

2 R .0.406 
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1) (a) In II:! • -9.617 + 1.'94 lnTp 

4 • 0.145 reject at 1% and ;~ 

(b) 10 M2 • -0.174 + 1.067 lnlp 

d • 1.694 accept at 1% and 5~ 

(3.63S) (0.228) 

reject at 1~ accept at 1% and 5~ 

11) (a) In ~2 • -9.220 + 1.374 lnlp 

d - 0. 281 reJeot at 1% and 5~ 

(b) In X
2 

• -1.598 + 1. 490 lnYp 

d • 1.741 accept at 1% aD4 5% 

(5.62,) (1.914) 

reject at 1)( accept at l~ an4 5~ 

111) (a) P. 27.404 (b) r. 14.445 

reject at 1$t 

1T) (.) In "'2 - -11.126 + 1.491 lnYp 

d • 0. 486 reject at 1;( and 5: 

(b) In M2 • -2.798 + 1.520 InTp 

d • 1.e66 accept at 1% and ;~ 

(4.215) (1.441) 

Y) (a) In 1(2 • 22.921 - 0.087 bTp 

d • 0.518 reJect at 1~ and 5~ 

(b) In .. 2 • 4.ll7 + 0.15' lnTp 

4 • 1.859 acoapt at 1% end 5~ 

(0.7") 

accept at 1~ and 5~ 

2 R • 0.87' (41) 

2 R 0& 0.258 ' 

2 R • 0.507 

2 .R • 0.511 



1) (a) ln L
t 

• -27.344 + 2.145 lnY
p 

4 • 0. 411 reJect at 1~ an4 5;l\ 

(b) 1n L
t 

• -1. 431 + 1.198 InYp 

4 • 1.845 acoept at 1~ and 5~ 

accept at l~ anll 5% 

11) (a) 1n L
t 

• -26.236 + 2. 067 lnYp 

d - 0.471 r eject a t 1% and 5~ 

( b) In L
t 

• - 4.261 + 1.719 lnY
p 

4 • 1.869 aooept at 1% and 5% 

(1.623 ) 

acoept at 1~ and 5% 

2 
Po • 0 . 030 

2 R • 0. 076 

111) (.) P = 3.766 (b) P .. 1.572 

aooept a'l; 1% and 55'6 

1v) (a) In L
t 

• -10. 257 + 1.316 lAY, 

4 • 0.5138 "Jeo'l; d l~ and 5% 

(b) In L
t 

• 1.844 + 0.513 lnYp 

4 • 1.656 accept at l~ and 5% 

(O.l6S) 

accept at 1~ and 5% 

v) (.) In Lt • 64.033 - 2. 015 laY, 

d • 1.962 aocept at 1~ and 5% 

(-10.:518) 

acoept at 1:1 and 5;r; 

2 a • 0.002 

reject at l~ 
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* i) (a) In Lt .. -19.457 + 1.820 lnY
p 

II • 0.162 reJeot at 1% and 5~ 

* In L
t 

• 0. ' 13 + 0.701 laY
p 

II .. 1. 628 aooept at 1'; and " , 

accept at 1% &lid 5~ 

11) (a) In L; • -18.739 + 1.78' lAYp 

II .. 0. 254 rtject at l~ and 5% 

(b) * In L.. ., -2;'020 + 1. 671 laY 
'~ p 

d .. 1.719 accept.t l~ aDi 5% 

(~.:m) (1.'5-4) 

reJeot at l~ accept at 1~ and 5 

111) (a) F .. 13.359 

nJect at 1:t 

* iY) (a) 1n L
t 

.. -2,.096 + 1. 981 laT
p 

d • 0. 388 reJeot at l~ and 5% .. 
In Lt .. -1.122 + 1.';4 lnYp 

II .. 1. 692 acoept at 1% and 5~ 

(1.571) 

acoept at 1" and 5% 

* Y) (a) In Lt .. '6.287 - C.717 lnT, 

(b) 

\I • 0. 720 reject at 1~ and 5~ 

* 1ft Lt .. 11.078 - 0.565 lnYp 

\I • 1.997 acoept at 1" and 5~ 

aocept at l~ 

rt~.et at 5~ 

accept at 1% and 5~ 

2 R .. 0.04' 

2 
It .. 0.254 

2 R • 0.127 

2 
R .. 0.340 
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1. Introduct10n. 

The two DlCa" IItrildllg feature. of the Nsultll pre •• n.ted in 

the preTiou. chapter are r1r .tly that without exception all the 

l'e6re.lllollJl o.,er the whole per1od, .. well as 'Ulo.e exclucUne the 

war lelll'lI. ebo .. the presence cr II1gn1t1cant IIlld in &Ollie f ortu.l:latelT 

rare 0 .. 8S extremelJ' Wl'Ul.Ciou. autocorrelation. end •• con41y that in 

all c .... With two poa.1bl. exc.ption~,the ~ow t •• t 1ndicat •• that 

the dellWl4 functlon for the pre-war rear. difiers froll! that for the 

po.t-war year.. Further ln .very oaee, correoUon or the data tor 

Mutocorrelat10n ch~ell the .lItimat •• of the coetfioient. 1118n1f1cantlJ 

110 indic.tine the pr •• enee of II ree1dual blas , in aoa e ,.e. upward. 

and in other olll.e. downwards, in the e.\1l118tors th.ma.lves. It the 

autocorrelation 1'01l0w. a 1'1rllw.der 'arkoYautoregree81" sche .. lUI 

111 a •• Ul4ed in the correction procedur. , then the •• 11 known r'l!Iul 10 

that the •• UJlatore are unbiased holds. HOlle'ftl', it the autoregre •• 1 ... e 

.tructure doe8 not tollow a f1rawrd.r g~kov schlme or it other 

e:f':teote .uell aa lagg.d variable. are pr.lI8l1t, the .. tlll6ltor. w11l be 

biased and oorreotion for autocorrelatlon wlll th.n ~erel1 alter the 

1llII&D1 tude and poas101y the .1gJl of the b1u without rtDIOving it 

completely. Purth.r, there i. no known m.thod of obtaining an est­

imate ot thi. r.,ldual bia8 and cou •• quentl1 there 1. no method ot 

di.covering wheth.r the corr.cted u t 1lllatore ,Ull contain an element 

of bias or 0010. Baar1.ng i~ mind the inh.rent intraotability of 

econom1c data 1t would b. !!Ore reali.tic to a.s.UIIt that the oorrect8ll 

•• t1Jlator. are in tact b1as.d. A further cons.quence of th.ae 

oomp11cations 111 that the correlation coefflolent .nd the t-value ~Gr 

the h¥potheals t.llts are al most certain to be aftected and so mu.t 

be regard.d w1th due eaut1o~ 

An illj:lOr'tant fact -_t1l:l& tr'~1T1 the aOG'" reurka 1t that 

It would not be . conom.trically advi.able to place reliance on the 

rugnitu4. , or in extrem. oafi .. even on the a1gB, of !tIIJ' of the 

eati=ateu oo.tficl811t. of a .ingle equation cOn6id. red in 1.ol ation. 



In vi." ot thie unfortunate fact, the moet e.Ue£acto17 alternat1ve 

'WOuld be to examine the reeults tor Illll1' paUern or trends that are 

obserYllble, !lin;-e H ie ntremoly unlikely tbat the r .. idual bill .• 

will be of the 8Hl1le magnitude and si~n tor every equation. Arq 

nngle result preeented 1n the previous cbapter ie characteri.ed by tour 

indepell4ent pal'8lIIetere, vis. the tiM period ooneidered, the de1'1n1 tion 

of the monetary YIU'1able, the interest rate ueed , ancI the const1'81nt 

adopted. l'Ie Ill"" visualise each 01' these factore &8 chang1n,g 

independently or in oonJunction w1th one or more ot the other. eo 

generating poe.ible trends 1n the reeults. It we had no indioation 

• priori as to which 01' the ~iad of ~o8s1bl. comb1natione and p~ 

ut.atione to i .nll pGct, we would be .faoed wi ttl 11 thanltlesa ta.k lIIhloh 

would uno involve tile added hazard of t.'le po.ai b111 t1 01' 0 bta1n1llg 

spurious r.8'.1lt8. flowever , for economic reuona the follOWing tour 

pose1bllities are the moat 1ntereating. 

1 ) Ke.p ttle defini tiol1 01' lIIOJley tixed "hll.~ allowing the ta1'll 01' 

the intereet rat. to ~e 1'01' ob ot tho possible cUlllItril1nte. 

Thil> will lIhow the e : .f9cu ot: oluu:J&ss in tile teN Clf the intare.t rate 

on the function. 

11) Keep tho definition of money o.aa the intere.t r ate fiXe\1 lind 

allow 1;Jl8 constra1nt to Var'JI 1w.1 then to repeat for the d1fferunt 

definitions of money and inter •• t rate.. Thi • • 111 ahaw tho effect. 

that the varioue conatrainte have on the f unction. 

i11) lIeep tile OOl\8traint and the 1ntenet rate £ixll4 whilet allowiIlg 

the de!11l1t1on of money to change M d to repea~ tor all the dUferent 

colWtra1n1;e and 1nternt rates. 'fM. wUl dttern1.l:l. the .tteet 01' 

d1tferent <!'OIfin11iion. ot IIIOne.j on t n. funoUClu. 

iV) To rll.,eat each of the abo,.. tor the f our difterent t1llte 

periode considered. 

The.e in faot ore the pO •• 11>111 tie. that are going to be 

examined. The order Of prc.ent$tion .111 be the same ae abo.e with 

the except10n tha t the fourth po •• 1b1l1t7 will be considered ocn­

clIl'rllnUy Wi ttl eMh of the !1rot three. 
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YOI' expositional l~asona we ehall consider the two definitions 

of ICOney aeparately from the two <let1n1t10na ot 141e l;alanoee. 

1) Begreeaiona over all yeere. A IS the term of tile intereet rate 

len,gthena there i8 & stroJlg tendel1Q1 tor the interest elasticity to 

1nore.". aM for t he Ii t 1:() 1lIIprcve. Apart f ro. a f ew .xceptione 

tile function 1s homogeneous or de.:ne olle in the cOlUltraint. 

11) Regruo10na oltcludiq the war years. The 1ISJ.1tI g n ral pattern 

!l.8 s.hove 18 exhibited with the ellception that in all casea the inwrflat 

elWl tic.i ty 1& liisher Olld the f it l.1etter tloan the con'eepondiug 

There 18 alao a weak but noticeable 

tendency for the constraint elnoUei ty to follow the IillilIIle ptlttern, but 

the function i. atill homogeneous of degree one in the conatraint. 

iii) Ilegresslona oyer the pre-war yearn. ~h8 fit~ are in all caee. 

better t hm the correepondll1,g 1'1 ttl in 81 ther ot the above two cose • • 

The intereut dllBt1ci ty on<l. a1n tl!mt'lo to 1nCrea.se with • lengthening 

or the t erm of the 1n'tel'Glll t 1'8 to but the goodness of f'i't bears no ellen 

relat1on. 

1v) !iegrel'Jll10ns over the post-war loan. Tho t ito are in all OlS." 
'IIOr80 than the corre,pend1ng 11 ta tor the N"''l'euio!l8 OTer t ile pre-war 

;roars. 

the inters 10 ebst1c1t1es are amaller although .till s1gn1t1c:ant and 

the o\~netr81nt .18l!!t101 t1 18 el:lSUer a.c.d otten not signifioant, though 

in ec;ne eMU 1 t ia significantly Ilecat ive. There 1. no obaerYabl. 

relation between tho 8i150 of t he elaatioitiea. t ho goodr.eee of fit 

and the term of t he interest rate. 

B) 

1) Ro,reeeione over all the year • • 

w1th the WI'III of the internt rate ulid henever the constraint 18 

11) lIegrus10na excluding tho ur yurs. The 8aM pattern as above 

ill exll.1b1 td. (lenerally there 1s an 1nereaae in the intereet tIlllI<l t!C11iy 
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and 8004n .. o r;>t 1'i'li CQlIIpareil W the equ1 valent value. in t!!e corros-

ponding r agro.aione over all the yeare. 

11i) liegre.tl10na over t ,. pre-war ye!U'll. Compared w the oorre.-

pond1ng value. fQr tn. abon two regreedons, 1ihe lntere.t Q1uticity 

and "tho 80o<1ne,6 of f it baa inoNa.fid. 

otten DOt lilienifiOltllt aml whenever It le eignU'lo8111i it ls negaUve. 

* better than for t tle pre-flU regrulilions whereu for l't the convene 

holde t rue. The oonatraint 1e o1'tell not e18ni!1oQllt and in the 

cae .. where it :I.e a1t:n1tlclmt it illIG a nesatin eign. 

expeoWd a 0riOr1. The onl¥ pattern which did iIlIIerge WIIS t hat the 

PerJilUlent Income oonstrained 1II04de had tet1er 1'Ue CIIld bighe,. 

conatreint elaaticltie. than the inoome constralned moaele whioh in 

turn bore the .am. relationsh1p to the wealth oonetraine4 modele. 

Thill trend. wae observed tor t he regreedona over all t ile years all weU 

as tor thoae exoludi~ tne war years. 

regressions ~ld ~t exhibit any ~.dla1iely disoernible relat10nehip 

w1 th tlle exoeption of & aU ght tellde:loy fOr t .he pre-liar d&1o& to exh1bi t 

the above pattern. 

" . 111181.1 now let the defin1tion of money cllallge from a broad 

For \!tach concept t o a narrow one t m. from ~ to III to Lt 1;0 L; • 

equation therQ i8 a tan4ency for the 1ntereet elastioity and its 

81gn1fioance 1;0 increase ~ for the oonetraint ~81i1011i1 ~n4 1te 

a1gni1'1o:mee to deor.un ta.8 tlJV llIOne'C&r;y V8l'1sble 18 ohw;ged as above. 

Thill pattern io strol3&ly exhibited for ·tbe regreeaion8 over a ll the 

terulellCY tvr it to Eo pear 111 the pre-wliIl' reau.l ta . 

The onlY other €1'Oup of equ. Uone that remdn 1;0 be eXlIlIIin.d 

are t no •• repre .. nt1ng li'riedlllan'o QP1r1oal del!lall4 function. t he 

rellllIte are so b&4 thnt t ney do IU!It warrant further analy81e, more 

often than DOt 1ndicaUng tha t thex-e 18 only a 8purioue relaUon 
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be~en money and permanent income. 

3. C('ndu!l1ollJl from the ~bove Analys1a. 

' he !lOst oulent teatw:'e. of t t.e 4eJIIMd :for money in South 

Africa h!<ve rlOw beCct1'1fl apparent . 

i) All the elltim&teQ coe.ficients w11.h. ille pOllsible exception of 

the idl~balarlce Gque.1i1olU1 are 01' a rn 'i/lrl1 tude that would be expected 

in the light of experi enco and ot' Uher studies. This ouag ute that 

the re8i/lual b10s 10 not otro enough to completely 1nvalidate the 

re.ults. 

11) Comparison of the non-lnterc$t el astio functions with intereat 

elelJt10 tunctione ahowe eonolu81vely that the demand for JIIOne:t 1. 

inter'et elaot10. Hence t he lIIOnet.ry polioy 1lI8Uuree lI\I88 .. ted by 

the Cc,ice,go 111011001 would be 1walid in a South African setting. 

111) The b~ult fl ts over all tho year. 'lifore /';1 v.n by F.Nanent Income 

constrained models and t nen by ~~eyne81an-1lype l'Unctione. Th. 

major! ty of t eee functions are hollOg.neol>.a oj' degree one 1n income 

and eo the v.loe1ty dist;r:'ol!I!. ot chap tor IV would provide SJl adequate 

vil!Ual N pre13entation of the lOtlG r.ll' demand for mOlley. ....!nol.-the 

empiriesl. p.,ea"ur8 ot FOX'WUlent Incoille beers a closer rdaUon 'to 

eurrent income than to tho theoretical concept of a flow arl.1~ 

f'r.llll a steck. o·t wealth, one might be telllpted to BuU est tllat tohe 

capital theor.tic approach to tt.. de 4nd tor .anty 18 interior to 

the 1ncOllte-n,pend1 Writ approaeh. dowenr. tnb ded!.lcUon cannot be 

ccncl:.l#ivel~' just1i'ied by the ruulte on uoount of the d1son]i>>.ll10Y 

~tnetl the empir1clll.l ;:;eS8UNe and th.e theoretical concept • • 

1 v) The omiesion of the war yeare frolll the Nero,dona ..,auaK an 

increase in the int.reet e18&t1ol1 ty alld t .ile goodness of fit, IIn;l.erl 

in turn ina 1o~t'8 that the abno~l oonditione of ~~e war years b 

,,'his 18 oul.,y 1;0 be expected. on 

account of the torced lIavi~8 inducod b'y t he wart1.!lle control. on 

expend1tun. 

v) ,:xamlnatioll of th8 function for atabllity revealed tllat in ""rr 
oael'! there had been a distinot lIIOvelll9r.t ot "he function. The evide.nce 
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OY8rwh.lm1~ly retu~0e the 8Ug~e.\lon that the lona r.n deman« 

funotion 18 etable.1 

rt) Both the oOll.atraint ebstloi t.ies IlUte! the goodne.8 of tit weH 

h1~her for the ~re-war regreaa1011o than for the poat- war regreao1one 

.linoe t he oonatrain1i elaetioHiea and the fit are lo"r ;1.11 

the poe~ar leBI'1I than in t he pre-war 1e81'1l, 1 t 'No1ll4 appeez- thai 

t ne money hold1u,g habitlll of tbe poat-llar ,1Oar6 are more volatile tban 

thoe, ot the pre-war yeare and henoe more euaoept1ble to ~ogenoua 

1.d'luerroell . ~"h. a1l1.t't iii t he .t'U!lci;l.on 13 undoub'tedl, oe.uaee! bl the 

foroed aaT1llB induced by the war year. but if the 0.t.r18 par1bua 

aea1.lllfptiona had not been violat.d the f'unction ebolild have re~urne4 

to itlll initial forlR a.tter the PUUJ,lIglI ot a r,iN .rears. 1'h. taot ~t 

11; <ild liO t do ao ahCl". that there !lave be.,. pel'lllllAent Cb~f:II 1n 

mon., boldl11g habU.. O;:b... nave JllOllt pro b6 blJ' been caused by the 

rapid poet-war growth 0 ' £lnancial iutel"llled;l.ar1111J aud t heir ottepr1ll,g, 

money eubi tillutee. 
2 

.11) :(he Nla1;1Qn betwe&11 the tem ot tlle intereet r a te IUlJ the 

Further the lIheor tioally expected relation ~.tW8l.ll'l tile intaraat 

1 ., .. 
u dl 11m! tat10llS ilIherent i r; the ethoci adopted "'tat be NlIle bered 

in any appraisal of tnt. Nault. A r1gQl'OUB juetit1oat1on 
o:t the atabUi ty could only be obtained :from a 
.1mulw;lIOu. equaUon oat1l111Ltion. though in View of the 
volume ot evidence ~eed in faYQUl" of 1A&tabi11tl. it 
aHa ext:reael.r unlikely that 3. 1I1:nul taneou. equdion 
apPl'.J8.ch would yield lJil:n1fioantl.y ditt'ere:lt realil tao 

2 !lor an excellent survey ot the l:iouth Afr:l.CliW financial seowr, the 
reader is referred to: G. ~'.D. l"umer, "The l~lopaent of 
til South Atrican Jloney !larket", SQuth At'r1can iourll!l ot 
Economica, Vol . 26, ( llec •• 1956), ])'p. 2~ - 52; 
A. B. 01cla1tu\ and G. P. D. Pal....r. '''rhe .'1oull:l African Money 
\lark'" - Some "urther :oev.loplllent." , South U'r:l.c!!l1 Journal 
of E5£nom1ce, Vol. 28, (uec. , 1~60 ), pp. 354 - 69, 
D. ~. [lo.4lu1p , "J!oney on 'lb.. Wing, or the Rise of Jion- 'PImk 
Lendel'll" , . uth At 0 Je nl.ll. o· £oonoillc t Vol. 32. 
( Sept. , 1964 , pp. 211 - 16. &lid ~, .13. Di clctr.'!I.n, ~Th. Soutll 
African .'olley Market - Progress NId l':roblema silloa 1960" , 
South \ !r!can JourruU ot ~,c:onolli1oa . Vol. 35, {:14llpt., 1965) t 
p j'l_ 21' - ,6. 
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01&1110101t.1 Mel the various dei'initiolls of IIIOlIe.1 has been ob .. rnd 

* aince M2 ie t • lealt 1ntercst elastic and Lt the moet interelt 

elastic. 

v1ii) !he 1dl. balance equat10ne exhibit the expected relationsbipB 

whioh 1","88t that t he el!lpir1csl lU'thod of oalculation adopted i. 

acoeptable. Conelderi~ t t e pre-war and poet-war periode I.p&rate~, 

idle bai ancis wMlet eUll be1JlE: veri iliteHet elastic do not tend 

to be re8pol'l8iv. to ohanges in the cOlllltraint. often biting ,",olllpletdy 

1nelaet10 and 8O~et1m¢8 t~ving 8 negative elastioity, eo indicating 

th!l.t ·t~e'y are regarded as an iaterl6r !lesot. Vihe'ther t.lU.B phenomenon 1e 

merely a by-product ot t he met hod ot calculation in which idle balance. 

appear Illl a rea14ual, or Wl1ether it 18 a genuine economic relatiol14hip 

18 extremely hard to dec1de. However, 1n Yin of the rapid growth 

ot alterlla'ii .... liquid stores ot valwt 'ine aboTe reeuH 1s no'i suprioing. 

ror l!.1)nt,y being \lied aa a. ttlaporarl store o.! valut w111 very likely be 

oertaint,y. Tbs sat1&iactory aooordano. between the •• re.ulta and the 

conclueioll8 i4'awn 1n chapttr IV 1ndicat .. that t he <i1~rem. t here 

proTide an adequate visual representation of the behaviour of 141e 

However, in 8pite ot thia accordance w11;h theory the 

I11a8S1l1fl poaeiblUty stUl re aine th&t the7 are in actuality morel, a 

balance. &,ti<1 bear1~ ollly I!I. spurtoU!! rela tiOI! 1:0 the rete f)t interest. 

4. Implications for ~onetar'y Policy, 

Si nce t~e ~ct1~n of monetarT policy is e.aent1ally a ehort run 

phe~m,non. tht appropriate function to consider woul d be the thort 

run funotion. }fowever, .ince t.loJe short run and long run funCtiona 

are not cone.]iI't;\l1I1~ 1nd..,truhmt, 1 t 18 pou1ble to draw aome eon­

elua1.one concemUg the impact ot mooete,q polloT in the light of the 

above characteristics of tht long rur, tunction. 

Due to tile paucity ot literatun dealing with the lIIOaern 

o;UIlU t1 tl t heoria·ta' "1e,,. on the action of monetary policy, one 18 

tort/ed to rtaa between t he linea in order to obtain tileir conception 
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of the interaction between the monetary and real sectors. Since 

they envi/lllt;e the duand tuneUon a. belug .table, My d1/Icreplllloy 

between actual and desired hold11l;>11 of lIOnel llI,..,t be accom;oodated 

by a ehen~ in OllG or more of the argument. of the funotion. It. 

aa . r1eb.en us.rts, th. function is not only lII tab1e but also intereat 

i .. elu tio, lhen the prioe 18'Vel (lnd the V'.;)lUM ot output are 

ori1>1ouly dependent on t he eiocll: of TIJOnel'" However, not all 

qUMtity t ecriai, reg&rd the demand funotion aa bei~ intere,t 

1.nelaetic, ana in thiB laUer Que the .tock of lIiOney and 'the rate 

1:1:', however, ti~ demand t\mction 18 not iltable, the obove 

view of the action of lllOWltary policy i8 invalid , sillce aDy' d11S-

oau •• a ol'umge in tho al'i;i\<1lltn'ta ot the funotion - the 1'unotion 1 ts.l.t 

'/1JI..., ebift. llenoe onee we aUow t or the poos1blli ty of Bb1:f'te in 

the tunotiou J.UaU t the <}W,Ultity theorists' vie"e of the action 01' 

~neiar,y policl oecome invalid and t he i~dct of policy meaaure. 

Will not reua1n 1.lIur.utable oyer titlo. Dinee, giyen a con.etant etate 

shift ot" the deruand tuuotion 16 t he state ot evolution ot tn. 

til'.llinc1al •• ctor. monetary policy ilIllot 011 envis 'ed $ 8 ;}ct1Jlg wi thin 

an ine1;1 t1.ltiOllel f r amework oapable of evol,,1;1on. H'moe t here 18 no 

reason to euppo8. tha.t the imllaat of policy ll!lIaGllroe wUl reDll!lin the 

a~ re .rdles8 ot ~1e clrc~tano.e under which thai are applied. 

All that filially rematlUl 18 'to !!lake a brief OOl!lparialOB of the 

abon reeulta with tboe. obtained by other auth(,re. The only pub-

llahed att14y on the 10IJg run demand fo r IIIOWlY ill South Africa 1& thai 

, For 8 atato.ellt of th18 v1e .. aee !i. Fr1edllWl t "The ::IupplJ' 01' 
Monel and Cha .gee in Pric .. and Oto1;put", 1n U. G. Congress 
Joint "coMmie COlll!lli tt" , Tha Ralat1onah1p ot Fr1cu., to 
!l:conomic !!tab1l1 t and (,irowth , end1ua of l' e 
S!!!?sd tted by Pandist. Waeh1n8ton t ] ). C., 1958 , 
pp. 241 - 56. 
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bl !!eUe.r. 4 

neUl3r'e result. 111 not ;:0$s1b1o on accoUllt of 1) the different 

do:t:1n1 tions Jsed, 11) ·the 41f!erent time 'Periode under conoUeratiun, 

111) the different IItlliilltical teehniquee 1140pted a."ld iV) his failure 

to take account of the preeence or autocorrelation. A. a eOllllequen~ 

of this latter fact hie reeulte have limited cred1b1li t7 Il!ld will haTe 

to te compared w1th the uncorrected l"uults of ehapter V. However, 

ix. spite of thio several stl"ildll,g 81m1lari tiea are apparent. Fin t 

h~ :fi.uda that the II.Pprcpr1ate COfllltl'61nt ie 'current 1noom. a.nd not 

weal tnt awl 84l!oolldll that tile tunc tiOl1S when aoneidered OTer s .. b-

period, ue ditterent 1'1'OJQ tho •• considered OTOr the entire ~nQdl 

detailed eOll:lJl41'ieont 81.1Cn as to the !/IIlgIU tude or .1gn ot the 00-

erf1cients would be extl'elllely d8!l&eroue on aocl:.lu.nt of the dUrereneee 

sailer studies ill other countnes are eo :frauaht 111 til h!l.SlU"da all to 

make IJJJ3 00no1<141on. untruetworthy 1n the extreme, and SO NgNtt!l.bl,y 

the fasc1nat1ag problem o~ 1ot~rnational comparil ona ot demand 

fun~tlona ~t be l ett in abeyance until 8U1table .cono~tric 

6. Conclusion. 

The moral ot overridiD$ importance _hieh emerge. tro~ this 

study 1. t hat i n t !'le C lilt of South Africa , it 18 incorrect to regard 

the d.~end for money &a an entity i ndependent ot 1ta environment and 

hence stable, but thnt it II1Ullt be cOllS1derri 1n .. t'l'l!l1IftOrk of 

chl&n81t18 financial institutions and a oOflllequentl7 IIro- iiJ8 ilpe01;1'I.Ull 

of: l1quid aneta. 

4 
Ii , R, rieller, ''''1'h8 ~mand for Money 10 outh ,Unaa", South African 

Journ81 oJ: conolllic., Vol. '4, (Dec., 196u), .. p. 335 - 40. 
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