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This paper presents a ishort-periodgaggregatiwve:-mbdel where the
aggregakte demand.{AF} and aggregate supply (AS) ﬁunctlnns differ'frum.the
more usuai 1:|.11:EI T!::E .Pa.DfuiI.'ll.'!:tiﬂn inmrpﬂrat:elﬂl tnl:c: partf-::l:.n Equ.':.'.l. ibrium
conditicns fru£ ; i.;ssetléurmhi;;lun, ;né?fha AS function is based on
the supply behavior of the representative monopolistically competitive
flrm The typlcal EaEE.lE an'unemplﬂyment equlllhrlum.althnugh Lhﬂ.MﬂneF
wage is enduganms in thE mﬂel The mﬂdﬁl ptrmitﬁ E!EPI.EI.‘I:I.EI.tlDII:E Ea-f the
Phillips curve, stagflatiom a;é.prnc;éiical r&al wages It nI;D ullnus
a continuum of full-employment equilibria given appropriate money supply

and AD shifc parameter valu&s

LHE A £ il rien mpfy el B el
gsection I describes the demand side and defimez eguilibrium
conditions in the asset and product n:mrk-al:.s Sectinn IT deriwves the
i i 11 Teqeain ol I o
supply function né Lh& representatlv; ;Ilﬂﬁ seétlng firm. Section ITII

describes. the aggregative model, implications are drawn in section IV,

and sr:-l:!tiﬂn ";.F makes concluding remarks.
el o L B Ty M ddiw bBaauborg a4 1,01 o 705

I. bPortfolio balance and output equilibrium

Following the lead of Tobin (1969), we assume three paper assets in
the econcmy: fiat money M, government bonds B and equities 'E. ‘At
tLhe Enﬁuﬂf Fhﬂ preceding (and beginning of the present) short pericd,
their ;mrféﬁpmuding amounts are M,, B, and E,. Each ﬁnit wf B
iggued @uring the pressht pérind is redelemed in the mext péricd for one
unit bf ‘méhey; ‘so’the pfice per unit! pE8 is! '1f{1 + r'})! where '
is" the'nominal -Fate of intBrest: on'bonds. !'The “government:s budget
constraifnt is ' G Teamaes, cfll e 3 A b T lseog

; el _— - YT T

G s (M- M;)/p + (BS(1 +x! 3 = Bilip + 7% _ : % bl

-
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where G denotes government spending on output, p the price level, and
7Y taxes, Yl being reml ocutput and z:i'the tax z2te. -

| ; i | ' X e FET T ETT ey
i For a:.1.:111:|11|=:it3|r we E_hatmct !rm de;rrec;at:.ﬂn and anlumnr timt f:i.m
PR - L - 5 i e =iy
tinance I:he;.r plu.n.ned in‘l.restnent I by 1aau1ng new gqui.tiu, O t.-.ha.t:
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each unit of E he.lng a r:laim Eo one u.u.it. of ph}'sinal v::apltal, The
i aEf u ! }
1!511&1 agvg-r:ega.t.a production function can he wrltten
F ] _]'_l""-" N HawT e

Ti= (K5 H) L . P LS SR SN T : (1:3)
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where K, is the stock of capital at the end cf the premding period a.nd.
¥ iz current employmehte > cugmel o Bralfioach

b 0 s dmedipeme deabo s daTs SrimaE

k2L H" be l:he amount of labor supplied. .Def:lni.ng
. =] A % ey e b ¥l B T T A P

= U, W) T T LUV N 1 DR O, L TR PPN e L L 1

LR "'.aﬂ1 gy arn

gﬂt];mt that can be produced with N°, we can assume that

|--=-'I == i
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(1.5}
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(1.5a)
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= ®;=.(M; Bl E) ise that .M, (M, By, andE,) and Wp =
.+ Denotimg consumption by C-we assume that households
echave a utiliby-functign. -UIC; N°. W/pl, W/p standing
; ibilities after the present period. However, in view of
15 &ﬂctj.velj.r Ui{c, N, wW/p) which is maximized subject to

Lo

craint



o e eCenr (MMl v EBJ(1ew xn) =B fp 3 A

+ [E —Epk/piz Hw/p + F.2 78 SOy R {(1L.67

where o is the moneyiwage Tate and-J denotes Ffirms® profits which are

paid out:torowneps af By Since -aypLis
I =Y - Hwp RELS: T ; {(1.7)
and (1.6} will be satisfied as an eguality, it 'can be written

T owM - MM p o+ (Bf{L +x') -B,L)/p + (B - B )P

= {1 - ¥I¥. (1.6a)

| [1i 4l i [

Since N is detexrmined by Y in {1.2) with K., predetermined, the
maximizaﬁinu.prnblem has only four decision-variables, viz. C, M/p, B/p
and E/fp. (Because of +{l.6a), we ochsérve that there are only three
degrees of freedom.) Let 7 be the expected:inflation rate between the

present perlcd and the next, and 1et g he the &xpected lung term real
¥ S '_ | _i -
rate of I‘El:urn on equ:ttie:s Hoting 1-_]:|.a1:_ =

g + = o L ] g4 atan b ,f

Loy = L r'}f{J + r} . . {1.3}_

- "
I % LES L BRI, i Hl

- where r is theexpected'real rate.of interest om bonds; the decision-
variables can' be.expressed as functions of R =/{r, ¥, W.,./p. r.'r. p).

i S LoPasy ¥ g
We can therefore write the asset demand functions as

M/p = m°(R) . {(1.9)

o b Bfp =ukb" (R} o orempEmree sages Bacapral adr f : §1.2:0)
E/p wle"(R) 1 .3 @1} a e i : i fr.11}

T - .-I- 5 il ¥ ::__ o
If we now read M, B and E in (1.9)-4{1.11) as the quantities of
r f {1 T i T
assets supplied, thege three Equ!tlﬂﬂﬂ are then thu asset market

P B B 1id b Fr o i
.
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‘eguilibrium conditions, ofiwhich only two are independent’' We'will use
{1.2} and {1.10) to define portfolic equilibrium. 3

Bﬁﬁas ebservetdiearlier, there are theeevdggrees of freedom in the

ax ___'__:_a.ticm problem; therefore the demand for »C- .can bBe written

<€ = (R, M/p. B/p). i "{1.12)
81 I

ms’ﬂ:hedmmd for cutmitiby X,un a0 R i b

E=C+ I+ G & sy o i I~ (r.19)
L. .

o ™
and equilibrium cutput is defined by

F: T

- TS e ke | e TE aky, A el E RO LR
(1.14)
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At (1.2}, (1, 6a) cand a{i. k3] ,  we: see Thab:(2.13) implies that
s as ap‘egualibgss s ol s o o Lo PTar b

-!'l\. T L 3 ol 11 B J:-MJ -|.j.|'\1" [ _u_i‘ f_l' - o

Mo)/p+ (BS(L # ) (1L + =) - Bl}fp] + T‘I .[1-1a'1
* b 1T L A T e | S TP i T AT B
""~'- We note for later reference that I[1 14) alsn implies that
W1 s ok

quals planned investment I. (8 tq-l.mls hmmﬂmld saving
’ trgaving “S,. rS, eguals the left-hand side of (1.6a)

S, ejquals 7Y .dess qf: in (L.da)jisoas8 = I )i .We also

Riafs s AMEAIIEED. Ol Bk BT SR XL ts

(1.5h)

-
@) . The classical case assumes X = ¥, &nd the typical
-:-‘-" hau: X <« ¥, As Keynes (19%36, p. '3) obserwved, "the
F the claaalcal theory are appl:.n:a.hle l::.' a spem,a]. case and

e 1 il S L N LIE L e
jeneral case, the situation which it n:nnsiﬂw_-ra hEung a
gt . A LIt R TR 1 LI

- of the pnssihle pt:lslt:l.r:lns of equilibrium, =



In order .Y8 measutd thé”extent of utémployment in thé Héynesian
case, the N* function needs to be defined. If z_: ¥, 'then" ¥ = ¥"

and therefore W = N°. In maximizing UIC H"‘ H'l,l"pj, o __i_s a decision-

-

wvariable., HNoting that N* depends on w/p, and ¥" dis a function of

i we can Write” (analogows to the "'C-fudcticon! of (1.12))
=y {3447 | '
¥ = b'(r, w/p, W../p. 7. 7. p. M/p. Bfp) | (1.15)
<Ly
for use in sectiop III.C

-

Consider the system cnn51st1ng-uf the nine equations (1.1a), (1.2}~
1.2}, and {1.9}—{1;ié}. Examinaticn shnwg | that there are eight
independent equations which determine the eight endogencus variables r,
p, ¥, N.'E, G, Cand X, given the exngcnaus-?ariablds: M, B, I, 7. w and
p. and the predetermined ‘K., M., B, aond B ;. 1It will be seed in the

next EEEtlﬂM that th& supply fun:tlnn EnﬂmgeFizea .
f b L4 i LEima ™ =y

II. The representative firm's supply fuhdtion

We assume that thp p:nducti?n aecte; nf th& Economy consists of a

R ] il eI

large numher of munﬂpﬂllstlcally campetltlve flrms whose differentiated

PR X it ¥ s

pruducts are m&asured in th& o anme unlts .FEEE nlxuq anq_Ranhin (1994)

b o B 1! O I T I

and BEnasﬁy [1991! for BUrveys nf tha recﬂpt Ilterature on monopolistic

ThE 7 TTYE i

EDmPEtlthn in maqrpecmnmmgw nﬁxhﬁlqrﬁdwngth_?;;[p, al, X, < D, X, > 0,

Flar I"" L
be the de?qnd Enr ;he_g;pguct_q;_phe rgpreqenppgifg [ﬂrlaveqagei firm;
p is thE prlce set hy thE flrm——zt 15 alsu thE price level-—and o iz

a demand shift parameter for the firm‘s output x. (One might write =x

= x(p, p*, @) where p* is the average price, but since p = p° for the

IEFreaentatlvE flrm. WE Can ElmEIF put X = xfp, a).) Let kix. w, B},
: dora TR ]

where @ = 0 is an exogenous cost PEI_IIHIEIIEEEI'. be the cost _E}f pj_:gdu:nj_qg

Mg K, >0, K =B, kK0, kK, 0 ‘and 1_1,\,::—!1. ,Taking o, w_  and
¥ -+ = WL PR | ; ] s F ¥ .

o Y1




E given, the firm maximizes, px(p,.a). - kixsow, 8h, 8o §

b =

; crare e 4y ! s R 3 1L i +
H: I:i}xp +x = -:r (2.1}
=2 L] 11 L T I il i et i 7]
ip - '.ll:_,'.lf:.w::,,,Fi + 2:1:, - koGt <€hn {2.2)
T e L L5 sneq TR R LAl | P ERE TR | B e g

We assume encugh competition to make p - by xrelatively small aid
k., » 0. Total d:n.fferentiat:.un r;:rf (2. 1} gives

-|l j : r ] JI'I - ol

[\Fm-p (p - kix, + (1 - xpl:ﬂ}x.,]ldu xpkn,dw
- xk,df = 0 = © (z.1a)

is the left-hand side of (2.3). Therefore =
srrd e Jooin mRenly ROF S0 OEFET S R
= kD 2.0 pre sl sypErretah ey Bl danr 0 (29%)
« = GE /D = Qo i oA ot parie (¥ b O o (2.4)
19 == (e~ )t fd - 9K I D eber . < obe a142.5)
TS Vi EADmE o reomes et 2 o *

: Ii;,. suf‘fid:i.é-'.nﬁi}} small, The price is thus set i.ugher :Lf W,
iE_P.J:gI}F;-'. Sigrmet 2t E Y ewad sdneR ga ol r

ii.._l ‘|:| |le‘"" :-_I' 1_|,I_3.,,"h.]|_-l e § il T s I 8
:‘1&::;:1::1 curve in l:ha usual d:tlagram with x on the
- S . SuEE s * |' i b R B 1
i and- B ou the vertical. Sinl:.-e a h:i.g'h&r o shift.s the
E R el d
=a§ﬁ the ma:g:nal revenue L'.'-‘LII"I.I"E r:.ghl:wards. tht latter w.tll

et s i
“I'Q‘-‘-'-“l cost curve at a hig]:he-_r o P s ol The I.i.rm .
(2l abom o o T e 1

ﬂhich 'télls the -::pt.imal P as a function -::f the uul:.put.
W L O e~ i * 1a - FEuH R

d-&p-tjﬂd an T, Tis a:nt:t:{zu::':ld.l.r;:rgly gveneral;tr.".l b:!r varylng

B VIt'is ‘tie-refu upuard et and ‘can he writt.un

= T 10 T e e AR 7 O
Blr Fe 2.0, Beally B> 0. .. - (2.8)

W _|I|

. t.l:m uffe:t of an im:-.rease in. W rm the suppl}r curr.re let

{x. w, BY" e nlx}w + ﬂ‘::-twh;::lr.‘el n = nlx} 13 che -I:I'tﬂl‘l.i:lt

S I . ; > r
mired to prodice =, so }:, =n' [x}lw + f. A Taylor linear



approximat on! ats ahge optimal ‘price-odtput point (P, XY gives'
x{p, o} =xX" + (p - p'lx, + (o - a')x, (2.7}

where o« is the existing value of o and the partials are evaluated at
(p'., x'). Tosimplifyithe notation, writk' K =x" - p'x, - a’x, and b'= -
¥p.. Choosing units so that x =1, (2.7) hecnmeam
X = A - bp + . {(2.7a)
i POTIERET (o o i s

Then, writing!' a = 82'4x") and using (2.748), (2.1) cad' be written

P o= lA + alfZ2b + (aw + F8)}/2. (2. 1a)
H I _-.I_.l_. '?_ aly ] 2

We now assertl’

H o - yt. S ; I
Proposition 1. The supply curve will shift upwards proportionately
less than '@ = dw dnereddgs’ 'i1-l"-"'1:|.:r,.:"r i e, 'at any given x and the

corresponding ‘g on thE supply cirve, 4if p “is the wvertical shift,

then &p/p < dw/w.
L s S e PRI R H _ 7 353

Praof . : The &p =shift can be thought of asz the sum of two
E : T -! = b BE | = e L e " < ver :

i % V'E *r

components: (i} &p,, due to dy.rr. iw.h.i':h. de{v._:reasde_a qutpula_h}: (say) dbx,
and {11} 4&p, due to a rise in o that increases ocutput by the same

amount  dxl

]

| Ly 1 1

(i} dp/ow = a/2 from (3.1a), so dw = 1 gives &p, = a/2 which

reduces cutput by dx = ba/2 since the §1nge_qf thg demand curve is. 1/x,
= =1/h, {ii}) dp/fda = 1/2h ig thﬂ_slqu_nf"thg ;yPP}yﬁcurqe. and
therefore  §p, = {1/2b) (ba/2) = 51;"4__.__ Thusjéy_: dp, + Op, = 2a/4, and
tp/p = 3a/4p can be compared with dw/w = 1/w. Since p > k, = aw + g

=

so pfa » w, one gets 4p/3a > w whence &p/p < dw/w.




Esturning to the supply fynction 12:6),; it implies. the aggregate

=
inkikal
e L

ki : i ol : ik - 1 .‘!
Y. o), £ =0, £, 5 0, £, > 0 t2.6a)
5 L YECIE un Ly ST SR Y e AL R R 1y
--‘
'35 x times the number of firms. . It alse: implies
1 £ % - - Ty o oo L
LY, w, 8}, % >0, £, =0, £, >0 (2.6b)

= TR
of Propositien 1. It is then possible to have a lowsr p/w
*er output, level if | w -is higher.. a result which will play a

|

s bowds) vl T sl

[ __',-'==g. we note that (2.6a) implies a relationship

TR
nr, P- B, £5% <0, £2, > 0, £2, < 0 {-E.Ec!
i) o S e e B B R P £ T B T R Pl R

ne “lu'q nf.ﬁ w,, which is ponsistent wigth admizsible values:
m. _Thus, (2. gal dete:agigg,s?mlq,mwmp - and . ¥.

III. An aggregal:iva mdel
ot

el um::;tata of tha f'::ull::ming relat;-.:mships from the prec.-ed.l.ng

d here D:Elﬂ{llr.'ll'.l.‘l.l"enlenc.'ﬂ ' e i i 5
T i L T Fae s by f - 150 LES 1
. ) (1), .
¥ g). £, = 0, 1" >0, £% > 0 (2)
. JP: T, om p: u/p, ‘B;'J-PH "1 '+1 e = 13y -
R I RS e L I S T
' .-J’p. i:frl }--n‘-l =i e TRt R o T -";151
-1& 74 r,"ﬁ wipt ey Y S Ty
. LEe B = itk e i g i'”
e w/b, W.pl v, T e Mpl oBpl T T (8)



(a it = 2K, WY il g : (%)

X = ¥, _ 4 w1 {10)
Equation (1} = {1.3), (2) = (2.8a), -[.3} = {1.13) using lil.IIZJ. (4) =
(1.8}, (5) = (1.10}), (6) = (1.1a), (7) = (1le14), (B} = '(1.15), (9) =

{1.4) and (1D} = {1.5hb).

lezn 'I-_h.e prEdEtermlnEd K, and W, = {M,_,. B,. E,), and the

{..

Exﬂgeru:luﬂ var:.ahles M, E, LiET; w, il und ,ﬂ‘ eq-ual:.:.:m., (3)-{7) suffice
to determine r, p, ¥, X and G. 'I‘h&n, with p and ¥ din hand, (1)~
(2} give N and w, and (8)-(%9) give N* and %¥*. The model-is just
determinate in the nine end:::rge;nnus -.rar:.ahlea T, p. we ¥, W, X, G,
lil-: and &;?Il. e e . | !: —— .
o

In order to have a simple diagram, it will ht ustful to condense the

mndel into an AS/AD schema. Suppressing K, LlJ and {9} can be written

SRR 1 gl ikl 1"y !
¥ = +(H) (1a)

= (K"} ' R £ - B

regspectively. Since (2) implies

p/w = £2(¥, w, 81, £, >0, £, <0, £, 20 {2a}
by Proposibtion . "we can vwrite » - 0 1 B

i B TR TR B L < Y o - o | LY

¥ w f{p,l"'-'-f w, Bl £ > 0. E =0, £ < 0. {2b)

r| o7 F Tigsg :'.-_--l.-. P | 15 (8 R Th] i 2

To reduce th& an:r::rmlt ﬂ-f ﬂut&tlﬂn we w:l.ll suppress -;', ® and p

in {3]I {al and [_E}, s l:ha.::

X =clir, ¥, W,/p), M/p, B/p) + I + G _ RELY

M/p = m'(c, ¥, W /p), ', <« 0, m', = O (4a)

10




Bfp = bl(x, ¥, W,/p), B, > 0, b,y >0 %l 5 (s2)
= GHr, ¥, W,/p. W/p, B/p) : tea)

:.- = h'(r,; w’p: W../p. M/p, B/p). (8a)
-t =t v FRE R LRI ABLL fRLFTES) by
..:. S I.I:Ii {5a) imn (3a), 1 R | LR o R - R 1 !
e
- ) 1% 3 :I_"- = PR
I,'gtf#:u X, W /fp) + I + 6. {3ikb)
\ 1 s 4 PR b R T | i v-
iz v, WJP: Hfr-l = M/p - m'i{r, ¥, W .f"p} _ Since j'[ ) =0 and
: ‘e O N o 3 P L A e T 21
the implici.l.: function theorem can he us&d to 'ﬂ'r:l.te
: LI!-I! =T ] e | R F e f E _l Iz o i
=dfﬁu Wi/p. W/Dlae M o o =4 Iry B e Tugr Wt ={11)

=1
- h f ".F\-.‘ "I AT A2 AT L. arl i (T
seighborhood of Pﬂl":f'ﬂ'lm Equilihrlum ‘Thus (3b} can be 'N'I‘il:tE:l:l.

ply as
I AR I T R . ST oy PO T B T T o NPT
1:"{1’ M/p) + I + G {ic)

. hovene 5100 wEsT ALREE . T ) friies Tl
- o

b,/p suppressed. Similarly for (sa).

= G7(Y, M/p). P )
) can be written S T T | D
= g'(Y, M/p) + I. | T = " (3d)

- '_1, we assume that 0 =« g'. . . for. stabilbiteaont ¥+,

ibriun values of the wvariables hj.r star-superscripts.
ORERE . B S DR e R
g the argument in the permltimate puagraph on rewriting
oo - AFARA0E Vo .
{:aua as (- JI in {3::]. but with ’E*' in plm:.-e of ¥ (and
1t I-
X" iz a function of W), {Ha} c'.an b= wr.i.t.t.cn

13 o

B wrp, MR B e, ; g (8h)

- [T T I I L i '. : - I '_.'|_

11



sng

- foghing din. the. discussion oy follow-is: contingent. oni:thergign of
L {M.-"p_j-_...-_. whigh is.unclear, without -additicnal: assunptions .

i : !I": i_. =i i1 F I 7] SFd e g |
Using (Zb) in {3.'5}]

v el 14 ] IS wir
1y T K = g:-':P.llr;'-'l".-"ﬂ, :ﬂ_.. Hl."lp-:l-___ + T a1 2= E;ﬂ:

Putbing w = w*, we will write this in the Eorm
T et G R G B, ¥,
X = HEP.-'rW".- wh, .ﬂ! M, ‘I"-:I ':3'E.:|
! ! TWE e A T ! VR R 53 (5T - i
o WRETe  ¥om YEB, :Io1T, Weip)y g9; » 0y isa demand parameter reflecting
the suppressed. exegenous variables, ;. Correspondingly, (2b) will be

written

¥ = .E':P;"IW.. W'.. ﬁ] Rl m N hal | _.I!! S [2‘:}

a . a Il I '
To Sumarlie: a.l: thls p-:nlnl:. [2} {21:]' EIJ‘.'E all:ernature versions of the
i capira ;
aggregate supply funcl:.:.n::-n, and {3} {Ef]' are. alt&mative "-'E:.‘E-lﬂﬂs of the

| el .' -9 1
aggrfhgate demand .'Eunctmn, hut we w:.ll refer tcu {2::} :.n parl:_:.tula:r; as the

hs Eum:tmn anﬂ {31} as the AD fum:l:m-n which a.:re shawn in Fig. 1. Usj_ng

(8b) in (2a),

¥ = b (w/p, M/p) F (9b)
DT S TR I b I I i St i S B B 2Rl mee
which can be written in the form
ne FoomplT Frim i | =1 ¥ ' il - i oy T
Airm BApaty M), eyl i ape e 1 o om2dtoam {9e)
| i o RN Froay fos bt ET Y R erpr AT e R
for Fig. 1.
The labor market fails to clear in general because p/w', which
equates ¥ and X, would only fortuitously equate ¥ and ¥ also. The

extent of involuntary unemployment, measured in terms of the

12




corresponding. output, is. indicated by the vertissl distance betw==r the
¥'  curve andithe: equilibrium‘point where AS-S9AD. Re Heynes (1936, p.
15} put it, "in the event of a small rise é?] L E -FF"F.W'] both the
aggregate supply of labor willing to work for the current monsy wage and
the aggregate demand for it at that: wage would be drieater than the

existing volume of employment." Th:u.s 13 clear from F:Lg_ £ g
i [ I 4 E Liw =

It. was nobted earlier in gectien I that the equ:.l:.hr:.um condition
LS B
¥ =X implies that saving S equals planned investment I Hotice now
Ehat it i= only wherer RSi=/AD! that I!= 5. %in' comtrast 'to the t.e_-xt'hduk
S

conefruction of ADDCbased on) IS-Ia where I “wCS<gEr every point of''Fhe

textbock AD 2 : -

IV. TImplications {8 .&

In the fnl.!.lmung dlsr:uss:.n:]m ?E smﬁcnmp;aratw.ve stat.ms of the

R R S TASET a8 LT e TN ekt ke
model, we assume- that therrelndﬂgenuus ﬂr.:?ria]ji!.e:a are alwa}rf; at their
equ:lllhr:.um w.rrfnlLtes :-_:i:-__:.lr:h wlr{']lfll:a._r}gﬁ r_rﬁ'i:jr aslér ﬁesult n::n.'E a change in some
.ms varla.ble._“anfi mTll 1:IISIIL.'I:B.11}" 'f'.mt l:l'.l.-e sl:ar Eupersr::rlpl:S

denoting equilibrium values.

Effect on ¥* of changes in  w* and g

I'\-I

Looking at (2Zb), we see that a h.lg.hir W shifts l:he P-S curve Lin
Fig. I upwards, and a higher 3 Ell:;_f:;ts .'Il.t ;mmwﬂr{ls '1‘1'115 :|.ndur.:es
similar shifts in the AD curve--gee (3df-{3£)-dand we wish to axamine how
¥* is affected. Focusing on this question, for present pux‘pns&ﬁ-ll&t us

write the AS and AD functiocns as

8 o L TR R {2 i R P i Ak W F
‘1’ = ':f{q, 5]-
- o ] b Btk g e i TE
I = Xi{g, s5)
=0 'k FITRE & 8 ot W 1 % =
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where: gr=.p/w = gls) and & M= a shift=variable which depends on the
change in - -Or e ACcordingdyds . ¢ e r eriet ]

AR PR i L T s
dy = Y g'(slds + ¥ ds

dx = qu‘ (s)lds + X d=.

wlie on gemibiy o M0 i, fir
Writimg 3 = 8%/ 0¥. it is clesr thak. 2/Y¥, = z =1X /¥ .  and therefore
d¥:= g¥ g' (s)ds + z¥ ds. Suppose an initial equilibrium o X = ¥, Since
ady = 0 impliess dX =0, we find that ¥A remains the same. In other
words, the shifted AS and AD curves will intersect at- the same wvalue of
Y but of course at a different value of p/w, lower in the case of a
higher w ‘and higher in the caseof a.lbdgher #. - We state this result
for later referenderas - wef 2 { e ] . Por;

TR S P Bl i IR W 1

Prumsltln:rn 2 ¥* 1=z unchanged by a shq.ft :Ln AS dua to a higher

W or a hlqhar g. but pfw is ;GWE{ in the former Bﬂﬂ higher in th&
1atter B ety s, g I
S b = g e s
Eince s w will not changernmnless some exogenous variable changes,
any change - in ¥ must therefore be thed conseguence of the change in that
exogencus. variable and not ofsthe change' in w per sga.

Fan =1 F | | wne . i ir i Bl

Effects of highexr M

1 Iaf B e Langsd T %

sSuppeose M dis higher gg;, EE S -:}I:I'l.-l-r t:m-gmus var:r.ahles

remain:';.;g: I:h;.;éﬁﬁ‘a There are E:Lve CE:EEIH“ Eo cnn:idtr

(i) If p. falls,.then M balance (4aliand B halancé {Sa) require
¥ to be higher, - Holding ' fixéd, (2) implies' that '¥ 4= higher if
and emly if p rises or w fallg., Proposition 2 says that, ¥ oim
un-:ha.nged by a :::hange in w; SO p must ris& in order for E’ Lo be

T i

h:.gher- Th.'l. cmtra:iict.s the h:,rpnthesla, amd t.herufc:rre P cannot fall

T OERE, i




n A AFES 2D Jrenainsurhe jsamé, bhen M balante means a lower ' or-
a higher ¥. If r is lower, a highet: . ¥ ! iwveeded to maintain 8-
balance, 50 ¥ must rise. For the same reason as in (i}, P Ccannot

R ] Ly

R o T2
remain the same.

(iii) If p .rises proportionately more thal.u H;I. the.-n portfolia
balance séquires Y  to fall. Prom: 42), e lower Y implids that prig
lowss unless w is-higher, andi' ¥ is lower if plfdlls or v w rizesl:
But by Proposition 2,0 ¥ does nst change as a result &f a .change ifi w,
50 P amust be lower fo Y to'faill, contradicting the hypothesis. Thus
P cammoetrise more than M., ' o~ T: HEoTrA g b a e e

# (iv) If p iriges in the :gahe froportion las® M then ‘B .balarce
requires a lower r or lower ¥. & lower r meanssaslower ¥ in order
Eo maintain M ha.la.nce.l Bx ¥ mas L fall Re::eat:r.ng I:he argumenl: in
(@i1).: p cannot rise like n_"_'rl ianen b gom

| [xr) LIfu P riaea.“leés Ii:]:;an. r-::m t.he:::l I'-'|!J : ]:}ala.u;e ;':alla.fﬂr a lower
¥ or a higher ¥, and B balance requires a lower r or a lower Y,
saoxnicrust . fall, EfE % is lower - :the mrgumetit in (ii4i) shows that p
mist be lower, which would centradict the hypothesis, and therefore B
balance requires a lower r. -Ig'nnrj::g'-ue'nul-bpruhahi-lit}r- event:that
the value of r for B balance will alsgo balance the M market without

L f w_ Al gy

a higher ¥, r will fall and ¥ will rise.

o b Ty T A= g, ) . i = =iy a i R et I
Since only case {v} remains as a pcrssi]:ra.llr::.r l::' Eumma.rize we have

| l,."l + p A PR Rt o A et o o L B B : T ]
I Propesictions 3t A highear ! Moooget. par:simpliss ‘that P’ - irises
proportiothately’ less’ tham LMn: (s Mypits “higher} . r +falle, and ¥

rises, PR AR B Bl 5 i TR =l Wty SR T

i R TP P T - . |

The intu:i.t.im:r. behind this result. iz simply that a hlgher M ralses
G L o e T I S =g FEERtY

G hence X, shJ.ft.i.ng' I:he AD curve upwards to :Lnl:erser.:t the RS curve at

15



a highgr. ¥.. In short; . gee»-0:-in &8F.. w0, hos

The Phillips curve

Consider an increase in M. The larger t]r.m-.l increase ..-.'I-rt tx]_‘..!l:::t £rom
Proposition 3, that the greater is the percentage change im p. and the
larger is -¥.; This means a positive correlation:between 'the two, ‘hence
-a megative correlation between the inflation rate and the unemployment
pate, which iz the Phillips ‘curve. | ra ;

ST . c i+ v
Stagflation

pr ; i ity 11 1ol
. suppose the.gost parameter §.-is higher. By Propositiom 2,.Y is
unchanged at a higher p/w. There is no reason fox:. w Tte be lower, in

which case P is higher If we alan:: have a lw&r ¥ tl:r&n ¥ ig lower
. ey . {1
and so is pfu but the net effecl: :-nuld be a hig}mr P than initially.

In this avent, one has inflal::t.un w:l.th h.'l'.g’hE‘l'.’ u.nemplu}m&nt which is the

stagflation ‘phenomesor. . =11 SIFaT fuss a Sl e 0

S raRar ) et e

Recall that p and Y are determined in the subset bf eguations
{233-47}%: and - w isrdetermined by (2) givens p and ¥. It is therefore
unlikely for w to remain thersamesaftér. & change :in an exopgenous
variable. Suppose then that a higher M or 7y raises w as well as
p and Y. First, consider the effect of the Jughjur wﬂ :Ll: puts the
unchanged. : ¥ directly west :of the dinitdiak equilibrium at a lower p/w.
Gecond, the AD .curve will sbhiftl upward:- If the shift is not too large,
the mew AS = AD peint will be northwest-of the: bld, which means a
procyclical real wage. It is important that there be no'necessity about
this, fcrr the ﬁmpll'.‘.l.ﬂal evidence is I:hat there are r.:mer when the real

1214 E v Pk i =R Vil

1s




wage is procyclical and times whed it is/counterci&lical; see Sumikr and

Silver (1989},

Full emr:lﬂ‘-"m_.ﬁ.ﬂt equilibria

i LI o 1 i = s (T e e LN |

waFull ewmploymesit @5 attzined if X ="y*  ig addition to X'= ¥,
Looking @t (3f) and «(9¢) again, we see that some "M will matisfy X =
gl B " is-noth.too low. In other words, some ¥ and "M will give
full employment. Assuming this case, arfurther ineddase in M  must
raise w f(ae well as P and ¥} to elicit the higher HT required.
Since the higher w shifts the AS curve upwards, it will inters'&clt the

" curve at a highér - ¥ and” a' lower P/W. " Again, provided y is not

oo lew, S X o nph - and we have o . et w'iE
Ty rhad T U [ TR PR LT R (N
w. hpprﬂprlal:ﬂ Emblnal::l.ﬂns Qf Y and M give a

4 (ST EE T LI ) =0

c:-ntlnuum of ful:l. emplnymnl: Equil:.hr:.a

T LR R Tt TTH S Y

We might note that Cottrell and Darity (1991} obtain the possibil ity
of multiple full-employment equilibria on the assun'lpt:.un of 1.:nc:rea51ng
returns, Mchomald (1%87) gets a continuum of equil:.hria from a
disicontimity-dn the: representative’ firm’'s ‘marginal revenue function,
Dixon (1%88) from relative, demands 4m:.a Zeugector model, ' but their

equitibria: are rnot. fuld ~emplojmentp-ones!t oo

Writing &  «for cutput in the previdus period, the current growth
rate ds - (¥u- =¥ /0, 2ione. can sppeak "of - equilibrium growth if, in
addition.bd.ithe intrasperiod equilibrium comdition X = ¥ ° for I = 5)
being sati=fied; :thd expectations. 7 and i 1'are confirmed over tiome .

ir o B HET & 1 F, T

In the .‘Earrnd {1939: gr:rwth model where investment is endogencusly



given by I = wi¥ - ¥}, wi=mascongt,; ¥ is-chogedwbarequal  expected
demand GFrowkh is said Eo be warranted if I 5 wharu o Sl S o -

p s 1 11

th = ? i} QFJY, or {H =¥ }EI = J/v, B0 ufv ig thE warranted raktes
of grﬂl'nrth : Fljv:us.l.ng o1 ::Iutpu.t and Jabstractlng f::c:m .?r and g, Harrod
t1939r argued that warrante&.tﬂr equlllhrlumj growkh is unstable for if
I.‘;he af‘[_‘.llﬂl rare \'.'..If grnwth ig grea.ter t]:IE.Il the warranted ratE.. then I =

E and there wcn.tld be excess dema.ud T]:u.s would 1ead t.-::r yet hlgher output
in the nExt Eefléd etc i

s s well known, the pneoclassical growth model is not subject to
Harrod instabilitby. becaize ‘ipvestment iin that-model: is defined ko be
always egual torsavaingyn Thus the - question ofrstability, which asks
-whether there-is & return to eqiilibrium growth after a’'departure from

it, cannob arise; PR, R T RE L AR N

Similarly, the model of this paper is exempt from Harrod instability
because X =¥ in every pericd, and the;éfmre I =:%5. Aoy pﬂEEIblE
ingtability would have o rely on the behavior of % and p. over time,
which is a different matter altogether. More interesting because the
real world would not seem to exhibit equilibrium growth, the model does

not imply equilibrium growth stability sither.

V., Concluding remarks
The aggregative model presented in this paper is different from the
standard Keynesian model in two important respects. First, chere are two
independent asset-equilibrium equations (one for bonds in additieon to the
usual one for momey) derived from a 3-asgset formulation which includes
equikies. The AD function is based on portfolio equilibrium, which hag
the consequence that it is only where AD = AS that plamned investment I

equale gaving 5. In conktrast, I = 5 at every poink of the usual AD

18




conztrucktion - -baged on the IS-IM framework:

14, 15 i [ b : [ven

uECﬂﬂd instead uf the praflt max:m:zatinn nnnd:tlun far pr;ca-

Fleys it =,

taklng firms that equates the marglnal pruduct uf lahar ko thE real

wage, the AS fuuctlau darivea from tha supply funﬂticn of the
4

r&presentatlve prlce getting firm Thls gupply functlun hﬂs the
[} (7 i

prﬂperty that a hlgher money wage makes the pILCE uaga ratioc smaller at
any'qavan.nutput 1evé1ﬁ which thus allnws for the;passlhility-nf a hlgher
real wage at a higher output. The observation that the real wage is
sometimes procyclical can then be explained. Alsd, a continuum of
pquilibria W{Eh £u1l vemployment is - possible with am exogenous AD shifr
parameter and: increasés in the endogenotis money wage resulting Efrom
“increases im the stock of moneyyi iFinally, Phillips curve and etagflation

phenomena find straightforward explanaticns in the model,

University of the Philippines
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Notes -

Keynes (1%3%, p. 46) conjectured that "it may be the case that the
[:ar.:u::1:.1'.::4:_5:!.1 uc:rr}::l;ngis ?f l:l:lae laws of ;iruparflg_;l: z:mrlplegit_iun mt.he modern
@as_i—_cm.l;iqi:i.v«g IE].FE.'IFEI:::E Ia;re slu::!h .l:hu:_l:. v{hun ocytpuk iucreases_r and
mnE.jl" Iwagea r:';.sE .“prir:es rise less than in proportion to the increase
in marginal money costs.” g e -

Colander (1995, p. 175} calls the textbook nr.: curve amn "aggregate
i o L4 T ; } IR fr=

Eq-uj.]r.ihriuu curve . "
I 1l 13 r

i i d
1 i
1 'R ) i R
BB i i | | v i
bamy | 13 I
! 3 1 i.|_'\-5:|'_' i 1
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