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. l/
The McKinnon Portfolio Balance Model*

Introduction

In his'closing comments at the Chicago Conference on Monetary
Problems of the International Economy Harry Johnson expressed the
opinion that McKinnon's contribution to the conference was of fundamental
importance and would have large impact on future wurk;gj The insights
provided by McKinnon are extremely valuable, but I argue there are
fundamental problems in the analysis. In this paper I will set out
a model that preserves the general tenor of McKinnon's model but that
is designed to eliminate internal inconsistencies in McK;nnon's treatment,
Perhaps one reason why McKinnon's modgl has not been more widely used ig
because of the problems that one encounters in attempting to understand
and use the model as it now stands, Also, the model will be extended
to cover explicitly the effects of policy changes on the employment of
labor and capital, It seems rather strange that McKinnon did not attempt
to analyze the effects of policy changes on factor utilization, McKinnon's
model can best be appreciated perhaps as an attempt to find out where

the Keynesian short-run analysis will lead one over the long-run when

asset demands are made consistent with portfolio balance considerations.

*] have benefited from discussions with Dale Henderson, John Morton, and
Don Roper on different points raised in this paper. The opinions expressed
in this paper are the author's and cannot be taken as representative of

the views of anyone else in the Federal Reserve System.

1/ The model discussed here is set out and analyzed in Section I of
Ronald McKinnon "Portfolio Balance and International Payments Adjustment",
in Monetary Problems of the International Economy, Edited by R. Mundell
and A.K. Swaboda. The University of Chicago Press, 1969. Only the basic
closed economy model is discussed here,

2/ Monetary Problems of the International Economy, p. 399




The Model

McKinnon uses the following four equations in the closed
1/
economy version of his model.

- 1.1 E (Y,¥,B,K,1) Yy = 0 Commodity market flow condition

1.2 L (Y,1) - M =0 Money market stock condition
1.3 R (Y,1) - B =0 Bond market gtock condition
1.4 A (Y,1) - K =0 Commodity market stock condition

List of symbols

E - Total flow magnitude of expenditures

Y - Income

M - Money supply

B - Government bomnds
K - Capital stock

- { = Interest rate on government bonds

Stock demand for money

Stock demand for government securities

> W
[ ]

Stock demand for goods (capital)

(The symbol A has been substituted for McKinnon's C)

The spirit of McKinnon's analysis is Keynesian in that
wages and prices are -taken as fixed, people hold stationary expectations
regarding jncome and the interest rate, and the relevant income variable
is assumed to be actual measured 1ncome; The focus of the analysis is,
however, on long-Tun asset equilibrium,.not the short-run asset

disequilibrium situation at which Keynesian analysis is usually directed.

1/ McKinnon, "portfolio Balance and International Payments Adjustment'’,
p. 210.
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ghort-run adjustment equation does not play any role in the I&:Kinnon‘s
long-run comparati.ve gtatics analysis.

McKinnon 1umps together fims and households and writes
demand functions that jnclude both gectors' demands, which 1 think
jntroduces some possibility of confusivne. gere 8 distinction will be
made between demands bY ultimate wealth holders and demands bY firms..
Firms own physical capital x) and employ 1abor () to produce 2
single output (Q).. pProfit maximizing pehavior py firms is agsumed.
Households consume goods and hold money ™), yariable jnterest rate

govermnent: bonds (B)s apd claims OB £irms w. To gimplify, without

o is an adjustment ooefficient. This consumption function can be'wri.tten
in the more familiar form of c = £QLr,N where V= MBY . then

L(Y=t) * rR(Y,T) = MRV then C = vy, The asset equi.li.brium conditions
and the consumption income equality are interdependent. 1 drop the -
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altering the qualitative comparative statics conclusions, it is
assumed that the firms hold neither money nor government bonds, and
households do not hold stocks of goods.

- HeKinnon uses only one interest rate explicitly in his model
though he considers twe eeparats assets that provide the owner with a
yield, His justification for doing this is ““The return on the most
liquid of these ownership claims;.. ovnership claims on K..; which
bear interést would be a rate of interest equal to i.“l/ Some of the
policy shifts that McXinnon contemplates change supplies of government
securities relative to ownership claims on firms, without presumably
altering the relation betireen the rates of return; How can this be
except if the market treats the assets as perfect substitutes, at.
least for ranges of relative asset supplies considered? At the risk
of possibly misinterpreting the #yntent" of licKinnon, I assume that
rates of returns on government bonds and ownership claims on firms t;/
be equal because households treat the assets as perfect substitutes._

The demand for government bonds and claims on firms then is written as

the demand for the sum of non-monetary assets of households.

1/ Yinnon, p. 208.

2/ Treating all securities as a homogeneous bundle, I think, is a
useful and appropriate simplification at this level of abstraction,
given the problems that McKinnon's model was built to deal with.



1) F = F(Y,i), where

2) F=B+V, In equilibrium

3) B+ V=F{,i).

ﬁéuation (3) replaces McKinnon‘a-equations

1.3 B = R(Y,i) end

1,4 K= A(Y,i);

The money equilibrium condition is

4) M= 1(Y,i), which is the same as McKinnon's condition.

The fixed output price ijmplies that the typical firm treats
the demand for its output as giveﬁ%/ 1t is assumed that firms are
competitive in the market for financial capital. The firm maximizes
profits under conditions of fixed wages, elastic supply of funds, and
rigid output price. The firm will adjust its use of capital and labor
so as to produce the fixed output that it can sell at the going price,
for the least cost =< i;e;, maximize profits; The cost minimizing
condition is for the firm to use capital and labor in amounts SO that
the ratio of the marginal products is equal to the ratio of the rental

rates. The marginal product of capital here has only a time dimension

1/ Hundell, An Exposition of Some Subleties of the Keynesian System',
Welwirtschaptliches Archis (Dec., 1964) p. 220.

2/ Only fortuitously will the maximum profit position of the firm
under these conditions be at a point where the marginal product of

1abor is equal to the wage rate and the marginal product of capital is
equal to the interest rate. The fixed amount of output that the typical
firm can sell, given the fixed price of its output, prevents the firm
from moving to a position where the marginal products are equal to the
rental rates.
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since capital is merely accumulated consumption goods. The opportunity

cost of holding capital is the interest rate -- the cost of borrowing

funds to finance the holding of capital per time period. Algebraically

the condition is

5) ¥= %%%,’ where w 1B the wage rate and MPN (K,N) and

MK (K,N) are respectively the marginal products of labor and capital.
1f production takes place under conditions of constraint returns

to scale, ¥ and { will determine the capi.talllabot ratio. The output

demand together with equation 5, and the production function,

6) I = Nf (k), where k = K/N, will determine K and N given ¥ and i..l,
The financial claims on a firm will earn their holders a

gstream of income that will be the difference betwéen the revenue

of the firm and the wage bill. Given the assumptions made here

this earnings stream will be expected to continue indefinitely at

the present level. The aggregate value of claims on firms will be

We have then the following equations in the comparative

gtatics model.

1/ See Henderson and Quandr:, Microeconomic Theory, New York: McGraw-Hill
1958, p. S1l.

2/ Since government gpending and taxes are not needed to make the

points 1 want to make here, 1 assume they are zero except for a lump

sum tax on the population to pay for the interest on the government

debt. This lump sum tax will change, of course, whenever i or B changes.
See McKinnon's article for 8 discussion of the model with positive
government spending and taxes. Government debt ig treated as outside debt.
Private disposable income 1is equal to the value of output since taxes just
match the interest payment on govermment debt.
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the firm faces is how much labor to hire in order to produce the output
demanded -- assuming this can be done profitably.l/ However , when the
firm can choose its capitallstock, and get the capital it wants, then
profit maximization will establish the marginal condition (equation V).
Equations (111) and (1IV) replace the part of McKinnon's equation 1.4 that
represents demand for physical capital by firms. Given that prices are

fixed, the value of claims on firms will only fortuitously be equal

Y - wN

to the value of the capital owned by firms. The level of V =
replaces K as the supply of claims on firms available to ultimate
wealth holders.

Using the equations 1-1IV the model can be analyzed graphically.
Equation I 1is the same as McKinnon's money market equilibrium equation
and is plotted as the MM curve in Figure 1. The MM curve has a slope

. 2/
of 41 = ¥ 5 0.

dy L

Figure 1

P
1/ Mundell, "An Exposition of Some Subtleties of the Keynesian System."

2/ Subscripts Y and i denote partial derivatives with respect to
these variables.
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The SS curve is the gecurities market equilibri\m schedule,

taking into account the supply of claims on firms in addition to the

;value of govermnent bonds. Differentiating (11), holding B and W fixed

the following is obtained:
gy 0= By~ D o+ @y VDT wis 4%

Differentiating the production fynction and the marginal condition,

eliminating dk and solving gor dX as @ function of dr and dY, then

' 1/

oy dn=1/¢ _wi'_ ai, where cm_¥E_2>07
cEE T

Substituting this expression into equation g and solving for the slope

jnr, Y space, then

v
IR o S5 2o,
ax (Fi - w BE
i cff")

A
i

To the right of the MM curve the gemand for ooney is greateT

than the fixed supply of money jmplicit in the curve and to the left

the demand for money is smaller than the supply of moneye. The + and -

gigns on the MM curve denote areas of excess demand for and supply of

money . The + and - sigo on the §S curve denote areas ©

1/ Differentiating the marginal condition (V) % _ £ - kEf' , holding

w constant then dk = —l'f'ﬂ di. Differentiating the production function
c

= Nf (k) NE' dk ¥ £a. substituting jnto the

(111) ¥ we get 4%
expression for 4y the expression for dk obtained by assuming firms are

]
minimizing cost, then dY = %:: ai + £dv. golving for dN one obtains

-1 wE'_ a5
ax.= § &Y - CvE O



gor and supply of gecurities. The slope will be negative if the
partial effect of 3t income change 60 the demand for gecurities
exceeds the value of the partial effect of an income change on the

suppPly of claims on firms, and the slope will be positive 3£ the
.1/

reverse 1s the casee. One cannot be certain of the signh of the

slope of the SS curve; gt appesrs that the definite negative sign

that McKinnon gave to the slope of his pond curve was the resuit of
misspecification of the asset equilibrium conditionse 1 will assume
that if the SS curve is positively gloped, its slope is 1ess than the
slope of the MM curve;- *="  Along the §S curve the demand for securities
is equal t° the fixed jevel of government bonds plus the supply of claims

on firms, where the supply of claims of firms'is consistent with cost

minimizing behavioTe.

1/ The denominator of the glope must pe negative since each term is
negative. The numerator 48 B, - 1 f =W F, -1 (Nf - Nw
Y —.———"u'{ Dl e | &
i f 1 \ N

1£ the marginal effect of the 1evel of

income On the demand for gecurities is not smaller than the ratio of
gecurity holdings t° 4ncome by more than the ratio of goverument debt
to income then the §S curve must have 2 negative glope. & positive
gloped S8 curve would not geem tO be an unlikely possibility. For

. pote that 4f vhe peent LR docmnd fumction
is homogeneous of degree one in income (here real income) and B = 0
then the ss curve will have 2 glope of zero.

2/ The curved arrows are put in to indicate graphically the rangé
of the admitted slopes of the S8 curve.

One would 1ike to get out same simple dynamic postulates and argue that
the SS-curve having & slope greatel than the MM curve would not pe consist
with stability. There arés however, gome not 80 obvious problems in sett:



One can perform the experi.ments done by 1cKinnon put with
a clearer understandi.ng of \\-mat .is happening.. The M curve is identical.
to his moneYy equilibrive curve, but the SS curve ;,ncorpotates' the
elsarations made here in ncKi.nnon‘s model. The quali.tative comparative
gtatics conclusions will be fhe seae &6 those obtained by McKinnon 38
long as the SS curve is assumed tO have 3 negative slope.
By more clearly specifying the model we can ask 8 question

not answered, or even asked, bY #cKinnone. poes the long-Tun 1evel of

anployment of laboT and capital necessarily mpove in the sameé direction

-

if the shock 18 an outside jnjection of moneYe 1an each case the
effects of the expansionary policy on the 1evel of output and the
ea?itall 1abor ratio reinforce each otheT jn their effects on 1abor .
employment ijn the first case and capital emp10yment jn the gecond case.
gowever, 2% outside jncreasée in the .mmey supply ®2Y have
opposing jnfluences on the 1evel of employment of labor in the 1ong-rums

and an outside jncrease in the' supply of chermnent ponds has contra-

1/ The outside injection of momney or govemment ponds cat be viewed
as being pade as @ transfer payment.
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I7 Tn footnote 1 page 9 dN = 2 dy - t—j:—fé—..—f di was derived bY
production function and the marginal conditions hold. Solving for the
dY and di that will make dN = 0, we get dil_ = cf" <0. The definitior
JY|N Nf'
Substituting in the dN that

of k differentiated gives dk = Ndk + kdN.
conditions, and dk = Jc'?" di derived

gatisfied the produc tion

9, then dK = N (f-kfD) di + K d¥.
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1 keep the desired capital
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into the area to the right of the K curve and policy changes that
cause the employment of labor to rise will shift theidntersection of
the MM and SS curves into the area to the riﬁht of the ﬁ'curve; Areas
to the left of the X curve and the T curve are analogously defined;
ﬁ& use of the diagram ome can see the effects of policy changes ou
{ong-ron capitel and Jabor market utilizatioﬁ, as well as on income
and the interest rate; '
Policy: Comparative gtatics Analysis

The model can be solved algebraically for Y,i,K and N for given
changes in the policy variables by differentiating equations I-1V and
using Cramer's rule. Doiﬁg this and substituting for dk and dN in the

money and gsecurities equations then in matrix form .

"\(IF'%-D éH x_«z«_f__.)\ H
~ fcff"

]

1 assume the determinant of the coefficient matrix is positive

(A > 0). This is the same condition as slope MM - slope SS > 0.

By using dN = 1ay -8 as and dk = Kgy + NE'_ ¥ ay,

£ GE'f Y CfE" i
which are implicit in the solution for di and dY, dN and dK can be
gsolved for explicitly;

An increase in the supply of money by the outside method‘
will shift the i curve to the right. In the new equilibrium income

must be higher than in the initial equilibrium position and interest
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rates will be lower if the §s curve is negatively sloped, 1.e.;
Fy > %. 1f the SS curve is pos:.tively sloped, 1.€¢) the supply of
gecurities is more responsive to income changes than is the demand
for securities, then an outside increase in the money supply will
{ncrease jnterest rates.

The effect of the outside {ncrease in the money supply on

the long-run emp loyment of capital will be positive unless the S5

curve is positively sloped, and hcs & greater slope than cbewi curvec. 1/

A necessary though not sufficient condition for dx/dM < 0 is FY 3
yhile dK/dil <0 cannot apoarently in principle be ruled out it would
geem to be an unlikely case.

An outside increase in the money supply will increase
employment unless the W curve is flatter than the SS curve (and the
§S curve is negatively sloped). A necessary though not sufficient
condition for-an increase in the money supply to reduce employment is

W

that Fy > Y . BF where Wk = 1 is totally 4mplicit
i X i

1/ The effects on Y, i, i, and X of a change in money by outside method aye

F. .. ¥ wﬂf >0
b d || ?
qy/a = i icff
A
Fr-§)
Ay

depending on the slope of the SS curve, and

dk . K (F. * V) Nf'w [’II‘Y
aM Y c£f''i



1/
1y that the income responsiveness

wealth:-
pf the degand
it wealth t0 income.

One would think it unlike
laims only will exceed the ratio of

for financial c

jmplic
previously that if there are 10

s pointed out
and the demand £

1t wa
unction for

in the gystem
the S8 curve 18 flat.

governnznt socurities
n an unchanged

omogeneous in income then

securities is h
money results i

g case an outsid

In thi
increased {ncome,

ide {njection®

jnterest rate,
rious result. Outsé

abor and capitale. This is 8 €Y

poth 1
t affect the jnterest rate but do effect other real
1exible price

of money do no
udes in the economye.

s model will d

1 classical peutrality under

magnit
emonstrate ful
nlp difference isAthe weaker

yersion of thi
The ©

the same sort of agsumptions.
assumption of homogeneity jn prices, but not real {hcome, in the
demand for securities is needed.

he moneYy

e jncrease int

1/ The —xpression £of the effe
supply °on the employment of labor is:
1
dN/dM = X
‘_'.‘l-li_-!-}.
2R 1 jnto the above expression,

. N
Suhstituti. VE 5 S =
ng 3y "1y i

|. 1
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Another method of changing the money supply is by an open
market operatioh. This involves both a change in M, shifting the
MM curve, and a change in B, shifting the 58 curve; An open market
operations can be viewed as a combination of an soutside" change in
M ;nd an noutside’ change in B, Before analyzing this policy
combination it is veeful to analyze the effect of an outside increase
in govermment bond supplies in jsolation.

An outside increase in government bonds shifts the SS curve

up increasing the equilibrium level of income and the interest rate.
The employment of labor must rise since both income and interest rate
changes work in the same positive direction, The increase in government
securities drives up interesF rates, leading to a shift to more labor
intensive production.L The employment of capital in the new
equilibrium may 1ncrease or decrease depending on the relative slopes
of the MM and X curves., If dr/di is small then the increase in interest
rates will have only a small substitution effect and the employment of
capital will’expand as the demand for output rises;— A decline in the

equilibrium capital stock would seem to be a possibility.

1/ it is assumed that the factor labor is raw 1abor with no embodied
human capital. The source of the labor service flow is not bought or
gold and is fixed in total amount.

2/ The effects on Y, i, H, and 7 of a change jn government bonds
supplied to the public by outside methods are

dB A ' dB

L,
¥ oo dl.L_AY_>0 ,-_(Li+1\lf"LY>>o’
f

and A
Nf'w «RL
dk = Cff“i LY Y i S 0
- B 20
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An expansionary open market operation will shift the MM
curve to the right and the SS curve down. Interest rates will be lower
in the new equilibrium if the SS curve is negatively sloped. Only if
the SS curve is positively sloped and IY + F g <0 will interest
rates rise, Income will expand if the demand for the total of
financial wealth is a positive function of interest rates, which we
assume to hold;l/ The demand for capital in the new equilibrium

v @)
position will have jncreased except if 'Y + LY - Y <0, surely a
remote ?ossibility;zj The long run employment of labor will increase
unless Y *+ FY > /1. The drop in interest rates has a more severe
dampening effect on long-run 1abor employmert when the money supply
is increased by jnaide methods than when money is increased by outside

methods because the decline in the supply of government securities

intensifies the interest rate decline.

1/ Solving the equation system set out previously for d3 = - di we get
\'A

L +Fi+1-wﬂf

(i —_—
dY = icff!
= X —=2Ze , and Li'+ Fi = Wi>0’

where i, is the partial effect of the interest rate on the demand for
total flnancial assets., Also,

L + FY v
ai = (¥ 1.
il A -
2/ The expressions for dX and dN are
R (L+F +y) - N w (Ly Fy =K
SRL 'y 2 (Ly -
dk = RS i cEE" 1 ¥ and

aM A

-—

an . N[+ +V) + NE' (Ly *+ Fy < /i)
dM Y L cf" .

"A .
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One cannot carelessly identify the affects of policy changes
on income with the effects on long-run labor employment. Policy
g@anges-may, in the long=-run, alter capital to labor ratios;. Inside
changes in the supply of money especially may have very different

affects on the employment of labor ané the jevel of income.

Lance Girton
Economist
International Finance Division
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