chapter I 4
A e —

e Demand for Money

The demand for money was introduced in Chapter 4 as the demand for real
money balances, m = M/P. There we suggested, in a fairly loose way, that
the demand for real balances could be divided into a speculative demand
component, inversely related to the interest rate, and a transactions demand
component, positively related to income and inversely related to the interest
rate. This gave us the demand-for-money function in Part II:

fl;’ =m=m(r,y)=I(r)+k(y), (1)

' tive and dm/dy is positive. |
threS?!::c/ ‘3}:;5 ln9c33(z;s, economists have developed the theory 9nderly19§ the
demand for money along several different lines, .each of which prodVIC;::’ta
different answer to the basic question: If bonds earn interest andtr::onrci:eyS :nswe;
why should a person hold money? While the way the Vanogffor-money il
this question differs, in general they come down to a deman

ion Simi ' ion (1).

tion similar to the one shown in equation (1). s to the demand
In this chapter we will develop four prom}nenl a:é’;():;}:ii)utcd to Keynes

for money. The first is the regressive expé’f_m”.o{w " ference. This model es-

and described by Tobin in his article on liquidity 2;6 bond prices t0 fall,

sentially says th.at people hold money when they

ke a loss if they
the WOUld ta . o
that s, interest rates to rise, and this e Za;f wlzether the interest rat¢ 15

were 10 hold bonds. Since people’s estimal ifly widely, at any given

- fa1
lkely 1o rise or fall, and by how much, vary 319

Scanned with CamScanner



SECTORAL DEMAND FUNCTIONS AND EXTENS oy o

320 THg

interest rate there will be someone expecting it tq rise
holdlf}%1 ;n:[;]\?(l)us problem with this view.is t'hat it sy ests ¢
should, at any given time, hold .al.l theu.r liquid assets Cithey - at i,
bonds, but not some of each. Thl§ is obviously not trye in rea]li? ey
approach, Tobin’s model of hqu1d1t.y preferer‘lce, deals With ¢ ]y - The 4 c(') i
showing that if the return on bonde Is uncertain, that is, bonds S Droblem
the investor worrying about both risk and return s likely to g, b;::re Fisky K
both bonds and money. Sthy holdi
A third approach to the demand for money is the invent,

transactions demand developed by both Baumol ang Tobip Try 4PDrogg
there is a transactions need for money to smooth oyt the diﬁ‘er €Y shoy, the
income and expenditure streams, and that the higher o e
return on holding bonds instead of money—the smjy] ~the
demand balances should be. Finally, we will ook at F riedman’s mo(tiranSacti .
of the quantity theory of money. Friedman analyzes the demangq f,
as an ordinary commodity. It can be viewed as a producer’s goqg. t?r Money
hold cash balances to improve efficiency in their financia trans; Usinesg
are willing to pay, in terms of foregone interest income, for thisce:;}?qs o

the inte;

W
€St ra
ler these N

Mong

income streams and also in terms of reducing risk. Thi

Friedman to much the same demand-fi : :
-for-mon °
other theories, ey function as that based op the

THE REGRESS|VE EXPECTATIONS MODEL

Our develo

. me . 3

1n his articlpe o:t]iz‘l\ltil:l? rengSSIVC CXpectatiOns mOdel fol]ows Tobin's anal) g
1ty preference. A bond holder has an expecled reld’S

Scanned with CamScanner



o FOP MONEY

o

pond from two sources: the bopg’e +:
on the - . . S yield— .
CEiVES; and a poterm.j:\l cap1tal_ga1n~an InCreas; _‘he Interest Payme
rr om the time he buys 1t to the time he sell In the prig 0t he

fi S it. The bopgre .-
stated as a percentage of the face valye of the bond, T;‘):ﬁls yield y ig usually

nthe pond r is the rat'ic; (;)f the yield to the Price of the b a(lirket rate of retury
ifa $100 bonq has a yield of §5, the Pereentage yield js 5n Ps. For CXample,
of the pond rises to $125, the $5 yielq Pereent. If the price

correspo
Perccnt———$5/ $125. Thus, the market ra PONds to a markey rate r of 4

te is given by

r=-—

P’
and, since the yield Yis a fixed amount stated as 5 erc ;
face value, the market price of a bond is given by Peicentage of the bond's

)

P, =

“ |~

(3)

The expected percentage capital gain g is the percentage increase in price
from the purchase price P, to the expected sale price P§. This gives us an
expression for the percentage capital gain, g = (P§ — Py)/ Py. From equations
(2)and (3), with a fixed Y on the bond, an expected price P; corresponds to

an expected interest rate, r® = Y/ Pf. Thus, in terms of expected and current
interest rates, the capital gain can be written as

_ Y/re—=Y/r
& Y/rr

Canceling the Y terms and multiplying the numerator and denominator by r
gives us

d (4)

. . t and expected
as the ex A al gain in terms of curren
xpression for expected capital g est rate is 5 percent, and

Interest rates. For example, if the present market inter cent, his expected
the purchaser of the bond expects the rate to drop 0 4 percent,

capital gain will be
rcent.
gzw_ 1 =1.25- 1 =0,25,or25p6

0.04 . will be the sum of the
The total rate of return on a bond—e for earnmgsg-the capital gains term:
market rate of interest at the time of purchase 21
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= -+ g and SUHS T Navey,

( al rate of return c"Dr@,.
‘ r ""qu

s ng for g from equation (4)

i

Y
Thus,

for the tot

unction
The Individual’s pemand-for-Money F

Now with an expected return on bonds given by ¢ and v

onen. he asset holder can be expected to put his liqujq
o t :ts the return e to be greater than zero. If the ,
e f:g eto be less than zero, he will put his liquid weat,
eCI n the regressive expectations model, each person is 5
expected interest rate r¢ corresponding to some normal lon
If rates rise above this long-run expectatlgn, sh? expects them ¢ '
versa. Thus, her expectations are regressive. Im_tlally, We will s e{::d i
expected long-run rate doesn’t change much with changes i, s ath,

th 3 Zerg
Wealth ;
Clurp
intg
SSume

returﬂ (
o
n bﬁnd.‘ %

4

0
exp Oney'

Urrent m )
conditions. . ke
The asset holder’s expected interest rate r¢, together Wwith the obse
market interest rate r, determines her expected percentag TVab,

€ retury e Gi\’fn
r, Fe, WhiCh WOU!d‘
that makes p S
er llqmd wealth lﬁ
To find ths Critcy

5) equal to 2e10;

this, we can compute the critical level of the market rate
give her a net zero return on bonds, that is, the valye of r
When actual r > r, we would expect her to hold all of
bonds. When r < r,, she moves 100 percent into money,
value of r, r,, we set the total return shown in equation (

,

0= r+ - ];

n
and thus
r‘e
y = — — (6)
L4+pe e

H .
r"‘/:(r? :.C’,E})le value of the market interest rate r that makes e = 0, is given

This relationgh; i
. Ip between the individual’ | balances 4"
the interest rage ; shown in Figy, ry.1dual’s demand for ea i

show the ge; re 14-1. Here we label the horizontal 5"
Suggested ﬁf?ﬁ: dt for real l?a!ances, since later developments will show{hz:
depends on the igtzr oy . the demand for real balances, 7 = M/ fic
level Constant thy i fatg_ Since we are implicitly holding the general Pn
Oughout this section, changes in real balances M/ P oS
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fey

M Figure 14-1 Individual's demand for

L — W P money in the no-rigk case.

(o changes in A_I. Hence, the picture in Figure 14-1 will be the same whether
e label the axis M or M/ P

In Figure 14-1, when r 1s greater than r_, the asset holder puts all of W
into bonds, $O that her demand for money is zero. As r drops below r. so that
¢ < 0 and expected capital losses on bonds outweigh the interest yield, the
aset holder moves her entire liquid wealth into money. This gives us a demand-
for-money curve for an individual that looks like a step function. When r
exactly equals ., ¢ = 0 and the asset holder is indifferent between bonds and
money. At any other value of r, the assct holder is either 100 percent in money
or 100 percent in bonds.

Up to now, we have assumed that the individual has a given expected
interest rate r¢ that is not sensitive 1o changes in the market rate r. What would
happen if the expected interest rate r° depended positively on the current
interest rate? Might an increase in present r raise r“ enough to raise r., thus
increasing the demand for money?

Suppose r“ = f(r), /' > 0, so that from expression (6) for r. we have

rem =L o pr). Q

L+ /(r)
Thenif 4 < 1, we could plot r, against r as shown in Figure 14-2, where the
A(r) curve has a slope less than unity. Where h(r) crosses the 45° line, at
"= n, ralso is equal to r,. and the person is indifferent between bonds and

e
7’
/’
'l
-’V h{r
’ ]
’
4
¢ O x r., ver-
Te—a Figure 14-2 Cntcal nterest rate. e

sus the actua nterest rate, .
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32 < on the horiZOth_ll segment of the demand Cury, ;
money; she 1_S reater than rg, ris also greater thgn rcalong 4 (r), anof

A ”ntgire liquid wealth int(? bond.s. I ris less than oin F dtheber‘

son puts her ethan r., and the individual is lOO'perce.m in m neygu{«e 4
;z’iialls?hl:idividual ’s demand-for-money function wij look like tl;at 2?; i

’ . €= f(r). '}

e 14’:1’ f‘:rz mléllgndit{(gn)s under which A’ < 1, that is, dr./dr <D g
entiat\ingacquation (7) with respect to r, we have e

. _ _J'(r)  f(Nf'(r)
dr 1 +/(r)  [1+f(r))?
Simplifying this gives us
dr. _ [L+/(D1/'(r) = f(r)f'(r)

————

dr [1 'ff(")]2
and
dr, S'(r)
h'(r) = dr = (1 + 792" 8

Since r¢is presumably positive, so that the denominator of (8)is greater
than one, a sufficient condition for 4’ < 1 is that S'(r) = dr®/dris less than

one. Thus, the individual’s money demand function will resemble thyt of

in expected rates, [f this is the case, the Figure 14-1 dema
will hold in this no-risk m
certainty,

nd-for-money curve
odel where expectations concerning r* are held with

The Aggregate Demand-for-Money Function with Regressive Expectations

indivi , t
The individyg] demand cyrveg can be aggregated for the entire money marke
as follows, Locate the j

max 1)
the individya) With the highest critical interest rate, r]ciqui y
Figure 14.3, A4 the interest rate falls below that re™*, she shifts all of her

wealth intg money. As the interest rate drops, more individual s are pou
and more People shijf from bongs to money. Eventually, r will drop fr end i
that ng one will wapt to put liquid wealth into bonds, and the dem!
mone){ Will equa] total liqujq wealth, > W st

Shows the frequen distribution of the critical inter e
of!] : aielf under 3 frequency distribucgon equals 100 percent, and for aft?‘?“ J
peap] © area under p,e CUTVE 10 the left of that re gives the pmpoas Ge

PIE With r_egg than tha; Te. The population average r is showT

ratts
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Figure 14-3 Aggregate demand for money in the no-risk
case.

Figure 14-.4. If r.'s are distrjbuted among the population as shown in Figure
14-4, that is, few people having extreme r,'s and more people bunched around
2 central 7, then the aggregate demand-for-money curve will have the shape

chown in Figure 14-3—more steeply sloped at the ends than in the middle for
a given aggregate liquid wealth, 2 W

gregete Wealth and the Interest Rate

It should be noted that the actual demand-for-money function would be flatter
than the curve shown in Figure 14-3, which assumes 2 W is independent of
r.In fact, as interest rates go down, aggregate wealth increases, owing to an
increase in bond prices through equation (3). Thus, we would observe for
each drop in the interest rate a slightly greater shift into money than lha:
shown in Figure 14-3 because each individual would have more “bond wealth
to change into “money wealth” as the rate falls. Each increase in the demand
for money is due to a wealth effect as well as to an interest rat; eﬂdect;.m -

This point is illustrated in Figure 14-5. The curw:su(fo,Sh .;vnzalons -
drawn on the assumption of a given aggregale wealth 2 sh 9 the effect of
horizontal axis. Movement along any on¢ demand curve shows

Figure 14-
0 T “ critical Interes!
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Figure 14-5 The wealth effect on the demand for money.

changes in the interest rate on the demand for money directly, byt leaves
the effect through a change in 2. W. As interest rates fall, not only is thereu;
shift of a given liquid wealth from bonds to money, but the amoupt of liquig
wealth in the economy increases. Hence, there is a further expansiop in the
demand for money through a shift in the demand curve,

Suppose that at interest rate r, the demand for money is at point 4 ]
pe.o.ple with a critical interest rate above r, hold money, and all people with
critical rates below r, hold bonds, giving a demand for money at m,. Suppos, |
now, that the inte.rest rate drops to r,. There is an increase in the price,or |
value, of bondg, since that value is inversely related to the level of interes |
rate, as shown in equation (3). Thus, the demand for money increases, il |
to B %getlcle old demand curve d, but to C, on the new demand curve d. ‘
following 3:: ZEQIC tsee fl‘low the t1.'ue demand-for-money function is mCCd:l:z |
demand for mone SdO M mioney supp ly. We bavesec tha'tsan |
initial equilibn Y depends on the level of interest rate. Suppose there(;the

num point £ where demand for money equals supply, 31°™ |

money 1

Intere i
Strateis ry. Now the government decides to reduce the supply ofh_ |

lt';)i S’th}t]l;r;);gel: action by the Federal Reserve Board. We know that t 150u
settle at »' Hgit; rate. On the old demand curve d, the interest .rate ‘};Jili“
the demg 111 d CUI-Vever, because interest rates are increasing, there IS aSe i
demand shifyg unfi]to . Imer.e_St rates rise from ro and at the s3™ i
€quates demanq anda new equ1.11brium interest rate is reacheq at s ol
there be a furp supply. .ThlS gives us a new equilibrium point, L- d¥
€r reduction in the money supply, the same process wou
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£ e " ess whereby the money supply shifieq out frorcn ¢d at reversal of

. i g :
thcp me equlllbnum points 4, C and E M to t

" ihe same € d ' - Thus, b o Would
g% .\ jum points; the demand-for-money cyrye ypin.”
eqU‘lt’ . P ealth ¢ focts can be describeg. which INCorporates poyy, in-
(eres cigure 14-5 should make it clear that a5 th

_ e € interest rate
Ontinui“g increments to llq;llld \.avealt-h, 50 that as the interest drops, there are
0 quid wealth approaches infinity. In other words thefilite approaches

zer‘())’m es flatter and flatter as r decreases, eventually aporeach:

ue asymptotlcally_ln this static expectations mq del Ching the minimym

us, the regressive expectations model yields 5
o hat looks much like the one we havzle;elds 2 demanQ-
. tes fall, the demand for - USINg SO far in
As interest 1 ’ : money increases, and the dem
is likely 10 be convex. Tl}at IS, successive interest rate decreases of equal
amounts will bring increasing increments in the demand for money q

There are two troublesome aspects of this analysis, however. In the first
place, if the money market .remain.ed in equilibrium for a long enough period
eople should begln to adjust their expected interest rates to correspond to
the actual prevailing interest r.ate. They would all tend to adopt eventually the
came critical interest rate as time passes, so that the aggregate demand curve
for the entire money market wo_uld increasingly look like the flat curve of
Figure 14-1, instead of the negatively sloped demand curve with a variety of
ritical rates shown in Figure 14-3. This implication of the regressive expec-
tations model—that the elasticity of demand for money with respect to changes
ing over time—is not supported by empirical

Ie va
for-money
this book.
and curve

function t

in the interest rate is increas

studies. o
Second, if we assume that people actually do have a critical interest rate

as shown in Figure 14-2, then the clear implication of the model is that, in
this two-asset world, individuals hold either all bonds or all money, never a
mix of the two. The negative slope of the aggregate demand curve 1S d‘f:C:;
the fact that people disagree about the value of r¢, and Fhus in Fh?lr C;; 'lust
rates r.. In fact, however, individuals do not hold portfolios m:fgﬁirs 1;1 od
one asset. In general, portfolios hold a mixture of assets: they 2:1 e patile
An explanation of this result—that people hold both money; I: the demand
same time—can be found in the portfolio balance approach 10

for money developed by Tobin.

The portfol; i
o balance approach begin .
e the last section, o)

Centage return e that we developed in
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In that section we assumed that the percentage rate of €Xpecteq Capiy
By

given by
r
= ;_E - l’
(i
is determined with certainty by thq indmdqal; she chooses e - o
r and no consideration of uncertainty, or risk, f:ntc&rs the prob em. eonq
c'ontn'bution of the portfolio balance approach is to enter rig consideraﬁ*‘lc
explicitly into the determination of the demand for money, Ong

The Probability Distribution of Capital Gains

Rather than some fixed expected capital gain, he.re we will assyme that ¢,
asset holder has a whole spectrum of expected capital gains, each with 3 pml;
abihity of its occurrence attached. Such a probability, or Jrequency, dis”ibuligh
of expected gains is shown in Figure 14-6. Each possible valye of capita] -
g has a probability f; attached to it. If one asks the asset holder why the
probability is of achieving a gain greater than g, say, 15 percent, his angge,
will be the area under the probability distribution to the right of g Thus ¢
asset holder is not certain of the value of g he expects, but has ap implict
distribution of these gains around some central value—the average, or expecte
gain, g.

If the probabilities of capital gains are distributed “normally”—aocording
to the familiar symmetrical bell-shaped distribution shown in Figure 146
then we have a natural measure of uncertainty, or risk. This measure is the
Standard deviation, o, of the probability distribution of capital gains. To find
the standard deviation of expected gains, o,, we can locate the two poirs
symmetrically opposite each other on the normal probability distribution that

g Figure 14-g Probability distribution of ex-
Pected gains.
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¢ ¢ holder has a 66.7 percent chance that 220
a

ass€ = _
> .. Thus, if & = 10 percent, and 4, = the actual g vy

gt s
_4s chance that actual g will be betwaan b oreent
e , the |
A tween 8 anq | ¢ iny

crn out between
stor has a two.

ln . . .
ider distribution /2 ShOWs a case in whi
gain g, the investor has a very uncertain e ltgh,
than 0g1- If we can identify riskiness wﬁ;nm
sk of holding liquid assets in bonds u
Now in place of a return :
- expec . )

ate i
e r(::i t:te gam.; thus, g,, is greater
Y, 0g 15 2 measure of the

e, we have an expected

e=r+g
(11)

and 18 the mean expected capital gai

i gain from th T

Figure 14-6. If the asset holder is putting B dol;rl;fo?ablhty dgstnbution of
ponds, her expected total return Ry is then O fiet TG asseiin g

RT=B-e—=B.(r+g—). (12)
Similarly, if the standard deviation of retu
_ m on a bond is g, :
2 percent, and all bonds are alike, then the total standard Sév;{i‘;‘:‘bg;hke
holdings is given by of bond
or = B *0g. (13)

The Individual’s Portfolio Decision
facing the asset holder—

ncreased risk o for
formula for deciding

chnical situation

Equations (12) and (13) give us the te
e or she can trade 1

Fhe budget constraint along which h
increased expected return Rr. They

also give the investora
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into bonds to achieve a piven . o
how much funds to put into (}: ‘ S nsk‘fetUrn o
the budget line. From (13) we have X g
or 1 1
Og Op

y oge G = . (I;
With o, fixed by the asset holder’s probfablhty dlstnbunon, (14) iy )

bond hgoldings B needed to attain any given level of rigk or. Us €5t

vl
. . ln e ’/N
sion to replace B in (12) gives us the budget constraint, 8 this X

- a r+ g
RT=—1(r+§)=07(~—5).

(1t
Here r is a known current value, fixed, at least to the indiv; dual, 1
market. The investor knows g and ¢, at least implicitly, fr y
distribution of g’s in Figure 14-6. Thus, the €Xpression in
is a given, determined number which gives the constant
tween return Ry and risk o7. Differentiating (15 ) we hav

dRr _r+g
dO’T Ug ’

Y the %- "
Om the pfObabf;f
parenthesCS . “"Ln

rate of I (H"
tra -
deooffx. y

(1)
1s 5 perpent, then dR;/d,

Wi

Figure 14.3 g B
ud ; . ’
ual trading get constraint for individ

e increased risk for increased re-
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v‘oﬂ” The le“ﬁ‘htoglh‘l? Ve,’(tilcal axis below the horiz . 331
” give.n'b)’lt r? ?his ;;lilsll ~wealth W of the i, divig?l:l axis in Figure 14.3
the i~ gvegs money hc%;:l/?s total bond holdings B t'hTh? distance from
(’W/ B)fg; by multiplying b gsl M. For any given val,ue gfdlstancc from w
the yalue © ly o 1 /0. g hy / a¢ from equation (14) o7 We can locate
e 08 S etk bottom half of Figure 4.5, Ty 10"
jocate a0 optimum return-risk point along the budget Jj -8. Thus, once we
14-8, knowing a2 we can determine the corr Ine in the top half of

. ure . i
glgB ond M in the bottom half of the diagram .
[n order to locate the individual’s equilibrium risk ¢, and expected
T £xpected rate

of return

Ry we must confront the technica - i
4ith the individual’s utility-function trade-tiflf) lll):tgvi:::g l:;lr(a:rlltd()f g
eferences are repre§ented by indifference curves such as thOS;eltjun;. 'These
analysis of corlsur.nptl()n %ﬂd investment. The shape of the curve dii)erigso:ri
he nature of the investor's preferences between risk and return
Tobin distingulshe.d th}'ee kinds of preferences that an ind{vidual might
ave. These are shown in Figures 14-9 through 14-12. The first three figures
t risk averters. In these cases, the indifference curves have positive
slopes, indicating that thc? person demands more expected return in order to
pe willing to take more risk. Figure 14-12 shows the indifference curves of a
person who might be called a (isk Jover. The slope of her indifference curves
‘< negative, showing that thc? risk lover is willing to take less return in order
to be able t0 assume more risk. ' .
The indifference curves shown in Figure 14-9 are representative of a

subclass of risk averters known as diversifiers. As risk increases by equal in-
i i i - o increments of return, SO that her
e diversifier demands increasing 1ncre urn, 50 th
'crfil?fllzrrlzzct: curves As usual in this kind of
ind1

are convex to her budget line.
analysis, the diversi

h
represen

fier will attempt t0 reach as high an indifference curve as

'F:“T;JH The “diversifier's”
P eton between risk
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i~ Uo
I
jf
0.
0 1 | H
== |
) /
Figure 14-12 The “'rigk lover's'
portfolio selection.

possible, given her budget constraint. Thus, the expected rety
her portfolio R7, o7 will be determined by the point of tangenc. ™ apq Higk "
line with the highest possible indifference curve. Given the Coy Of the Uy
her indifference curves, the diversifier is likely to reach an ime,--nvex Sape
at ¢ holding both bonds B, and money lor €quilip,;

Mo. Only part of 1 U
wealth is put into bonds. This is why she is called g divers,'jl;:,srp;fson,s toty

case of the diversifier who demands increasing increments of ret A

her to take on constant increments of risk, the Portfolio by, urn tg Induyce

does away with the all-or-nothing version of the demang for I:;f)e 4PProgg
1€y showy,

earlier in Figure 14-1.

Scanned with CamScanner



A MONEY ~
0 4 money, panicularl.y the latter. What hap
fa o Js an s rise? The result 1s shown in Figure 4.

¢ rat r + §)/ 0g, s r increases from ro to r,

D orest 1ate: t i

er s ( . T'110 1y the slope InCreases

e liine rotates upward. Atany given level of risk, return wil] be increased
€

and 1 As 1 increases; the budget line touches successively higher indifference
» rnses;rhis traces out the optimum portfolio curve connecting the points of
curves: <hown in Figure 14-13. As r increases from a very low value, the
tangef}cc’rs, tangency points move up and to the right, increasing both the
divers! 4 rate of return and risk.

e,(pect*‘;1 . pl.Ogressively smaller increases in optimum risk from ¢% to o) to
. TFi ure 14-13 that come from continuing equal increases in r give suc-
o gsmaller increases in the amount of wealth put into bonds. This is
-5 B rises from B, to B, to B, in Figure 14-13. If, as r rises by constant
shown s, B rises by decreasing increments, then the demand for money

: en ] . .
mcri“;ecrea se by progressively smaller amounts as 7 increases, since B + M
mus

o pens in this model when

13. Since the slope of the

o7 1

Optimum

!
]
]
]
portfolio curve ]

with rising interest rates.

Figure 14-13 Portfolio selection
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equals a fixed W. This relationship betweep M ap ks
14-14, which is simply the same demand-tbr.money Curve tShOW
Chapter 4. Along this deniand-foi-mon.ey functipn, a give h fe
by Ar in Figure 14-14, gives a bigger Increase in the demand oy VQ‘Jin
low interest rate—from point two to point three~than atg b f(_)r mon%“'w
from point zero to point one. ‘ Igh '“‘eregtey h
The demand-for-money function of Figure | 4144 ) g,
assuming a given level of real income. This s becauge the Tawy &
model is basically a theory of the speculative p

Ortfny: M
. ulative demapg for Onﬂfollo ba]a}:)‘
the allocation of a given amount of liquid wealt, 0 bop e eV It 5, e

: . . . nds angd anaiy

pending on interest rates and expectations concerning tp, ret mOney i
capital gains. No reference is made in the model tg 5 transacﬁum ang U'Sio
money. Thus, the portfolio balance mode] gives us 3 More Sat?lls demand fon
of the speculative demand for money than does the fegres lisfacy,, ‘heor
model, particularly in its explanatio SIVE expoey. !

. " . In the next emligns
will review the Inventory-of-money approach to transactjop d SCctiop e
been developed by Baumol o

' 0l and Tobin. Byt first, let yg look g t; that
changes in expected capital gains £ and rigk estimates, 5 ;. i
balance model, * "¢ 1N the p,

—
I
._I
e 4
o
=
<
=
———

n of diversiﬁcation.

uncertainty, Thjs j
Figure 14-13 qow of

Up by reducing | /0, Since g, < p also rotate the line iy the lower half

amount of bonds B yiel: .~ ' % an increase in 0, means that the
reduces bond hojg; d dl.ng any given total risk fals. The increase in g, this

AIngs B in two Ways. In the upper half of Figure 14-13, the

uces desired risk o, Even with the
Cause a drop in B. But the additiond

%% Totating upwarq the 1/4, line in the bottom hal

Figure 14-14 Demand for money.
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fo uld further increase the drop ;
p 13, wo - Incr P in B ne
NN Fig""" lf lr13Sk per bond o, is rising, ¢ded 10 reqyce total
4 ",ik o7 Wt_’:l,es model of portfolio balance Provides a 1y, &
n Tobl

ini . 'TMer groyng

lative demand for money bY explaining Why rationg) individya) asfsir

ihe P ight hold their portfolios distributed among Several assets of g
olders m d expected return. It also explau}s why the Speculatijye demang ro%

h. Skiness aﬂuld be inversely related to the 1n

n ShO

terest rate, ip the wa
. i Y that was
10 neyd in Chapter 4. We will now turn to the transactions demand tg e,

3sSUr_': 100, should be sensitive to interest rate changes.

Y
oS DEMAND FOR MONE
acT
ANS

4 we suggested that one principa-l motive fo
¢ [n ChapteT oth out the difference between income an
od to SMO jons motive lies behind the transactions de .
his transact:h e level of income. The alternz.itive to hold.mg money, which is
is related tOf ayment and earns no return, is bonds, which earn a return but
he means O psactions costs—brokerage fees—as one moves from money re-
also incur tran bonds and back to money to make expendltureS: In Chapter
ceived as pay (tjothat the higher the interest rate bonds earn, the tighter tl;n;;
4 we suggeste should be squeezed to hold bonds, giving the tmns;:ve?op
actions balances ee of sensitivity to interest rate changes. Here v;«z ;::sr:ic o
demand Somgifiirore thoroughly, using a model of the interest-
this point @

illiam Baumol and
d originally developed separately by William Bau
i an
sctions dem

nt of real
in. . T hly and spends a total amou

James Tobin. dividual is paid mont

Suppose an 1n

month. He or she has
hases spread evenly throughout the monh. e & yield
mcamey o pmclc'n transactions balances 1n rcrllO rOY ortionately less than 7 if
the option of h;)l ;teg’ if held for a month, alz)f gonlc)ls for money incur tranc.l:
. . S r . hanges .ng bon
a given 1ntere rter period. Exc : nuously exchangi
for a sho from continu ) hange most
they are held for : nt the person fC rson will exchange m
A Wthhhpr:sv Zre made. So imtlall)”(’;he i?t itinan mtemmr:g
S e e
g purcbands or, more reahSt.lcally,hanI;: an amount of bonds 1n
itiepayeiecs for. %ically he or she will exc
account. Then, perno ’

: t-
the 1nteres
: funds from made,
ney or withdraw es are
o s blncss DU L s o
onds into m ‘ will be stly,
next exiga?%ﬁeo;f):rson makes, the lqnger are O
money tha
and therefore interest earrézdihe number
iransactions increases cost. on makes will f transactions:
or savings bank, that the pers

osts O
. ds and €
tween interest earnings on bon

r holding money is the
d expenditure streams,
mand for money which

tions from bond§ 10
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336 nd for real balances, wjj
e money ho

Ctep.:
sactions made, and the aggregate demang : ermj,

) or °dby
n . ’ Mg
the number of tra e individual’s demand. We wil] now ge _beney Wi

: en _ : .
reflect tf;lfhle(’:‘;st -minimization problem which the Individyg) face abﬁ&ic
model of thi

averag

The Optimum Number of Transactions

- ing y in real income over 3 1

Our consumer antlc}llza;izsges':googt lf) flow of purchases, Le's ggstl:lr:“enm
T (30 days, ltfli’:‘;lgc: The first will be conversion of (1 - 1y,, per:m:ltlatn
};igssg;lg; So? deposit of (n — 1)/n percent into thc;l m;lerest-eaming accofgf
leaving 1/n percent of y in money to be spent 1n the first part ofthe Moy
The rest of the transactions, n — 1 of them, will each. convert y/n i, ca
This breaks the month into 7 intervals each 7/ n long, with the person beginy
each interval with y/n in cash and ending it with zero cash, Tushing off, e
bank or broker. B

The cash flow of our representative consumer i is shown j
pattern of Figure 14-15. There we show time on the horizontal
holdings on the vertical. For concreteness, we assume five
transactions after the initial conversion of 5/6 of the payc
This divides the period T into six subperiods. The consume
period with y/n in real balances and ends each with zero, T
holdings in this sawtooth pattern is obvi
pattern of bond holdings is shown in
holds [(n - 1)/n]-yin bonds and exc
ending with zero. In the example here

The consumer’s problem now is o determine the optimal number o
transactions. To solve for optimal n, we can write the cost of money-holding—
both transactions cost and interest foregone—as a function of the numberof

1 the sawtoyy
axis and mongy
bonds-to-money
heck into bonds
r begins each gyb
he average money
ously m; = y/2n. The corresponding
Figure 14-16. Initially, the consumer
hanges y/n for money each subperiod,
,(n—1)/nis 5/6.

K<

5=
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(4-16 Bond holdings in the transactions model.
ro

iions n, and then find the cost-minimizing value of #

. For simplici
st . mplicity,
t‘i sume that each transaction has a fixed cost a, so the transactions
COSI 18 na.

Calculation of the opDOﬂ}lDily cost of foregone interest is a little more
omplicated. W‘f assume that Interest r is paid on bond or savings-account
noldings propoq1ond to the length of time they are held. Thus. the lost interest
on money-holdings can be computed as follows. Initially, the consumer con-
werts [(n — 1)/n] — y into bonds, keeping y/n in money. The interest lost on
(nis money-holding is r for the full period T or rTy/n. After one subperiod.
another y/n is converted into money. That conversion out of bonds loses
interest for (n — 1)/n percent of T, adding a loss of rTy(n — 1)/n. The next
conversion loses rTy(n — 2)/n, and so forth. This gives us total interest lost
s

rTy+ rTy(n—1) _I_rTy(n—z) ¥ ure

Interest cost =

n n n
rT n—-1 n-2

=_y 1 + + +-..+_l.]. “7)
n n n n

The last term in the expansion in brackets is [n — (n — 1)]/n = 1/n.
The problem now is to find the convergent value for the expansion in
brackets in equation (17). To do this, factor 1/ out of the brackets to obtain

ImereStcost=—rg[n+(n— D+(n=2)+---+1].
n

.The, expression in brackets is now the sum of all numbers from 1 to n. This
Ili Bchn'by n(n + 1)/2. So the final expression for the interest cost for n
sactions, including the initial one into bonds, is

YTY_H("+1)=ﬂ(1+l), (18)
n? y) 2 n

Interest cost =
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33 s sum interest opportunity cost and tranSammn‘c \
We can now § & )
| cost 7C: % Y
total cof ; , . I
— '!' ——— - —— ,
1C = na 5 P
minimizi , WE set
Ive for the cost-minimizing value of n set th
o solv

: Parti| ot
‘n"‘if'._,‘ '
total cost equal to zero:

{

aTC rTy

-
p— —

on 2n?

Solving for optimal n, we obtain

rTy\!/2
"= (%)

: 1ons is the square root of 7 ‘
The optimal number of transactions is t 5q ey Y 2a. Wiz,
with an increase in 7, T, or y, and decreases wj an increage

in lmnS&er-:
cost a.

Individual and Aggregate Money Demand

14-15, we have m;=y/2n. Using the optimal valye of n from €quation (3
we get for individual ;s money demand

Y[ 2a\!2 ay \!12
=) = (&) N
i’ 2(rTy) (ZrT)
The consumer’s demand

is the well-known Square-ro

ol rule of Baumol] 3
increases with the

Square root of Y and decre

To move tg aggregate Money demand,
Sentative consymer i who

must be S0meone op the 0
that Consumer buys g0

ases with the square root of 7.
We observe that for each repr
S€ money demanq jg given by equation (21), ther
ther side of the money market. Suppose, for ?‘am
ods from g répresentative firm, which periodi p
Nto bonds. This firm's pattern of bond and
hen mirror that of the consumer in Figures 14.11513
» We see that (he firm’s money-holdings Wouldlfonum
wiooth Pattern exacy)y omplementary g the consumer’s pattern in g

the fy

jven
M’s average money-holding would also be#
root rule of ®quation (21)
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M
ﬂto Ageregate money demand in the t
ra
indiViduals and thgt Of the firms on the otll-::c
e must double m; in equation (21)

s,til:i):s fmociel is the sum of the
b of the market. Thjs means
aggregate demand for real

palances
ﬁ“pJ= m =2(_01 "2 _ (2ay\172
2T) " (7?) ' (22)
d follows the B i
p— deman € Baumol-Tobin
square-root rule. The elastici
. asticity

of demand f?r_reilob;ﬂances with respect to income is 0.5: wi
int'erest rate it 18 —U. d Thcse: nun.]befs are not inCOnsistén,t Wl_th respect to .the
evidence summarize latgr in this chapter. Transaction with the empirical
e parameter @ in equation (22). S costs enter through |
To summarize, an increase in the i
¢ interest rate should

redu 3

ons demand for real balances, for any given level of the inc&c)fnteh:tlt';?;

acti

by an elasticity of —0.5. This takes us b |

of Chapter 4, ack to the demand-for-money function .
M am ;i
—_—= m(r. y); ol a—rnq |
J B <0 >0 (23)

The transactions demand for money should respond to a change in the int

rate through a change in the number of bonds-to-money conversions nTe}:est
money demand is interest-sensitive even if all demand is for transactior;s Alllls,
mponent may add to this sensitivity, but speculative demz;nd ii
for r to enter the money demand equation. One might even say
y-holdings into speculative and transactions balances

speculative cO
not necessary
that the division of mone
is largely a matter of analytic convenience.

hecautionary Demand in a Stochastic Setting

money will exist if incomes and expenditures

The transactions demand for
e deterministic. The pre-

are not perfectly coordinated, whether or not they ar

cautionary demand is a fairly straightforward extension to a stochastic setting

where the surplus or deficit of current income over expenditure is random.

At each moment there may be @ discrepancy between income and spending.
o work overtime

Perhaps a worker's income rises because she has a chance to ¥
On the expenditure side, a shopper

or falls because she is temporarily laid off. ‘
may come across a good “limited ome only” offer, or her desired purchase
may be out of stock.

On average, expenditure must be no more
for the individual is that, on the 00€ hand, it 15
have enough resources readily available 10 make
obtaining liquid funds by trading 1D bonds suffers 2

income. The dilemma
r she does not
hase. Perhaps
ost, or the

than
costly if he 0
a sudden purc
transaction ¢
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individual suffers a loss of utility when he or she canngy TAT;Q"‘_’

something on the spot (€., the acute embarrassmen, broygy. ¢ 1, Y

date orders the most expensive 1em on the menu), This Dfr)gl:“ on wh %,

by holding a stock of moncy as a sort ol"'homcmadc insy le i5a|hl

hold more liquid funds if the cost of running short increq fance. On](‘"‘&'.':

ability of doing so went up. Were the variability of th ne{Scdl or ir”f ,"rﬂ‘:

with the expenditure, then money-holdings would also ri%surp s, 'e%'

On the other hand, money pays little or no intereg; S With inc,)ln“&.-;

at an opportunity cost proportional to the size of the mo‘Quld. Om, "

interest rate. The money demand equation is the Oiifg Ne S,

between the expected losses from illiquidity and fOregonm-c Of (e trnd B,

transactions model. ¢ lntere“, aga-de""?

We will now turn to another major Perspective o In ty

money—Friedman’s view of money as a consumer’ the demand.

. . . - . s
This will lead us back again to the original demand-fo, r?l‘;d Producep,
~HOney equat;. Elg
Atigp (4.

MONEY AS A CONSUMER’S AND PRODUCER’S GOOD

;‘he money demand models discussed so far, due
fraw an important distinction between transactj
Or money. Fnedrr.la.n, however, develops the de

DT, (24
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The Effect

s

.., ry are the rates of retu
where ' : rm on all ass
tio betw ets tha -
money. If the 5;\ . t cehn t.he demand for real balancct are altcrpatlvcs to
- ly trendless through time, and depends at any givseand real income is
n point in time on

eturn$ £0 @ ternative assets, we have Friedman’s quantity th
. ntity theory version

the

M,

p i)y, (252)
of

=k

y (rls---,rj). (25b)
[n fact, s We will see shortly, the elasticity of m with respect to changes |

! ges in y

may well b about unity, so that the ratio between m i
: and
alon trend, and (25) 1s good approximation to (24) pistoughly consta
To gll ogt thl;al demand function, we can include the rate of return on
ponds and on urable goods as examples of the more complete list of alternati
assets that might be relevant substitutes for money. N
As we have a}ready shown at some length in this chapter, as the rate of
return oON bonds rises, the demand for money falls. Rather than distinguish
petween transactions demand and speculative demand, we can simply note
that as the expected total return on bonds rises, the demand for bonds should
dse and the demand for money should fall. Earlier, we developed an expression

for the expected return on bonds, equation (5):

_ r
e—r+;;—1.

a relevant substitute for money, we would insert r and r¢ into
(25). If r = f(r), we can condense this expression of

Since bonds are
bond rate by simply including r in (25).

the demand function
the dependency on the

emagive assets to
P) enters the
t demand).

of the Rate of Inflation

Durable goods—producers’
money. In Chapter 13, we saw that the rea
rables (investmen

demand function for purchases of producers’ du

Here we explore the relation between consumer durables and mone

through the rate of inflation. As the price level i value, or purchasing

power, of a stock of durable goods remains roughly constant as durable goods
and, the purchasing

prices rise along with the general price index. On the other hand, :
power of money falls with an increase in prices, SO that an increase 10 the

expected rate of inflation should cause 3 shift out of money and bonds and

__also serve as alt

or consumers’
1 interest rate (r—
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16 oK/ or u.nd (?klal’ urc.both negative. ¢ "
ipcrease 10 cither the interest rate o rtl;l/ dr and gu/gp
lcwcqmom”°°“m°mmedmmsicrmcmWMMt
rpative assets, bonds, and durable gl nce these are the

clocity as moncy demand falls rclativ?tds.(;rhis would r
0 GNP,

[n the long-run U.S. data, the velocit
y

Sy trend up to W of mo
dechin® along p to World War |j, ney seemed, on b
_ . . , . oln . ’ alance
interest rates fairly steadily. This suggests tha(t:colhcn }l,l has risen, along u;i:g
, the ratio of

. h . .
1o m is rather stable, as is the ratio of consy mpt,
10n to income
, ¢/y. The

question of the relative stability of the y/m ratio v and th
nd the ¢ — y relationshi
1P

we will see in Chapt
,as Wl pter 16, one of the points
onelarist CONLrOVersy. at the heart of the Keynesian

[f the short-run elasticity of v with r

e low’ we.could St e;;);gct to changes in interest rates
a direct relgtlonsh{p_ between movements in ml:n(dzg) o Howere hee
" substéﬂtlal f:_mplnf:al evidence that the interest el? { ity of e domand fo
oney is not 1'n51gmﬁcant in the short run. This suS e thoomgh eqeation

77), that the interest elasticity of velocity is not iﬂsiggfisﬁts’ o it n
both thF prodl:lCt and money market equations are r?e;dgjintt o that’ move
ments 110 non}lﬂal and real GNP. We will return to this poi (: Pfedlc" deta
in the discussion of monetary and fiscal policy in Chaptc?- lut; n some deil

are both positive,
10n should cause
rates of return on
esultin an increase

1

STIMATES OF INCOME AND INTEREST ELASTICITIES

f subs.tantial s_hifts in expected rates of inflation, which are
ble with a static model of income determination which deals
from one equilibrium price level to another, the demand-

eyPIRICAL E
In the absence O
pot fully compati
with movements

for-money function that emerges from the analysis of this chapter is the familiar
M
Z=m=mr)y) (29)
of Chapter 4.
and function represents transactions demand or,

The y term in the dem :
reasing demand for money as a producer s and
e r term rep-

" Friedman’s terms, the in¢ ) )

consumer’s good, through an income effect, as income rises. Th f

resents the interest elasticity of both the transactions demand for money an
model. It also rep-

the speculative demand through Tobin’s portfolio balanc
. L4 = m
resents a potential substitutability against bonds 1N production and consump-
tion decisions. o of
There have been many . qvestigations 100 the ;zélucssci)tz tt;iel leitj:}tlle;lgs
the demand for real money—-currency.p us dern;m ; :p:q ua;ion (29)-—with
time deposits, M2, deflated by the price level P @S

Scanned with CamScanner



344

i
DEMAND FUNCTIONS AND EXTENSIONg OF Ty

L

SECTORA

: e changes. There are man ng;

. te al’ld incom : wo s "“.]i )

respect 10 ;ntel'ci:]:'sg the values of these ela.:;gc::sc;n:::t(.j the pr rl: )
. i . 1o

e demand.formoney function Howel‘ée:;’ 1973 article are Nt .

the demand- Oal balances from Goldfe y are aboy, 0 7:{ B

demand for re al income, and —0.25 with respecy t0 cha 07w

in re : Ang,. .
[‘CSpeCtIIO Changetzrm interest mte_:‘a three-mc.)nth Coml'-]]ercla] Pa ?xsr'l
Here risa ;htor:a—suf)’ bill rate, or a time deposit rate, Wit the . Tage
three-mont

billion in 1987, GNP at about $4.4 trifjop. a,':‘d‘):’h&f s
M1 at about $750 : ; bout 6 percent, these elasticities Imply that 5 36; g'hr-}_!
term interest ratel 35 percent—would raise 'the demand for Money : ag]fn
S5 on,and I-point drop in short-term nterest rates—17 perce 5
.SS blmo%e demand for money by about $32 billion, g
mcrea;Ie st demand-for-money estimates Suggest that demgapg Change, :
slightlvc;)ehind interest rate changes. Thus, l_fl']?nterest rates fﬁll from s "‘:
percent, causing an increase of $30 to $40 billion In the desireq ho!dings B
money, the estimates suggest that about 30 percent of the d1§crepan iy
actual and desired money-holdings would be ehm-mated In one Uarter '{;
percent in two quarters, and 75 percent in a year. This m-er»:tns' that if ap, incl.é%
in y or decrease in r increases the Ievgl of desired equilibriym real b e
from (M/P)yto ( M/P)* at time t, in Figure 14-17 the path of a¢t
of M/P = m will tend to follow the dashed adjustment path tow

Nty

ual hOldmé
ard the §
desired level of real balances, (M e ng|

run curve reflecting th

m € long-ryp
Interest elasticity mentioned above g about —(.25. The int

)o, at point Ey, gives an initiy
. run demand
€Cts the partig] short-run a4

) Jjustment mechanism of
Ws the one-period reaction of demand to interest rate

l
0 1T T — t(quarters) Figure 14-17 The adjustment path of ac-
tual holdings of M/P.
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Figure 14-18 Long-run and short-run demand
for money and effects of an increase in the money

supply.

ﬁ?;gzzdwr.hlle the M(yo) curve shows the long-run relationship between
s Now if the money supply is increased to (M/P), the interest rate will
initially fall t‘_) r al.ong the _Short-run m(y,) function, holding y constant
throughout this partial analysis, t!lat is, assuming a vertical /S curve. As time
passes, an'd the actual dem_and shifts up toward equilibrium along the dashed
path of Figure 14-17, the interest rate will rise toward r,, with the short-run
demand function shifting up, shown as the dashed short-run functions of Figure
14-18. Eventually, holding y constant at Yo, the interest rate will settle at r,,
rising from the short-run level of 7, but below the initial equilibrium ro.

If the level of income has also risen during the process as the LM curve
shifts along an actual nonvertical IS curve, the interest rate will end up higher
than r,, on a higher M( y) function, but lower than the initial ro. Thus, since
the demand for money is 1€sS elastic in the short run than in the long run,
owing to the partial adjustment process of Figure 14-17, we can expect an
increase in the money supply to push interest rates down somewhat more

i i ear.
the short uarter, than in the slightly longer run, one y
s char f the several approaches 10 the demand for

Since this chapter’s review of tix. " function we began with in
money has not substantially altere - el of income determi-
Chapter 4, there is no need tO return 10 t her kind of channel that economic
nation here. This chapter has illustrated anothe * developing theo-

: asis h
research follows. In this chapter the emphasts ¥ * aderstand common €

: . : ways to .
retical explanations—or, put more simply: osiive amounts Of tWO assets with
pirical observations such as people holding / - ersification), and the interest

I i di
different rates of return at the same time (
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SECTORAL DEMAND FUNCTIONS AND EXTENSIONS o :
-~ fter we briefly dj . Ch
elasticity of transactions balances. After e ); iscuss ; hap,
supply of money—a quantity t'akff?eaasngallysis ol?' tﬁengw.__ wil :; | 5
i ts 1n e s e
some of the important points Mang for mo:’ﬂt
Chapter 16.
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