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Introduction

. Individuals today spend only about one-
third of the total time available in market
work. The view taken in the present study
is that the remaining two-thirds of total
time should be brought under analysis.
This analysis is accomplished by studying
the individual’s demand for non-market
time.

Historically, with recent exceptions, econ-
omists have been intercsted primarily in the
individual’s allocation of time between la-
bor time and leisure time. Leisure time has
been treated as a good which enters the
utility function directly.

The present study divides total time avail-
able into four uses rather than the usual two
uses and analyzes how the individual de-
cides to allocate the time available. In the
model presented below, the individual is as-
sumed to produce all consumption items by
combining non-market time and goods pur-
chased in the market in a non-market pro-
duction function,

The traditional approach' has been to
view the individual’s utility attainment as
depending upon his wage income and lei-

sure time. In this type of analysis the indi- -

vidual maximizes utility attainment by al-
loting time between market production (i.e.,
selling labor time) and leisure. In equilib-
rium the ratio of marginal utility of leisure

*East Tennessee State University
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! See for example Hicks (1946)
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time to the marginal utility of income
equals the wage rate. When the equilibrium
conditions are totally differentiated and
optimum quantities of labor time are solved
for, income and substitution terms can be
identified. The traditional analysis gen-
erates an income and a substitution effect.
It is shown in the present study that addi-
tional substitution effects are generated
when transactions time is included in the
analysis,

Recent studies? do not include trans-
actions time in their analysis, nor do they
rigorously derive total effects (i.e., income
and substitution effects) in their models. It
is shown, for example, that a change in the
individual’s wage rate produces two substi-
tution effects and an income effect. Addi-
tionally, it is shown that the net substitution
effect and the income effect are of opposite
sign, if non-market time is a normal input.

The present study represents a more com-
plete model of the individual’s choices be-
tween market and non-market allocations
of the time available to the individual. The
present model is more complete since trans-
actions time is included in the formal model
and implications of this inclusion are de-
rived.

The Model
It is assumed that the individual engages

in market activity for two reasons: to sell

28ee Cairncross (1958), Mincer (1962), Becker
(1965}, Muth (1966} and DeSeyra (1971).
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labor time and to purchase goods. Market

time is defined here as the sum of time used ~

in market work (i.e., the time for which a
wage is paid), transactions fime associated
with selling labor time, and transactions
time¢ associated with the purchases of
goods. Non-market time is defined as time
used in non-market production, Total time
is assumed to be exhausted by these uses of
time. It is further assumed that a positive
amount of time is allocated to all uses.

The choice problem facing the individual
is to maximize utility by allocating time be-
tween market production (i.e., seliing labor
time) and non-market production and by
purchasing goods. Note that transactions
time is not independent of these choices by
(4) below. It is assumed that the individual
behaves so as to maximize,

U= U(C) (1)

where U is total utility attainment and C is
real consumption. The utility function is
assumed to have the usual properties of
curvature and to be twice differentiable.
The individual produces the consumption
bundle {C) by combining goods purchased
in the market () with non-market time (N)
in a non-market production function, which
is assumed to have the usual characteristics
of curvature and differentiability. The pro-
duction function for (C) is then,

C=C(G,N); Ce>0,Cy>0 (2)

where (G} is the composite of goods pur-
chased in the market and () is non-market
time.* All consumption items are produced
in (2). For example, in producing trans-
portation, the individual chooses various
combinations of market purchases and non-
market time. That is, the individual can

38ec Hicks (1946) for a discussion of composite
goods. He demonstrates that if the prices of a group
of goods change in the same direction, the group can
be treated as if it were a single good.

purchase an old automobile for, say, two
hundred dollars, and provide maintenance
and repairs himself. Alternatively, he can
purchase 2 new automobile every vear and
purchase maintenance and repairs in the
market, We can say that the first choice im-
plies that the individual has chosen to com-
bine a relatively large amount of non-mar-
ket time with market purchased goods in
the production of transportation. Between
these two extremes (i.c., purchasing new car
every year and purchasing all maintenance
and repairs needed, or purchasing an old
car and providing all maintenance and re-
pairs himself), various combinations of
non-market time and goods can be used to
produce transportation. Many additional
examples, illustrating the wide range of
choices open to the individual respecting
combinations of non-market time and pur-
chased goods used to produce his consump-
tion bundle, are possible.

As a final example, consider the produc-
tion of health care, The individual can con-
sult a medical doctor each time he detects a
symptom indicating the possibility of iil
health. Additionally, he can purchase the
services of a dietician to insure proper diet.
Alternatively, the individual can purchase a
medical book, and inform himself as to
symptoms and indicated cures, and he can
use over-the-counter medicines to treat
himself. The first choice indicates a deci-
sion to produce health care by combining a
large input of goods purchased in the mar-
ket (i.e., the physician and dietician), with a
relatively small input of non-market time.
The second choice indicates a decision to
produce health care by combining a rela-
tively large amount of non-market time
with a relatively small amount of purchased
goods (i.e., a medical book and over-the-
counter drugs).

All these illustrations indicate what might
be called technological possibilities. The
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individual’s choice of a particular combina-
tion of purchased goods and non-market
time in the production of his consumption
bundle, depends upon economic variables
{e.g., wage rate, income tax, etc.), as will be
shown. The individual faces an income
constraint (3) and a time constraint (4).

w{l —t)L + = PG(1 + o) {3)
1=L+N+T {4)
T=T-+T¢ 5

T = TH(L, a); TE, TE, x>0 (6)
T¢=T%G,8); T4, T5B>0 (7)

where (w) is the wage rate, (¢) is income tax
rate on wages, L is labor time sold in the
market, (v) is an income shift parameter, P
is a price index of goods purchased, {s) is a
general sales tax on goods, NV is non-market
time and T is total transaction time, 7X is a
positive function of (L) and a constant {(a},
where (@) is a shift parameter used to indi-
cate changes in the efficiency of transactions
time associated with selling labor time. A
positive change in (a) indicates a decrease
in efficiency, since a given number of labor
hours sold are now associated with a larger
transactions time. Additionally, (a) is as-
sumed to be a function of conditions in the
labor market (e.g., information costs).!
Additionally, variabies affecting transporta-
tion time to and from work would be im-
portant (e.g., congestion on roads). How-
ever, all variables affecting («) are assumed
to be exogenous to the model in this paper.
T¢ is transactions time associated with pur-
chases of goods, where T is a positive func-
tion of goods purchased and a constant (3),
where (#) is a shift parameter used to indi-
cate changes in the efficiency of transactions

4Note that ¢ could be made endogenous to the pres-
ent model. The exogenous variables determining
would include such things as the level of unemploy-
ment in the labor market, and the degree of competi-
tiveness in the labor market. See Alchian (1969).

time associated with purchases of goods. A
positive change in (B8) indicates a decrease
in efficiency, since a given amount of goods
are now associated with a larger trans-
actions time. Also, (8) is assumed to be a
function of conditions in the market, (e.g.,
the cost of information).®* However, all
variables affecting (8) are assumed to be
exogenous to the current model.

The constraints (3-7) can be combined to
form one constraint equation, In order to
do this, we assume that the different uses of
time are all non-negative, Combining the
constraints (3-7) we get,

w(l = {1 = N = [TH(L,a) + TG, B}
+y-PG(l+0)=0 (8)

In order to maximize utility, the individual
maximizes the augmented function,

UIC(G, M)+ Aw(l = )[1 - N - [THL, )
+ TG/} +v—- PG(I+0)=0, )]

which is the usual Lagrangian function,
where the choice variables are N, G, and L.
It must be noted that N, &, and L are not
independent by equation (3), so that only &
and ¥ need appear in the objective func-
tion,

The first order conditions for maximiza-
tion of (9) are the following:

UcCg = MP(1 + 0) + w(l — )TE] (10)

UcCy=Aw(l -1)] (1n

w(l — {1l = N [THL,e) + T(G,8)]}
+y-PG(l+0)=0 (12)
where (10) indicates that a first order condi-

tion for utility maximization is that the
marginal utility derived from goods through

SWe could make 8 endogenous to the present
model. The exogenous variables affecting 8 would in-
clude such things as the quantity and guality of ad-
vertising. See Stigler {(1961).
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their effect on consumption must equal

their marginal opportunity cost in terms of

the market price of goods, including the
sales tax, plus forgone earnings due to
transactions time associated with purchases
valued in terms of the marginal utility of
income. Equations (10}, (11}, (12) provide
three equations and three unknowns
(G, N, A) with scven parameters from which
the following demand function for non-
market time can be solved,?

DN=DN(W,t,a,ﬁ,O',P,'Y). (13)

The partial derivatives of (13) can be de-
rived by totally differentiating the system of
equations (10), (11}, (12). Then solving for
changes in the demand for non-market time
(Dy) with respect to changes in the param-
eters, gives us equations (14a-g), where H is
the bordered Hessian determinant of the
utility function and where the first deriva-
tives of the constraint (12) are the border.
For utility to be maximized, it is necessary
and sufficient that the elements of H be
associated with a quadratic form which is

negative difinite under one constraint. This |

means that H > 0 is a necessary and suffi-
cient condition for utility maximization.’
Hij is the cofactor of the ith row and jth
column, where i = (G,N,A), and j = (G, N,
A).

Identification of Income
and Substitution Terms

The problem now is the determination of
the direction in which the demand for non-
market time will change as the parameters
change. In order to accomplish this, in-
come and substitution effects must be

§Note that the demand function (13) is homogenous
of degree zero in the monetary variables. That this is
the case can be seen by changing w, and P uniformly in
constraint (12). The constraint remains unchanged so
that the equilibrium conditions remain unchanged.

7See Hicks (1946).

identified and signed for the partial deriva-

tives (14a-g), (see figure 1),

Dy _AHgy(1-1) Tg+ AH(1-18)

aw H H

Hypf=(1-0[1 =N
—[THL, ) + TXG,B)]}

(2)

+ H
(b) dDy - AHGN(_W)TS_F AH yy(—w)
dt H H
Hyn{—- W1 -N
—[THL, ) + TYG, BN}
H
© IPx _Hml-wl 0Ty
do H
0Dy  AHgy-w(l - 6HTE
(d) 38 - i <t
+ Hyy[-w(l — t}{(—=TEp)]
H
dDy  AHgu(P)  Hy(PG)
©=F=—fF +—q
dDy AHgy(l1+06) Hyy- G(l+0)
(f) aP - GNH + ¥N H
dDy —Hyy
(2) oy - H

Note that (i4g) is derived by taking
partial derivatives of equations (10), (11),
(12) with respect to the income shift param-
eter (y), while holding labor time constant.
Ther Cramer’s rule is used to solve for
2Dy
dy

Equation (14f) is derived by taking the
partial derivatives of (8), (9), (10) with re-
spect to the price index for goods. Then
aDy
ar
that the last term in (14f) is exactly equiva-
lent to (14g) except that (14g) does not con-
tain the element G(1 + o). Thus, the last

is solved for using Cramer’s rule. Note



272

EASTERN ECONOMIC JOURNAL

x &= 2 au A >
¥ = ©“s © WO O bt 3
L]
T r=y =) -;i 1
~~ L
% &
gt A
< &
: -t
& © &
- e
—~
2 B
Q‘_‘u Iid
~~ Nt
o3 -~
J Y
- [
5 Lo}
X - >
—
£
Nt
-
F*)
[
z
o o KA
[
L}
~
[.-}
.
&
5:@
L)
o
.
6-&
I3
v
%
uhu -
3 3 3
st S "t
< ~< 1
—
L
- %
-
2
';c
Fn
a2
e:-l
13
ol
5
OE}B v -t
-~ L) ~~
& [ &d
| 1 %
e} = c
L - - ¥ J
4
f ) 3 < L
'S 3 a3 o _ 3
L]
r —~ L]
£
&
o = °
-~ Q
[ i
1 "
i A
H T
% & f{(3-0a)-
o = 5
Q u' [(+D 4+ 1{3-D)A)-
S

Matrix

Figure 1.
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term in (14g) indicates the effect of a change
in the income shift parameter (y), weighted
by G(1 + ¢). We can identify this Iast term
in {14f) as an income effect of a change in
the price index of goods. The first term in
(14f) is identified as a cross substitution
term which indicates the effect of a change
in the price index for goods, on the demand
for non-market time holding utility con-
stant. Therefore, equation (14f) is identified
as the usual Slutsky type equation.

Now that the terms in (14f) have been
identified, it remains to determine their
sign. Let us assume temporarily that goods
and non-market time are both normal in-
puts in the production of the consumption
bundle {C).® Also, normality of the con-
sumption bundie is assumed. The assump-
tion that goods and non-market time are
normal inputs, along with the second order
condition for maximization of utility, al-
lows us to sign the term,%. By normal-
ity, an increase in income will have a posi-
tive effect on the demand for goods and
non-market time. From equation (14g),
Dy __Hy

7y ' and by the normality assump-

tion, we know that%q-ﬁ> 0; .therefore, it
Y

must be the case that I-g” < 0. Since G> 0,

and ¢ > 0 by assumption, the income effect
in (14f) is negative,

The income effect has now been identified
and signed. It now remains to sign the cross
substitution terms in (14f). Since non-mar-
ket time and goods are substitutes, Hgy > 0.
By second order, conditions for utility miax-
imization we know that > 0, since A >0
and the general sales tax rate (o) is assumed

8t should be noted that, if non-market time is an
mferior input, the non-market production function is
not homogenous of any degree. Seec Ferguson (1968).

e H
to be positive or zero, we know tha‘t%v > 0.

The sign of (14f) can now be evaluated
since its component parts have been identi-
fied and signed. Because the income and
substitution terms are of opposite sign, the
sign of (14f) depends upon their relative
magnitudes, which are not known a priori.

In terms of an intuitive explanation, an
increase in the price index of goods pro-
duces an income and a substitution effect
on the demand for non-market time. The
negative income effect is produced by a
parallel shift in the constraint (12). That is,
real income falis as the price index of goods
rises, given initial labor time sold. The
positive cross substitution effect is produced
by the change in the price index of goods
relative to the price (i.e., opportunity cost)
of non-market time, The net effect of a
change in the price index of goods on the
demand for non-market time depends upon
the relative importance of goods and non-
market time as inputs in the consumption
bundle. The importance of these income

- and substitution effects depends upon the

proportions in which goods and non-mar-
ket time are being used, The extent to
which the individual is made worse off by a
rise in the price index of goods depends
upon the size of the goods input he is ini-
tially using. If G is large relative to N, the
individual is made much worse off when the
price index of goods rises, and, therefore,
the income effect will be very important
(i.c., large). The sign of (14f) will be nega-
tive when the goods (G) input share relative
to the non-market time share is so large that
the income effect dominates the cross sub-
stitution effect. S T

Effects of a Change in Wage Rate

The effect on the demand for non-market
time of a change in the wage rate is given by
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equation {I4a). In order to sign%lzf, in-
w

come and substitution terms must be identi-
fied and signed. The first term in (14a) is
identified as a cross substitution term by
reference to (14f). We know that Hgy > 0
since & and N are substitutes, and by the
second order condition for maximization of

GN

utility, H > 0; therefore,fi, > (. Since A,

T¢ > 0 by equation (5) and (1 — ¢) > 0 by as-
sumption, the first term in (14a) is identified
as an own substitution effect by reference to
(15) below. Taking the derivative of equa-
tion (11) with respect to the price of non-
market time (i.c., with respect to w(l — 1),
and solving by Cramer’s rule for the change
in non-market time with respect to the net
wage rate w(l — t), gives us,

ON _ Hyu
dw(l - H

By second order conditions for maximiza-
tion of utility, H > 0, and since H,y is a
main diagonal term we know H,y < 0, thus

—Ifﬁ < 0. The component (1 ~ ) is positive

(15)

by assumption and A > 0; therefore, the sec-
ond term in (14a) is negative, The last term
is identified as an income effect by reference
to equations (14g, f). This term is positive

HH” <0, and (I —

since, as shown in (14g),

t) >0 so that —(1 — £) < 0, and the remain-
ing portion of this term, [1 ~ N — [T%; , a) +
TG o)), is positive by assumption. Note
that this portion of last term in (14a) is
equivalent to (L), labor time by reference to
equations (4-7). The last term in (14a) is,
therefore, positive. '

The net effect on the demand for non-
market time of a change in the wage rate
depends upon the relative magnitudes of the
two substitution effects and the income ef-
fect since their signs differ. The two substi-

tution terms are of opposite sign. However,
the net substitution effect is negative, given
the assumptions we have made. This result
can be shown by dividing equation (10} by
equation (11} to get equation (16) as fol-
lows:

w(l-T%+ P(1 +0) _UcCs
w(l — 1) UsCo

= MRSGN‘
(16

Equation (16) expresses the marginal rate of
substitution of goods for non-market time.
Now taking the derivative of (16) with re-
spect to the wage rate, where we let ¢ =
(1 — 1), gives us the following:

MRSy
aw

_SlweTE-woTE+ PU+ ol o (17
(we)
since ¢, P, w > 0, by assumption, and o> 0
by assumption, and 7% > 0 by (5) thus, (17)
is negative. Therefore, a rise in the wage
rate results in a decrease in the price of
goods relative to the price (i.e., opportunity
cost) of non-market time, Additionally, an
increase in the wage rate raises the trans-
actions time cost associated with purchas-
ing a given composite of goods. However,
notice that the absolute magnitude of the

ratio of determmants%":s greater than the

absolute magnitude of the ratio of determi-

N

nantsHTG. Expanding the determinants

H yy and Hy and subtracting the absolute
value of Hg, from the absolute value of
Hyy, wesee that | Hyy | > | Hgy | We note
from the system of equations, (Figure 1),

Hyy=[w(l = )TE+ P(1+ 0)P,

Hoy=w(l-0T¢+ P(1+a)w(l—1)
Taking the difference we have,

Hyy— Hoy= (@ +¥)o + ¢~ [w(l - 0]],
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where
p=w{l-0TE ¢=P(l+o0),

Since (¢ + ) > [w(l — )] per unit of time,
we have | Hyy | — | Hgy | > 0. It was shown
in Section I that H < 0 and H gy, > 0; thus,
(Hyy+ Hgy) < 0. Note that in (14a) the
cross substitution term (i.e., the first term)
is weighted by T¢. The difference in the ab-
solute magnitude of the own substitution
and cross substitution terms can be ex-
pressed as, (¢ +¥)[(¢+¥) - (¢)]. Since
¢,¢ >0 by assumption, | Hyy| > | Hgyl,
that is, the own substitution term continues
to dominate the cross substitution term.
For future reference we can identify this re-
lationship as equation (18).

| Hap | > | Hgp |l (18)

We have established the dominance of
the own substitution effect, so that the net
substitution effect of an increase in the wage
rate is negative.

Recall that the bracketed portion of the
third term in (14a), [1 - N —[T*{L,a)+
T5(G,8)]], is identical to labor time sold in
the market (L). An increase in the wage
rate at the initial consumption bundle
would increase income by the increase in
net wage (i.e., the change in the wage rate
less income tax) multiplied by labor time
sold in the market. Note that the third term
in (14a), the income effect, is weighted by
labor time sold in the market. Additionally,
note that the magnitude of the positive
cross substitution term is directly related to
the size of L. This is the case since the
larger the initial L, the larger the initial G is
by (3) and a larger & implies a greater trans-
action time associated with goods pur-
chased by (7). A greater transaction time
(T'%) means that the magnitude of the cross
substitution term is now larger by reference
to the discussion of (18) above. Therefore,
the positive effects of an ‘increase in the

P20,

" input.
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wage will be larger, the larger the goods
However, the relative sizes of the
positive income effect and the negative net
substitution effect can not be determined
a priori.

In terms of an intuitive explanation, an
increase in the wage rate produces two sub-
stitution effects and an income effect. The
positive cross substitution effect is produced
by changing the price of goods relative to
the price of non-market time. An increase
in the wage rate raises the implicit com-
ponent of the price of goods since trans-
action time (T°) is now valued at a higher
wage rate. This increase in the implicit
price of goods causes a substitution away
from goods and toward non-market time.
The negative own substitution effect is pro-
duced by changing the price (ie., oppor-
tunity cost) of non-market time relative to
the price of goods. An increase in the wage
rate raises the price (i.e., opportunity cost)
of non-market time relative to the price of
goods as shown in (17). The net effect of
these two substitution terms is negative, by

-reference to (18) above. Since goods and

non-market time are substitutes, the signs
of the two substitution terms are the ex-
pected signs. If we assume that non-market
time is a normal input, then the income ef-
fect of an increase in the wage rate is posi-
tive. The positive income and cross substi-
tution effects are of larger magnitude the
larger the goods input. However, the net
substitution effects are not known a priori;

it is, thus, an empirical question whether

the positive income effect or the negative
net substitution effect will dominate. If
these magnitudes are similar in value, we
cxpect to find that measured wage elastic-
ities of demand for non-market time are not
very sensitive to a change in the wage rate.
From casual observation of trends in the
U.S. economy, an inverse relationship be-
tween real wage rates and the average
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amount of labor time sold in the market
can be noted. Additionally, in countries
having relatively low per capita incomes, we
note that, as the real wage rate rises, labor
time sold in the market begins to fall sooner
than we might anticipate. This is, it appears
that individuals in countries having rela-
tively low per capita incomes, begin to sub-
stitute non-market production for market
production at a wage rate lower than the
wage rate at which individuals in countries
having relatively high per capita incomes
begin to substitute non-market production
for market production.®

In terms of our model, these observations
imply that, for individuals in countries hav-
ing relatively low per capita income, as the
wage begins to rise, the negative own substi-
tution effect initially dominates the positive
income and cross substitution effects. Then,
beyond some wage rate, the positive income
and cross substitution effects begin to domi-
nate, The model explains that the cross
substitution and income effects appear to
dominate the own substitution effect at a
lower wage rate in countries having rela-
tively low per capita income, as compared
to countries having relatively high wage
rates.

If relatively low average income reflects
relatively low market productivity, we can
say that individuals in countries having
relatively high per capita income are more
productive in market work than are individ-
uals in countries having relatively low per
capita income. However, this does not ex-
plain why individuals in countries having
low per capita income apparently substitute
non-market production for market produc-
tion at a lower wage rate. The explanation
must be that the difference in market pro-
ductivity and non-market productivity is
less in countries having relatively low per

98ee H.G. Lewis (1952).

capita income and that the difference be-
tween market productivity and non-market
productivity is greater in countries having
relatively large per capita income.

It should be noted that, in general,
traditional labor supply theory attributes
the change in the individual’s hours of mar-
ket work, due to an increase in the wage

- rate, to the net effect of a positive income

and a negative own substitution effect (i.e.,
an increase in the wage rate produces a
positive income effect since, real income in-
creases at the given number of labor hours
sold. The negative own substitution effect
is produced, since an increase in the wage
rate raises the price of leisure).' However,
the present model indicates that three effects
are operative when we account for trans-
actions time. Note that if transactions cost
are not accounted for, the first order con-
ditions for maximization of utility are
changed. Equations (1-3) continue to apply,
but equation (4) becomes 1 — (L + N), and
equations (5-7) drop out of the model.
Equation (8) becomes w(i— {1~ N]+
v — PG(l + o) = 0, and the individual maxi-
mizes the augmented function,

UIC(G, N)] + Mw(l ~ 1{[1 - N]
+ = PGl + o)}
Equations representing first order condi-

tions for maximization of this augmented
function are now the following:

UsCo = A[P(1 + )] (109

UcCy = Alw(l — 1] (11)

Where (10') indicates that a first order
condition for utility maximization is that
the marginal utility derived from. goods

through their effect on consumption must
equal their marginal opportunity cost in

108¢ee any intermediate microeconomic theory text-
book,
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terms of the market price of goods includ-
ing the general sales tax. Egquation (119
indicates that in order to maximize utility it
is necessary that the marginal utility derived
from non-market time, through its effect on
consumption, must equal forgone earnings
valued by the marginal utility of income.
Comparing first order conditions (10) and
(11) with (10°) and (11'), we note that the
price of goods relative to the price of non-
market time is understated when transac-
tions costs are ignored. Additionally, when
transactions costs are not included in the
model, equations (14¢) and (14d) drop out
and the cross substitution terms (i.e., the
first terms) in equations (l14a,b) drop out.
The exclusion of transactions cost means
that the magnitude of the negative net sub-
stitution term in (14a) will appear to be
more significant and that the positive net
substitution term in (14b) will also appear
to be more significant. Thus, if transactions
cost is ignored, net substitution effects will
appear to be more important to the total
effect of a parameter shift than they actually
are.

in the present model, a change in the
wage rate produces three effects, since total
time is not assumed to be exhausted by
work and leisure. Morcover, since the pres-
ent model explicitly incorporates transac-
tions time cost, cross substitution effects of
a change in wage rate are produced. We
expect, for example, that individuals whose
consumption bundle is being produced with
a large goods input relative to non-market
time input, will increase their demand for
non-market time by a larger amount than
will individuals whose consumption bundle
is being produced with a small goods input
relative to non-market time input. That is,
in the case where the positive effects of an
increase in the wage rate are dominant (i.e.,
if both groups are on the negative segment
of their individual labor supply curves). If

the negative effect is dominant (i.e., if both

" groups are on a positive segment of their in-

dividual labor supply curves), we expect in-
dividuals, whose consumption bundle is
being produced with a large goods input
relative to non-market time input, to de-
crease their demand for non-market time by
a smaller amount than individuals whose
goods input into their consumption bundle
is relatively small. These differences in sizes
of response are attributable to the differ-
ences in transactions costs—that is, the
differences in magnitudes of the cross sub-
stitution terms.

In terms of labor supply (i.e., labor time
sold in the market), as the wage rate rises
we expect individuals with a large goods
input relative to non-market time, to de-
crease labor time sold in the market by a
larger amount than individuals with rela-
tively small goods input, when positive ef-
fects dominate (i.e., when they are on nega-
tive segments of their individual supply
curves). In the event that the negative ef-
fect is dominant for both groups (i.e., they

. are on positive segments of their individual

labor supply curves), we expect individuals
with relatively large goods input to increase
labor time sold in the market by a smaller
amount than individuals with relatively
small goods input.

Note that if transactions time is ignored,
the distinction between magnitudes of re-
sponse by those with large goods input and
those with relatively small goods input,
when both respond in the same direction, is
obscured. We suggest not only that the in-
clusion of transactions time in the present
model means that a change in the wage rate
not only affects the individual’s location on
his individual supply curve, but also, that
inclusion of transactions time affects the
wage rate elasticity of individual labor sup-
ply between two groups (or wage rate elas-
ticity of demand for non-market time), This
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is the case since the inclusion in the model
of transactions time results in three effects
on the demand for non-market time (supply
of labor) when the wage rate changes.

In the present model, the impact on in-
dividual labor supply of a change in the
wage rate will, in general, be consistent re-
specting directional responses, with the tra-
ditional iabor supply model, but not re-
specting the magnitude of the response,
since additional cross substitution effects
are generated by the present model and
these effects compete with the traditional
own substitution cffects. This means that
the income effect becomes more significant
since the net substitution effect is smaller as
indicated above.

The effects on the individuals demand for
non-market time of a change in the income
tax rate (¢), the efficiency of tramsactions
time associated with selling labor time (o),
the efficiency of transactions time associated
with purchases of goods (8), and the gen-
eral sales tax (¢) were derived in the original
study. However, due to spatial constraints
these effects are not included here. It
should be noted that the same procedure
used in identifying and signing partial deri-
vatives for changes in the wage rate was
used to identify and sign partial derivatives
for these parameters,

Section V. An Empirical Note

This section provides a summary of some
relevant empirical studies. Additionaily,
results of a simple test are presented.

In cross-sectional studies, the empirical
procedure usually involves the estimation
of the parameters of a single equation which
relates labor force participation rates to a
set of independent variabies. The primary
independent variables are taken to be the
wage rate and total (family) income.

Cain' found a large negative relation be-

11See Cain (1964).

tween labor force participation and unem-
ployment. For the entire labor force, the
regression coefficient of unemployment was
found to be —.68, which means that a 1%
increase in the unemployment rate was as-
sociated with over two-thirds of a percent-
age point decrease in total labor supply.
This finding can be interpreted, in terms of
our model, as evidence that individuals are
responsive to changes in transactions time
efficiency, since there is evidence that a posi-
tive relationship exists between the level of
unemployment and search time required to
sell a given amount of labor time.!? Addi-
tional evidence indicating that individuals
are responsive to transactions time cost is
found in a study by Moses and Williams.?
Their purpose is to determine what price
changes are required in order to get individ-
uais to change the mode and/or route of the
work trip., Empirical data are taken from
the Chicago area. Their model includes, as
arguments in the demand function for mode
or route, the wage rate, trip time, and ex-
plicit costs associated with the trip. It
should be noted that Moses and Williams
do not derive a2 demand function; however,
a demand function can be derived from
their indifference curve analysis. Their re-
sults provide additional evidence that in-
dividuals respond as if they considered
transactions time cost to be an important
variable in the choice process.

Wage Rate:

Evidence indicating that individuals do
make choices based upon the relative value
of their time in market and non-market
production is also offered by Mincer." In
the production of children, individuals were
found to behave as if they were responsive
to the opportunity cost of non-market time
valued at the wage rate (of the wife). An in-

12See Alchian (1969) and Stigler (1961).
13 8ee Moss and Williams (1963).
4 See Mincer (1962).
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crease in the wage rate, and therefore, an
increase in the price of non-market time rel-
ative to market time, resulted in a decrease
in the demand for children (non-market
time). In another study, Owen finds evi-
dence that individuals, in producing recrea-
tion are responsive to changes in the relative
prices of the inputs leisure and market pur-
chased recreation goods.” Demand func-
tions for leisure and for market purchased
goods are estimated. Owen finds that lei-
sure time and market purchased recreation
goods are substitutes, since the ratio of lei-
sure time to market purchased recreation
goods is found to be inversely related to the
ratio of the price of leisure (i.e., wage rate)
to the price of market recreation goods. In
terms of our model, we can say that Owen
finds that an increase in the price (i.e., op-
portunity cost) of non-market time relative
to the price of goods purchased in the mar-
ket, produces a substitution effect which
causes goods to be substituted for non-
market time in the production of a recrea-
tion commodity. Additionally, Owen’s
finding indicates that the negative own sub-
stitution term dominates the positive in-
come and cross substitution terms of equa-
tion (14a).

In a simple test, data used to estimate the
demand function for non-market time were
taken for the fifty states from 1970 observa-
tions.'s

The following procedure was used to ar-
rive at values for non-market thme. From
the model, non-market time is equal to total
time less the sum of labor time sold in the
market, transactions time associated with

158ee Owen (1971}.

16 The data were taken from Department of Com-
merce’s Annual Report, State Tax Collections in 1970
(14). Wage and income data were taken from U.S.
Burcau of Economic Analysis Survey of Current Busi-
ness, August 1971 (15). Population data were taken
from Department of Labor's Monthly Reports on Em-
ployment and Earnings (16).

selling labor time and transactions time as-
sociated with purchases (ie., N=1-
L — T). Additionally, total transactions
time is positively related to income, by the
analysis above. In order to derive an index
for the relative amounts of transactions
time for the fifiy states, the state of Mis-
sissippi was chosen as the base since this
state had the lowest average income and
since we were concerned with relative trans-
actions time among states. The index for
transactions time was computed as follows:
the reciprocal of average annual wage earn-
ings of employees in manufacturing in Mis-
sissippi was multiplied by average annual
wage carnings of employees in the state
whose transactions time was being com-
puted. This ratio was then multiplied by
one thousand hours, The figure one thou-
sand hours. The figure one thousand hours
was chosen since it was felt that one thou-
sand hours per year was a reasonable esti-
mate of the minimum transactions time
actually used by employed individuais.
Note that this is equivalent to approxi-

_ mately 2.7 hours per day. The figure 2.7

hours per day seems reasonable since trans-
actions time includes preparation for the
day’s work, such as commuting time, etc.
Additionally, this figure includes trans-
actions time associated with goods pur-
chases (e.g., search time, travel time, etc.).
This procedure provided us with a measure
of relative transactions time among the
states. Because data were available for
average labor time sold in the market (L)
and relative transactions time among the
states could be computed by the procedure
indicated above, non-market time could
then be determined from the relation (N =
1 — L - T), equation (4).

The test was made on individuals em-
ployed in manufacturing in the fifty states,
because data were available, Therefore, the
population tested consisted of individuals
employed in manufacturing in the fifty
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TABLE 1
Results of Regression Analysis
Variable Mean Coefficient T-Value
Wage Rate (w} 3.28 ~208.02 . 1459
Assets (A) 29564.68 - 00 2.08
Income Tax (TI) 179.67 A8 2.06
General sales Tax (TS) 259.86 05 .56
Non-Market Time (N} 5300.00
Constant/Beta (0} = 6663.70
Multiple R? 83.60
F = 57.36

states.!” Table 1 above summarizes the re-
sults of the test.

Elasticities
SINW 3.28)\
by 408.02(5300) 24
N A 29,564,
=9 £ 00252 ~ —
‘9w N ( 5300 ) ol

Further empirical research at a more dis-
aggregated level seems to be indicated. It is
suggested that in testing hypotheses respect-
ing the individual’s demand for non-market
time, two groups of individuals be distin-
guished by wage rates. These two groups
should consist entirely of married men or
entirely of unmarried men. If one group
consists primarily of married individuals,
our results will be biased.®® Additionally,
these groups should be similar as to age
composition. '

summary and Conclusions

The intent of this paper has been to show
that the inclusion of transactions time in

17 Since no data were available, & and § are dropped
as arguments in the demand function.

188ee Mincer (1962) for a discussion of the wife's
productivity in the home.

the model of individual behavior provides
deeper insight into the individual’s behav-
ior. The inclusion of transactions time re-
sulted in substitution effects which were
additional to the substitution effects pro-
duced by the traditional model.

It was shown that cross substitution and
income effects work in the same direction so
that own substitution effects are not as im-
portant to the total effect when transactions
time is included in the model.
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