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FIGURE 15.1 LENDING

Starting from endowment A (¥, = 7.5 and ¥, = 3), the consumer maximizes satisfaction at point E, where
the budget line F W, is tangent to indifference curve U, in the left panel. The consumer reaches point E by
lending ¥, — €, = 2.5 uniis from this year’s endowment and receiving 3 additional units next year. Thus,
the slope of the budget line is 3/( —2.5) = —1.2 or —1(1 + 0.2) and the interest rate r = 0.2 or 20%. At

r = 50%, the optimal point s E’ (in the right panel), where the steeper budget line through point A is
tangent to indifference curve U,. Point E’ is reached by lending 3 units (instead of 2.5).
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this year’s corn or borrow against next year’s com, the question is how should the
consumer distribute consumption between this year and next so as to maximize
the total or joint satisfaction over the two periods? this is analogous to the con-
sumer’s choice between hamburgers (commodity X ) and soft drinks (commodity
¥) examined in Chapter 3.5 and Figure 3.8. The only difference is that here the
choice is between the consumption of comn this year or consumption the next.

In the left panel of Figure 15.1, the consumer’s tastes between consumption this
year and next are given by indifference curves U;, I/, and U/,. The consumer also
faces budget line FW,,. The latter shows the various combinations of present and
future income and consumption available to the consumer. Starting from endowment
position A (¥, = 7.5 and ¥, = 3), the consumer can lend part of this year’s com
endowment so that he or she will consume less this year and more next year. This is
represented by an upward movement from point A along budget line FW,. On the
other hand, the consumer could increase consumption this year by borrowing against
next year’s endowment or income by moving downward from point A along FW,,
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The consumer maximizes satisfaction by reaching the highest indifference
curve possible with his or her budget line. The optimal choice is given by
point E, where budget line FW,, is tangent to indifference curve U,. At point £,
the individual consumes €, = 3 units of corn this year and C; = 6 units next
year (see the left panel of Figure 15.1). The consumer reaches point £ by lend-
ing ¥, — C, = 2.5 units of corn out of this year’s endowment or output and by
receiving 3 additional units next year.

The slope of the budget line gives the premium or the rate of interest that the
lender receives. For example, the movement from point A to point E indicates that
the consumer receives 3 units of the commodity next year by lending 2.5 units this
year. Thus, the slope of the budget line is 3/(<2.5) = —1.2 or —I(1 + 0.2), s0
that the interest rate r = (.2 or 20%. That 1s,

Cimly i e =it 62 5
Co—1. (1 +r) (1+02) [15.1]
The negative sign reflects the downward-to-the-right inclination of the budget
line. This simply means that for the consumer to be able to consume more next year,
he or she will have to consume less this year. In this case, the consumer lends (1.e.,
reduces consumption by) 2.5 units this year and gets 2.5(1 + 0.2) = 3 next year. If
the consumer lends all of this year’s income or endowment of ¥, = 7.5 units at 20%
interest, he or she will receive 7.5(1 + 0.2} = 9 additional units next year (and reach
2 point F on budget line FW,). The consumer could do this, but does not, because he
or she would not be maximizing satisfaction,

Returning to the slope of the budget line, we can say more generally that the
£ rate of interest (r) is the premium received by an individual next vear by lending
S1.00 today. Another way of stating this is that the rate of interest is the excess in
the price next year (P,) of $1.00 this year (Py). That is,

Pi=Py{l+n [15.2]

: The individual receives ($1)(1 + ) next year (P,) by lending $1.00 this year
- (Py). If the interest rate r is (.2 or 20%, the individual receives ($1)(1 + 0.2) =
- $1.20 next year by lending $1.00 this year. Of course, the person who borrows
; $1.00 today must repay $1.20 next year if the rate of interest is 20%. Thus, the
l : interest rate can be viewed as the excess in the price next vear of $1.00 lent or

i borrowed this year.

If the interest rate rises (i.e., if the budget line becomes steeper), lenders will usu-
ally lend more. For example, starting with endowment position A in the right panel
of Figure 15.1, if the interest rate rises to 50% so that the slope of the budget line
becomes —(1 + (.5), the optimal choice of the consumer is at point E', where the
new steeper budget line through point A is tangent to higher indifference curve Us,
The consumer can reach point £ by lending ¥, — 7, = 3 units (instead of 2.5), for
which he or she receives C] — ¥, = 4.5 units next year. That is, by lending 3 units at
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50% interest, the consumer receives 3(1 + (.5) = 4.5 units next year. Thus, the
increase in the rate of interest from 20% to 50% leads this individual (the lender) to
increase lending from 2.5 1o 3 units.”

Borrowing .

We will now show that if the endowment position of the consumer in the left panel
of Figure 15.1 had been to the left of point £ on budget line FW,, (rather than at point
A), the consumer would have been a borrower rather than a lender. This is shown in
the left panel of Figure 15.2. Specifically, suppose the endowment position of the
consumer had been at point B (¥, = 2.5 and ¥, = 9) on budget line FW,,. The con-
sumer would maximize satisfaction at point E (C, = 5 and €, = 6), where budget
line FW, is tangent to indifference curve ['; (the highest the consumer can reach
with budget line FW,,). To reach point E, the consumer would have to borrow €, —
¥, = 2.5 units of the commodity this year and repay ¥, — C, = 3 unils next year.

Since 3/2.5 = 1.2, the rate of interest r = (.2 or 20%, as in the lending exam-
ple. This means that in order to borrow 2.5 units this year, the individual must
repay 3 units next year if the market rate of interest is 20%. That is, 2.5 = 3/(1 +
0.2). The reason for this is that 2.5 units this year will grow to 3 units next year at
r = 0.2 or 20%. More generally, we can say that the price of $1.00 today (Py) is
equal to $1.00 next year (P,) divided by (1 + r). That is,

Fo=Py/(1 + 1) [15.3]

This is obtained by dividing both sides of equation [15.2] by (1 + ). For exam-
ple, at r = 20%, $1.00 next year is equivalent to $1/(1 +.0.2) = $0.83 this year,
because $0.83 lent this year at 209 will grow to $1.00 next year.

If the individual borrowed all of next year’s income of ¥, = 9, he or she could
increase consumption this year by $9/(1 4+ 0.2) = 7.5 and be at point W, = 10.
Point W, = 10 gives the wealth of the individual. This is equal to the individual's
income or endowment this year plus the present value of next year’s income or
endowment. That is, the consumer’s wealth is given by

Wy =Yy + [¥,/(1 + 1] [15.4]

In our example, the income this year is ¥, = 2.5 and the present value of next
year’s income is ¥,/(1 + ) =9/(1 + 0.2) = 7.5, resulting in the individual’s

*The increaze in the rate of interest will usually, but not always, increase the amount of lending. The reason is
that (as in the case of an increase in the wage rate), an increase in the rate of interest gives rise to a substitution
effect and an income effect. According to the substitution effect. the increase in the rate of interest leads the
individual to lend more. However, by increasing the future income of the individual, the increase in the rate of
interest alse gives rise to an income effect, which leads the individual to lend less. At a sufficiently high rate of
interest, the negative income effect exceeds the positive substitution effect and the individual's supply curve
of loans bends backward. This is examined in Problem 5(a), with the answer at the end of the text.
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FIGURE 15.2 BORROWING

Starting from endowment B (¥, = 25 and ¥, = 9), ﬂlemmcrmmmlzessausfamunatpumt&,
where budget line FW, is tangent to indifference curve U in the left panel. The consumer reaches:
point E by borrowing €, — ¥, = 2.5 and repaying ¥, — €; = 3 next year. Thus, the slope of the budget
Tine is 3/( —2.5) = —1.2 or —1{1 + 0.2) and the interest rate r = 0.2 or 20%. At r 50%, the optimal
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wealth of 10. Graphically, the wealth of the individual or consumer is given by
the intersection of the budget line with the horizontal axis. Thus, wealth plays the
same role in intertemporal choice as the consumer’s income plays in the con-
sumer’s choice between two commodities during the same year. An increase in
wealth, like an increase in income, will shift the consumer’s budget line outward
and allows the consumer to purchase more of every normal good or to consume
more, both this year and next.

An increase in the rate of interest leads to a reduction in the amount the indi-
vidual wants to borrow. Since present consumption becomes more expensive in
terms of the future consumption that must be given up, the borrower will borrow
less. This is shown in the right panel of Figure 15.2. Starting once again with
endowment position B in the right panel of Figure 15.2, an increase in the rate of
interest to 50% will result in a new budget line with a slope of —(1 + 0.5). The
optimal choice of the consumer is then at point £%, where the steeper budget line
through point B is tangent to lower indifference curve ). Indifference curve U,
is the highest that the consumer can reach with his or her initial endowment







I ' : (:}_I.'_lvfl"'l'!".R 15 - Financial ."-'Ii:_lul:': onomics: Interest, Investment, and the Cost of Capital 5.?!

FIGURE 15.3 BORROWING-LENDING EQUILIBRIUM

Borrowing-lending equilibrium occurs at point E, where the demand curve for
borrowing (D) intersects the supply curve for lending (S, ). Point E shows that r = 20%
and 2.5 units are borrowed and lent. At r = 50%, the quantity supplied of lending of 3
units (point E’) exceeds the quantity demanded of borrowing of 2 units (point E*) and
the interest rate falls to 20% (point E). The opposite is true at r lower than 20%. -
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from the right panel of Figure 15.1). The resulting excess in the quantity sup-
plied over the quantity demanded of loans of 1 unit (E*E”) at r = 50% causes
the rate of interest to fall to the equilibrium level of » = 20% (point E).

In the above analysis, we have assumed for simplicity that there are only two
individuals, A and B, in the market and that both have identical tastes or time
preferences.® In the real world, however, there are many individuals with different
tastes. Yet, the process by which the equilibrium market rate of interest is deter-
mined is basically the same. That is, the equilibrium market rate of interest is the
one at which the total or aggregate quantity demanded of borrowing matches the
aggregate quantity supplied of lending. At a market rate of interest above the equi-
librium rate, the supply of lending exceeds the demand for borrowing and the
interest rate falls. On the other hand, at a market rate of interest below the equilib-
rium rate, the demand for borrowing exceeds the supply of lending and the market
rate of interest rises toward equilibrium. Only at the equilibrium market rate of
interest does the guantity demanded match the quantity supplied and there is no
tendency for the interest rate to change.

IS TS S

*The determination of the market rate of interest when consumers have different time preferences is examined =

in Problem 4 {with the answer at the end of the text).
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EXAMPLE 1
}’LRHU'\I AL SAVINGS IN THE UNITED STATES

T.J.ble ]5 1 shows the total aggregate amotint uf personal haﬂngq (PS) and the
bmreI of dlspusahla {1 i after tax) personal income (DPL in 1957 prices, and PS as
a percentage of DPI in the United States for 1960, 1970, 1980, 1985, and 1990
"thml,tgh 1994, Personal savings ranged from $75 billion in 1960 to $158 hillion in
' 1994 o from 5.7% of disposable personal income in 1960 to 4.1% in 1994,
o Prior to the establishment of Social Security in 1935, individualy pro-
“vided for their retirement by voluntarily saving a portion of their eamings during
their workirig years. Social Security provided retirement income through a forced
- savings (Social Security tax) program, thus reducing the need for personal sav-
ings. If the government had saved the Social Security taxes it levied, net savings
{personal plus government) would havs been more or less unchanged. Because the
government chose not to “fund” the system, but to use Social Security taxes for
Current ﬂxpenduures and pay future Social Security benefits out of future taxes,
the nation’s level of aggregate savings declined. Michael Darby estimated that the
* Social Security prﬁgram has reduced the nation’s savings by 5% to 20%.
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SAVING-INVESTMENT EQUILIBRIUM

In section 15.1 we analyzed borrowing-lending equilibrium. For simplicity, we
assumed that no part of the current endowment or output was invested to increase
future productive capacity. In this section, we begin with the opposite situation
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and examine saving-investment equilibrium without borrowing or lending. That
is. we begin by examining the case in which an isolated individual (a Robinson
Crusoe) consumes less than he or she produces in this period (saves) in order to
have more seeds, or to produce a piece of equipment, to increase production in
the next period (invests). Next, we relax the assumption that the individual is iso-
lated and that he or she cannot borrow or lend and examine saving-investment
equilibrium with borrowing and lending. Finally, we show how the equilibrium
rate of interest is determined with saving and investment and with borrowing and
lending.

Saving-Investment Equilibrium without
Borrowing and Lending

Suppose that an individual lives alone on an island and produces and consumes a
single commodity. This Robinson Crusoe has no possibility to borrow or lend (or
trade) the commodity and can only consume what he produces. Suppose that
under present conditions he can count on producing ¥, = 7.5 units of the com-
modity during this year and ¥, = 3 units next yvear. This is shown by point A on
the production-possibilities curve FQ in Figure 15.4.

Production-possibilities curve FQ shows how much Crusoe can produce and
consume next year by saving part of this year’s output and investing it to increase
next year's output. Saving refers to the act of refraining from present consump-
tion. Investment refers to the formation of new capital assets. For example,
Crusoe may use part of the year to construct a rudimentary net rather than caich
fish with a spear. Since he is not catching fish while he is building the net, he is
refraining from present consumption (saving). The net is an investment that will
allow him to catch more fish in the future. In this case, the saving and the invest-
ment are done by the same person, and are one and the same thing.

Disregarding for the moment the indifference curves in Figure 15.4, we see that
the FQ curve shows that if the individual consumes Cy = 6 units of the commod-
ity this year, he can produce and consume C; = 6.5 units of the commodity next
year (point G on FQ). Starting from point A, this means that by saving and invest-
ing ¥, — C; = 7.5 — 6 = 1.5 units of the commodity this year, the individual can
increase output by C; — ¥, = 6.5 — 3 = 3.5 units next year. Thus, the average
yield or return on investment (in terms of next year’s output) is 3.5/1.5 = 2.33 =
(1 4+ 1.33) or 1339 Should the individual save and invest 3 units of the commod-
ity this year, his output will increase by 6 units next year (the movement from point
A to point H on FQ), so that the average yield or rate of return would be 6/3 = 2 =
(1 + 1) or 100%. Note that the larger the amount invested, the lower the rate of
return (because of the operation of the law of diminishing returns).

Starting at point A on production-possibilities curve F(, the question is,
“What is the optimal amount of saving and investment for this individual?” The
answer is 1.5 units. The reason is that this will permit the individual to reach
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FIGURE 15.4 SAVING-INVESTMENT EQUILIBRIUM

WITHOUT BORROWING OR LENDING

_ Production-possibilities curve FQ shows how much an isolated individual can produce
and consume next year by saving and investing part of this year's output. Starting at
point A on F7 , the optimal level of saving and investment is 1.5 units. This level allows

the individual (o reach point G on the highest indifference curve possible (U,). Saving

- and investing 1.5 units this year allows the individual to produce and consume 3.5 more
umits next year. Thus, the average vield on investment is 135%.
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point G on indifference curve U,. Indifference curve U/; is the highest that Crusoe
can reach with his production-possibilities curve. Note that indifference curves
here show the trade-oft or time preference between consumption this vear and
next. Thus, starting from point A, Crusoe should save and invest 1.5 units of this
year's output 5o as to reach point & next year and maximize his total or joint
utility or satisfaction over the two years.
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Saving-Investment Equilibrium with Borrowing
and Lending

Suppose that more people get stranded on Crusoe’s island. and they also start
producing and consuming the commodity. Now, borrowing and lending become
possible. The optimal choice for Crusoe is now to save and invest, borrow or
lend, so as to reach the highest indifference curve possible (higher than (/,).

To show this, we must realize that from every point of the production-possibilities
curve there is a market line, the slope of which shows the rate at which the individ-
ual (Crusoe) can borrow or lend in the market. For example, starting at point A on
the FQ curve in Figure 15.5, the individual can borrow or lend along market line
FAW,, at the rate of interest of r = 20% (as in the left panel of Figures 15.1 and
15.2). If starting from point A the individual only borrows or lends (or does neither),
his wealth s Wy, = 10 (given by the intersection of market line FAW, with the
horizontal axis).

However, with the possibility of saving and investment, and borrowing or lending
now open, the optimal choice for Crusoe is to invest first (so as to maximize wealth)
I and then to borrow (s0 as to reach the highest indifference curve possible). Wealth is

: maximized by reaching the highest market line (with slope reflecting the market rate
of interest) that is possible with the FQ curve. This is given by market line HE"W(;,
which is parallel o market line FAW,, (so that » = 20%) and tangent to production-
possibilities curve FQ at point H. Market line HE"W;, shows that the maximum
attainable wealth is W = 12. Starting from point A on the FQ curve, the individual
can attan market line HE"W |, and maximize wealth by investing ¥, — @, = 3 units
of this vear's output. This allows him (o reach point H on this production-possibilities
curve and produce (J; = 9 units of the commodity next year.

Having attained the highest wealth possible by investing 3 units of the commodity
{point H on market line HE"W)), the individual can then borrow €, — @, = 2.5 units
(i.e., move to the right of point H on market line HE"W ) and reach point E” on Ul
This is the highest indifference curve that the individual can reach with optimal
investment and borrowing. Point £E” on indifference curve U is superior to point A on
U, (see Figure 15.4) without borrowing or investing, it is superior to borrowing alone
(to the right of point A along budget line FEW,), and it is superior to point G on U
(see Figure 15.4) with saving equal to investment and no borrowing.

To summarize, the optimal choice of the individual is to invest ¥, — 0, = 3
units (i.e., to move from point A to point i on the FQ curve) in order to maximize
wealth (at W;, = 12) and to borrow C, — Q; = 2.5 units (the movement from point
H to point E” on indifference curve [/5) to maximize total or joint satisfaction or
utility over both years. Of the total amount of ¥, — @, = 3 invested, the individual
borrows Cy — O = 2.5 and saves ¥, — C; = 0.5. That is, the individual is saving a
portion of his current output, but not enough to “finance™ all of his investment.
Therefore, other individuals must be saving 2.5 units of the commodity more than
they invest in order to lend this amount to our individual.
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FIGURE 15.5 SAVING-INVESTMENT EQUILIBRIUM

WITH BORROWING AND LENDING

Starting from point A, the individual maximizes wealth (at W', = 12 units) by investing
3 units of the commadity and reaching point H, where market line HE"W; (with slope
reflecting the market rate of interest) is tangent to production-possibilities curve F().
The individual then borrows 2.5 units (i.e., moves to the right of point H on market line
- HE"W ;) and reaches point E” on U, (the highest indifference curve possible ). The
. individual invests 3 units, borrows 2.5, and saves 0.5.
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If the market rate of interest rises above r = 20%, the market line becomes
steeper and tangent to production-possibilities curve FQ to the right of point H,
and the individual will invest less (see Figure 15.6 and Problem 6). If the individ-
ual borrows more than he invests, he will be dissaving (see Problem 7). If indif-
ference curve Us had been tangent to market line HW'; to the left of point / in
Figure 15.5, the individual would have been investing and lending (rather than
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investing and borrowing) so that his saving would equal the sum of the two (see
Problem 8).

The Market Rate of Interest with Saving and
Investment, Borrowing and Lending

We now examine how the equilibrium rate of interest is determined in the market
with saving and, investmeni and borrowing and lending. For simplicity, we
assume that only our individual borrows and invests while all other individuals
collectively only want to lend 2.5 units of the commodity at the rate of interest of
r = 20%. The equilibrium rate of interest is then 209% and is shown in Figure 15.6
in two different ways: (1) by point E, where the demand curve of borrowing of our
individual (Dg) intersects the supply curve of lending of all other individuals (5,)
as in Figure 15.3, or equivalently, (2) by point £”, where the demand curve for
investment of our individual (D) intersects the total supply curve of savings of
this and other individuals (5).

At the equilibrinm market rate of interest of r = 20%, the quantity of desired
borrowing of 2.5 units (done exclusively by our individual) equals the quantity
of desired lending of 2.5 units (supplied by all other individuals). In addition, at
r = 20%, the total amount of desired savings of 3 units (2.5 units by other indi-
viduals and 0.5 units by our individual) matches the desired level of investment
of 3 units (undertaken exclusively by our individual). That is, at equilibrium,
desired borrowing equals desired lending (point E) and desired savings equals
desired investment (point E”). Note that the excess between the saving-
investment equilibrium and the borrowing-lending equilibrium refers to the
amount of investment that is self-financed from the investor's own savings
rather than from borrowing in the market.”

At a rate of interest above equilibrium, there will be (1) an excess in the quan-
tity supplied of lending over the quantity demanded of borrowing, and (2) an
excess in the total quantity supplied of savings over the total quantity demanded
of investment (see Figure 15.6). As a result, the interest rate will fall to the equi-
librium level. The opposite is true at rates of interest below equilibrium. Of
course, in the real world, there are many borrowers and many lenders, and many
savers and investors, but the principles by which the equilibrium rate of interest
is determined are the same (when capital markets are perfectly competitive). That
is, at equilibrium, aggregate desired borrowing equals aggregate desired lending,
and aggregate desired investment equals aggregate desired saving.

*Just a5 some people can borrow maore than they invest =0 that they dissave, so some individuals can consume
more than the sum of what they produce, borrow, and invest. Such individuals would be disinvesting or failing
to maintain (i.e.. not replacing depreciated ) capatal stock. To some extent, these individuals are “living off their
capital.” This may also be true for society as a whole during penods of war or natural disaster, or when it
bormows abroad 1o increase present consumpiion.

L
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FIGURE 15.6 RATE OF INTEREST WITH BORROWING

AND LENDING, INVESTMENT AND SAVING
ThqunilibﬁHm rate of interest is 20% and is shown (1) by point E, where the demand
curve for borrowing (Dy) intersects the supply curve of lending (5;), and (2) by point
E", where the demand curve for investment (D) intersects the total supply curve of

sn&ngs (8 AL r = 20%, desired lending exceeds desired borrowing, and desired
'smuga exceeds desired investments, and r falls. The opposite is true at r < 20%.
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Market rate of interest ()

Cuantity of borrowing and lending, investment and saving

EXAMPLE 2
PERSONAL AND BUSINESS SAVINGS, AND GROSS AND NET
PRIVATE DOMESTIC INVESTMENT IN THE UNITED STATES

~ Table 15.2 presents the total or aggrepate amount of personal savings (PS), busi-
ness savings (BS), gross private domestic investment (GPDI). and net private
~domestic investment (NPDI) in the United States in terms of 1987 prices for the
- years 1960, 1970, 1980, 1985, and 1990 through 1994. NPDI equals GPDI minus
* capital consumption allowances or depreciation resulting from the production of
the given year’s output. Table 15.2 also shows the level of real net national
product (NNP) and NPDI as a percentage of NNP during the same years. Note
| the very low values of the ratio of NPDI to NNP during the 1991-1992 reces-
' smn years :
- Blisiness savings are from two to four times larger than persundl AV
;'--lngs Nat pnvate dnmestlc investment is the net addition to socicty’s capital
stock and is an important contributor to the growth of the economy and stan-
dards of living. Personal and business savings are required to provide for the
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replacement of the capital consumed during the course of producing current out-
put and for the net additions to the capital stock of the country. Not included in
the table are government savings and investments and foreign investments. As
indicated in the previous example, Michael Darby estimated that the establish-
ment of Social Security in 1935 reduced the nation's savings by 5% to 20%. He
also estimated that this reduction in saving decreased the level of na‘h{&nal
income by 2% to 7%.

SOURCE: Michacl B Darby, The Effects of Social Security on fncome gnd Capital Srovk (Washington, DUC. _ﬁ.n'ue.rinn'n. k
Enterprize Instipage, 1979,

TABLE 15.2 Personal and Business Savings, and Gross
and Net Private Domestic Investment
in the United States (in billions
of 1987 dollars)

NPDI AS A

PERCENTAGE

YEAR Ps BS GFDI MNEDI NNP OF MNP
1960 $75.0 52218 H290.8 51171 51,7125 6.5

1970 161.3 3035 429.7 | h G 2,604.0 6.6

1980 2153 453.9 3944 193.7 i H 3.7

1985 2034 587.1 7459 744 3867.0 el

1950 147.9 601.4 T46.8 192:0 4,320.3 4.4

1991 176.7 606.1 « 6838 113.8 4.271.6 AT

1992 200.7 5933 7253 125.5 4.345.6 30
1993 152.2 639.8 B19.9 2204 4.240.2 Fe

1994 157.9 657.7 953.3 3269 46491 Lo

SOURECE: Coineil of Economic Advisors, Econemic Repart af the Pmrfa‘ei.lt:Waghingmr_l. D.Cj:_LI.S..f‘memuh:nI, Printing
Office, 1905), py. 295, 300, 307-308. ;

EXAMPLE 3

NET SAVINGS AND GROWTH IN THE LEADING
]‘\DURTRI!&L COUNTRIES

industrial countries from 1960 to 1993 as well as net savings as a per-
centage of GDP, arranged from the highest to the lowest growth rate of
real GDP. The table shows a very strong positive or direct correlation

g (association) between the average rate of growth of real GDP and net savings as a
g percentage of GDP for these nations. That is, nations with a higher percentage of

i net savings to GDP had a higher growth of real GDP. The only exception is
Canada, which had the second highest growth rate but only the fifth highest rate of
net savings. Thus, higher savings and investment rates seems to be stromgly aSsbc;ir

{ﬁ Table 15.3 shows the average rate of growth of real GDP in the ]eadmg
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ated with higher growth rates, even though growth also depends on other important
factors such as education, health, technological change, and economic structure.

TABLE 15.3 Average Growth of Real GDP and Net
Savings as a Percentage of GDP

in the Leading Industrial Countries,

1960-1993
sk . GROWTH OF NET SAVINGS AS A
COUNTRY REAL GDP PERCENTAGE OF GDP
Japan i 5.9 0.5
Canada " 3.8 8.9
Ttaly 3.6 13.2
France 34 129
Germany 3.0 12.8
United States 3.0 . 7.0
United Kingdom 2.2 6.8

SOURCE: Onganization for Bconomic Cooperation and Development (DECDY, Economic Onnlosk (OECD: Pans, vanious issues).

RN INVESTMENT DECISIONS

The previous discussion has important practical applications and is the basis for
very valuable decision rules used by firms and government agencies in determining
which investment project to undertake. For example, a bank may have to decide
whether to purchase or rent a large computer, a government agency whether to
build a dam, and a manufacturing firm whether it should purchase a more expen-
sive machine that lasts longer or a cheaper one that lasts a shorter period of time.
The decision rule to answer these questions and to rank various investment projects
is called capital budgeting. Our discussion of capital budgeting begins by consid-
ering a two-period time framework, We then extend and generalize the discussion
to a multiperiod time horizon.

Net Present Value Rule for Investment Decisions:
The Two-Period Case

An investment project involves a cost (to purchase the machinery, build the fac-
tory, acquire a skill, and so on) and a return in the form of an increase in output
or income in the future. In a two-period framework, the cost is usually incurred in
the current year and the return or benefit comes the following year. However,
since one unit of a commodity or a dollar next year is worth less than a unit of the
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