Intermediate Macroeconomics
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1. Introduction

When you hear the term investment you probably think of buying stocks or bonds. This is not what economists
consider as investment in their economic models. When you buy a stock or bond you are only transferring a claim of
ownership on the firm's existing assets from one person to another. You are not increasing the productive capacity or
the physical assets of the firm. Investment in economic models represents the flow of spending that adds to the physical
stock of real capital.

Investment in real capital - production and accumulation of goods for future use in production processes.

The National Income and Product Accounts (NIPA) includes these categories of investment expenditures:

. Nonresidential fixed investment - goods used for future use in production processes, including:
o Structures - factories, office buildings, warehouses, and other structures in which the production of
goods and services takes place.
o Equipment and software - any business equipment that is expected to last more than one year such as
computers, office furniture, machinery, tools, cars, trucks, etc.

. Residential fixed investment - new housing that people buy to live in and landlords buy to rent out.
. Change in inventories - goods in storage that will be used to produce other goods, including raw materials,
work-in-process, and finished products. A decline in inventories is recorded as negative investment.



You should recognize that the traditional classification of investment excludes two important categories. First, it
excludes government investment such as in roads, schools, and so on. Government spending should be handled
differently since it is generally not dependent on the usual macro variables such as interest rates and aggregate
demand. Moreover, government investment can behave very differently during business cycles where governments use
spending as a tool of fiscal policy.

Second, it omits investment in human capital through education and training. Investment in human capital is a very
important consideration in long-run economic growth models and in comparing different regions of the world. In our
short-run business cycle models it is implicitly assumed that investment in human capital does not vary significantly.

Investment has always been high on the economics research agenda for many reasons. In particular:

. Inthe short run, investment expenditures represent a significant source of volatility in business cycle
fluctuations. Fluctuations in investment account for much of the year-to-year change in GDP (Fig 11-1).
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Figure 11-1. Year-to-year Changes in Real Investment and Real GDP.
Source: U.S. Dept. of Commerce, Bureau of Economic Analysis, Annual NIPA Table (http://www.bea.gov/bea/

dn/home/gdp.htm)

In the short run, investment spending may be destabilizing. For example, as demand and income declines such
as during a recession, firms respond by reducing investment spending, which further depresses the economy.

. Inthe long run, investment can be an "engine" of growth to greater productivity and wealth. Countries that
invest a greater share of their GDP generally exhibit higher economic growth rates (Fig. 11-2).
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Figure 11-2. Investment and Growth.
Source: Penn World Tables 5.6 (http://datacentre.chass.utoronto.ca/pwt/index.html)

This chapter focuses on the short-run dynamics of investment. Does investment vary with the level of demand and
income or is it autonomous (fixed) as in the simple Keynesian macroeconomic model? Does investment change as
interest rates rise and fall?

After briefly defining investment we will cover four models of investment:

1. Net Present Value - this is one of the standard "Business School" approaches to how individuals compare

different opportunities when making investment decisions. While it is not a model that can be directly applied to
macroeconomic models it does provide insight into the relationships of investment to demand, prices and
interest rates.

. Simple Accelerator Model - one of the most basic macroeconomic investment models, the simple accelerator
model relates investment (changes in the level of the capital stock) to changes in demand. This model of
investment is frequently applied to modeling inventory behavior.

. Neoclassical with Flexible Accelerator Model - a more rigorous approach to determining the desired level of
capital stock and the rate of investment to reach that desired level of capital. The resulting flexible accelerator
model is similar to the simple accelerator model, but adds interest rates and expected inflation to demand as
explanatory variables.

. g-Theory - economists don't completely ignore the stock market. One of the problems in estimating investment
models and forecasting is that some variables are not directly observable. We generally know how much capital
costs, but how much is capital worth? The stock market provides an indication.

Finally, we utilize these models to review the effect of government policy on desired investment.

This is not an exhaustive list of short-run investment models. There are other models of short-run changes in

investment and the capital stock. Every model has its shortcomings such as possible unrealistic assumptions, behavior
that the model does not address, unobservable variables, and so on. What we hope is that when you study investment

behavior you are able to select the best model for the specific situation being analyzed and you recognize the
restrictions imposed by the assumptions and structure of the model being used.
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2. Gross Investment, Net Investment, and Depreciation

Investment is the flow of spending that adds to the physical stock of real capital. We begin the year with some level of
capital and we end the year at some different level:

where,

[N, = net investnment in periodt
Ki = capital stock at the end of period t
Ki.1 = capital stock at the end of period t-1 (start of period t)

This simple specification ignores depreciation. Physical capital wears out and becomes obsolete. Some additional
investment spending must be directed to the replacement of depreciating capital. The Commerce Department reports
depreciation as "consumption of fixed capital.” A common assumption is that the depreciation rate is a fixed fraction of
the level of capital (capital depreciates geometrically at a constant rate), and replacement investment is:

I =d K

Iy = investnent in replacenent capital in period t
d = depreciation rate

Total gross investment is the sum of net investment and replacement investment:
P9 = 1M + 174

=K - Kogp v d K
Ki - (1 - d) K.

19, = gross investnent in periodt

In the macroeconomic models of the aggregate economy we covered in earlier chapters, the measure of investment we
were most interested in was gross investment because that represents total aggregate spending. The economic models
of investment in this chapter, however, generally focus on net investment (and the desired level of capital). Gross
investment is then equal to net investment determined from the model plus estimated depreciation such as calculated
above.
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Figure 11-3. Depreciation of Gross Capital Stock.
Source: U.S. Dept. of Commerce, Bureau of Economic Analysis (http://www.bea.doc.gov/).

3. Model 1 - Net Present Value (NPV)

You have a fixed amount of funds to invest and several good investments projects to pick from. How do you choose?
How do you compare an investment that pays out a large sum 3 years from now to one that has an even bigger payoff
but you have to wait 6 years for it? And how do you compare those with a project that pays out a smaller sum but
steadily every year?

Investment projects with very different future payoffs can be compared by expressing future income and expenses in
current value terms by discounting future dollar values by the nominal interest rate.

Discounting future income
Assume a 10% nominal (market) interest rate:

. $1 invested today will be worth $1.10 one year from now - multiply $1 by 1 + interest rate, or $1 x 1.10 = $1.10.
. Revenue of $1.10 a year from now is only worth $1.00 today - divide $1.10 by 1 + interest rate, or $1.10 + 1.10 = $1.00.

Suppose your firm offers you a choice of bonuses: $1.05 paid one year from now or $1.25 paid two years from now. Which
should you take? Assume a 10% nominal interest rate and ignore time preferences (you're not desperate for cash).

. A $1.05 payoff one year from now is worth $0.95 today ($1.05 + 1.10 = $0.95). Or in other words, if your company gave
you $0.95 today and you invested it at the 10% nominal interest rate your deposit would be worth $1.05 one year from
now

. A $1.25 payoff two years from today is worth $1.03 today. This calculation is a two step process, one for each year.
$1.25 two years from now will be worth $1.14 one year from now ($1.25 + 1.10 = $1.14). The $1.14 one year from now
is worth $1.03 today ($1.14 + 1.10 = $1.03).

The best deal is the one that provides the highest present value of discounted future income.
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The total present-day value of all current and expected future revenues and expenses is Net Present Value (NPV):

NPV = (Revenue - Expense)year 1
+ (Revenue - Expense)year 2 / (1+i)
+ (Revenue - Expense)year 3 / (1+i)(1+i)
+ ...

where, i = nominal interest rate

Let's consider a simple investment option in Table 11-2. An investment of $100 today produces revenue of $50 one
year from now and $80 two years from now. Is this a profitable investment? Just because the future payoffs may be
larger than today's investment doesn't necessarily mean it is profitable given the prevailing interest rate. Looks can be
deceiving. You might be able to do better investing elsewhere. We can get an idea by comparing the net present value
of the future payoffs to today's cost to invest.

Note: revenues, expenses, and the nominal interest rate include expected inflation. Revenues and expenses are
assumed to occur at the beginning of each year (this avoids the unnecessary complicating issue of compounded
interest rates).

Table 11-2. Cash Flow vs Net Present Value of Possible Investment Projects

Nominal interest rate = 10%
Revenues and expenses occur at the beginning of each year

Net Cash Flow =

Revenue Expense Revenue - Expense Net Present Value
Year 1 $0 $100 - $100 - $100
Year 2 $50 $0 $50 + $45.45
Year 3 $80 $0 $80 +$66.12
Totals $130 $100 +$30 +$11.57

NPV Year 1 Net Cash Flow = - $100

NPV Year 2 Net Cash Flow = + $50/1.1 = + $45.45

NPV Year 3 Net Cash Flow = + $80/(1.1)(1.1) = + $66.12
NPV = - $100 + $45.45 + $66.12 = $11.57

In this case the NPV pf the project is positive (+$11.57), indicating that the return on this investment is greater than
could be earned by depositing your money at the nominal interest rate. It is a worthwhile investment.

What would happen if the revenue projection for year 3 fell to $60. You would still have a positive total cash flow but is it
still a worthwhile investment? No, because the present value of the $60 payoff two years from now (the beginning of
year 3) is $49.59 and the net present value of the project is now negative (- $4.96). You could do better by depositing
your money at the nominal interest rate rather than invest in the project.

Now what would happen if the nominal interest rate rises to 15%, is this still a good project (Year 3 revenues are back
up to $80)? Yes, but barely with the NPV = $3.97.

Conclusion 1: As aggregate demand and projected cash flows rise or fall, the NPV of investments rise and fall.
Investment should appear to be a positive function of national income and aggregate demand (higher income and
demand should lead to higher investment).



Conclusion 2: As the nominal interest rate increases, the NPV should decline (if future cash flow is positive).
Investment should appear to be inversely related to interest rate. A higher interest rate leads to lower investment.

Net Present Value analysis can be used by firms to evaluate potential investment projects. NPV analysis also provides
some reassurance to macroeconomists that investment is positively related to income and negatively related to the
interest rate. But the NPV approach does not provide a theoretical foundation for determining how much investment will
be undertaken. How many potential investment projects are there? What is the pattern of their cash flows? On
aggregate measures this firm-level NPV approach is silent.

4. Model 2 - Simple Accelerator Model

Our first macroeconomic model is the simple accelerator model. We assume there exists an optimum quantity of real
capital for a given level of output. When demand increases firms want to hold a larger stock of capital. This capital can
be nonresidential fixed investment (structures and equipment) necessary to increase production or a higher level of
inventories to meet consumer demands.

If we assume:

. [ units of capital are desired to produce 1 unit of output. The coefficient 3 may vary across industries. Capital-
intensive industries such as oil refining may have a high 8 while labor-intensive industries such as textiles and
services will have a low R3.

. the actual level of capital adjusts to the desired level with a lag of 1 period--if | produced 10 widgets last year |
will begin this year with the optimal quantity of capital to produce 10 widgets (a form of static expectations)

The level of capital at the start of period t (end of period t-1) will then be:
Kiog = B Yy

where,

capital stock at the end of period t-1

out put |ast period, t-1
3 = optimal quantity of capital required to produce 1 unit of output

< =X
o
non

Similarly, the level of capital at the end of period t will be:
Kt = B Yt

Since net investment expenditures equals the change in the level of real capital, net investment is proportional to the
expected change in output:

My = K - Kog
=R Y, - B Y.,
=B (Y - Y1)

Simple Accelerator Model - firms attempt to maintain a fixed ratio of their capital stock to expected sales. Net investment is a
positive function of the change in expected output.




Note that this is a model for net investment rather than gross investment. For gross investment this simple model must
be amended to account for replacement capital. As noted earlier it is commonly assumed that replacement capital
(depreciation) is a fixed fraction, d, of the capital stock, or d K;_;. Thus, gross investment can be represented as:

19 =17 +.d Ky
=B (Yp - Yiog) +dBY

As useful as this model is we must be aware of its limitations. For example:

. The simple accelerator model assumes that the desired level of capital stock is a fixed ratio to output. But there
are reasons to expect this ratio is not constant but varies depending upon the cost of capital and labor, interest
rates and tax rates, etc.

. The simple accelerator also assumes that firms can instantaneously adjust their capital stock to the observed
level of demand. This is expecting too much. "Time-to-build" can be significant. Accelerating the installation of
new factories and equipment may result in much higher costs.

We can consider these additional economic variables by constructing a more complex macroeconomic model of the
desired level of the capital stock and investment -- the Neoclassical model with a flexible accelerator.

5. Model 3 - Neoclassical with Flexible Accelerator Model

The neoclassical investment model takes a more rigorous approach to estimating the desired level of capital. Building
from the microeconomic model of the firm's production function and profit-maximizing behavior we can relate the
desired level of capital and investment to product prices (demand) and interest rates. We also improve on the simple
accelerator model by explicitly accounting for the reality that it takes time to build new plant and equipment.

A. Microeconomic Profit Maximization

First we calculate desired level of capital stock using the microeconomic firm profit maximization problem. Start
with the firm's production function:

Y = f(K L)
where,
Y = out put
K = capital stock
L = labor inputs to production process
f(K L) = production is a function of capital and | abor

The marginal product of capital, MP(capital), is the increase in output resulting from the use of one more unit of
capital (assuming the level of labor, L, fixed). Using simple calculus the marginal product of capital is the first-
order derivative:

MP(capital) = adY = of (k, L
0 oK
dY = change i n out put

oK

change in capital

For a profit maximizing firm:



Profit

p*Y-c¢c* K- w*L
p* f(KL) -c¢c* K- w?*lL

p = price of output
c = rental cost of capital
w = | abor wage rate

Note that we specify a "rental” cost of capital (also frequently referred to as the "user" cost of capital) rather than
a "purchase" price of capital. The reason will hopefully become clearer when we discuss the rental cost of capital
in the next section.

The first-order conditions of the microeconomic profit maximization problem require marginal cost of using
capital equal marginal benefit of using capital (see the box below for an example of the profit maximization
problem using the Cobb-Douglas production function):

(¢}
|

= p * f(KL)
oK

p * MP(capital)

In equilibrium the rental cost of capital, c, equals the value of the marginal product of capital, p* df(K,L)/dK. In
other words, when you increase your capital stock by 1 unit you can produce an additional df(K,L)/0K units of
product, which you can sell at price p for a total revenue of p * af(K,L)/0K. If the rental cost of capital is less than
the value of the output produced by using one more unit of capital then the firm should increase its level of
capital.

Marginal Product of Capital - the physical increase in output resulting from the use of one more unit of capital.

Value of the Marginal Product of Capital - the value of the physical increase in output resulting from the use of
one more unit of capital (the price of output times the marginal product of capital).

Rental Cost of Capital - the cost of using one more unit of capital in production.

We must assume some specific functional form for the firm's production function to get an explicit solution for
desired level of capital. In general, the desired level of capital, K*, is:

. Negative function of rental cost of capital, ¢

. Positive function of the labor wage rate, w

. Positive function of the marginal product of capital, 9f(K,L)/0K
. Positive function of product price, p

. Positive function of demand, Y



Profit Maximization and the Cobb-Douglas Production Function

One of the favorite production functions in economics is the Cobb-Douglas production function, which is:

Y = Ka Lb
K = level of capital
L = l abor inputs
a, b = estimated "technol ogy" coefficients

The profit maximization problem can be solved as follows:

Profit p*Y-c* K- w*L

=p*K*x b ¢c* K- w*L
The first-order conditions (partial derivatives) are:

0 Profit =a* p* Krlx* |b. ¢c=0
Jd K

0 Profit
0L

b*p*Ka*Lbl.w=0

One of the solutions to the first-order conditions is:

K =a™* (p/c) * Y

Which simply says the desired level of capital (K*) is a function of technology (the coefficient a from the production
function), the price of the product relative to the rental cost of capital (p/c), and total output (Y).

B. Rental Cost of Capital

While average product prices are observable (e.g., inflation indexes) and the marginal product of capital can be

estimated, the rental cost of capital for a macroeconomy is not directly observable.

To determine the rental cost of capital we assume that firms finance the purchase of capital by borrowing money
at the nominal interest rate. Let's say the firm wants to purchase a $100 piece of equipment. The firm borrows
$100 at the nominal interest rate. After one year the firm could sell the equipment for $100 and pay off the loan.
the cost to the firm for using (renting) the equipment for one year was just the interest paid on the $100 loan.

Even if the firm finances investment out of past profits (retained earnings) or the sale of stocks or bonds, it

should still consider the nominal interest rate as the gross rental cost since it represents the opportunity cost of

not loaning out those funds and earning interest on them.

The gross rental cost of capital, which equals the nominal interest rate, must be adjusted for two factors:

1. If the price of capital has risen because of inflation the firm may be able to sell its capital at a higher price
than it paid. This would reduce the cost of the capital the firm used. The nominal interest rate minus the
expected inflation rate is commonly referred to as the real interest rate.

Inventory investment, just like investment in business structures and equipment should also be sensitive
to the real interest rate. When a firm holds product in inventory it gives up the interest it could have
earned on the money tied up in that inventory. Inventory also appreciates in value if there is inflation.



Thus, the real interest rate (the nominal interest rate less the inflation rate) represents the opportunity
cost of holding inventories. As the real interest rate increases, firms should reduce inventories in order to
cut costs.

2. If the capital suffered from wear and tear or technical obsolescence, the firm pays an additional cost
when it sells its capital at a price lower than it paid. This depreciation would increase the cost of the
capital the firm used.

The rental cost of capital to the firm is then the combination of these three elements:

c=i - E+d

= nomnal interest rate
expected rate of inflation
expected depreciation rate

o m =
1

C. Expected Inflation

While the nominal interest rate is observable, the expected rates of depreciation and inflation are not.
Economists have never gotten too excited about depreciation rates since they appear to change very little over
time. Interest has always focused on expectations of inflation.

We must assume some method by which the expectation of inflation is formed based on observable variables.
There are several mathematical specifications that can be applied to economic models, such as:

. Static expectations - your expectation never changes no matter how the economy is performing

. Naive expectations - last period's actual inflation rate

. Adaptive expectations - a distributed lag (weighted average) of past inflation rates

. Rational expectations - a "best" forecast of next period's inflation rate based on some understanding of
how the economy works

For example, the Keynesian model applies static expectations to inflation (prices are "sticky"). Milton Friedman
popularized adaptive expectations in the late 1950s, and rational expectations started to dominate
macroeconomic models in the 1970s.

For our purposes we will simply observe that the user cost of capital, hence the desired level of capital and
investment is a function of expected inflation. If the nominal interest rate is unchanged but expectations of
inflation increase (i.e., the real interest rate, i - E, declines), then the user cost of capital declines.

D. Desired Level of Capital

We started this section by showing how the desired level of capital of the profit maximizing firm is a negative
function of the cost of capital and a positive function of the product price, labor wage rate, productivity of capital
(marginal product of capital), and demand. Our further analysis of the user cost of capital adds the nominal
interest rate, expected inflation, and expected depreciation rates to the mix.

In summary, investment is:

. Negative function of rental cost of capital, ¢
o Negative function of the nominal interest rate, i
o Negative function of the depreciation rate, d
o Positive function of the expected inflation rate (or factors used to form expectations of the
inflation
rate). E
. Positive function of the labor wage rate, w
. Positive function of the marginal product of capital, of(K,L)/0K
. Positive function of product price, p
. Positive function of demand, Y



E. Rate of Investment - Flexible Accelerator

The neoclassical model reveals desired level of capital. But, how long does it take to reach the desired level, i.e.,
what is rate of investment? We take an approach similar to the simple accelerator model in the previous section.
But, in contrast to the simple accelerator model we assume that the adjustment to the desired level of capital is
longer and more variable, hence "flexible" accelerator.

With the Flexible Accelerator Model we assume firms close only a fraction, a, of the gap between desired and
current actual level of capital stock each period. We can come up with a number of reasons for the delay
between the recognition of the need for new capital and its installation, such as construction time, delivery lags,
adjustment costs, etc. With the flexible accelerator model net investment is:

1Ny = a [K - Kiq]

In, = planned net investnent during period t

K* = desired |l evel of capital stock

Ki.1 = current actual |evel of capital stock at beginning of periodt
(end of period t-1)

a = adjustnent factor, 0 <a <1

Any of the variables that increase the desired level of capital stock increases investment. For example, any
increase in product prices (demand) or decline in the real rate of interest will raise investment spending.

6. Model 4 - Tobin's q

The neoclassical model provides insight on how to estimate the cost of capital using observable variables but provides
little guidance on how to determine the benefit of using real capital. The neoclassical model assumes that the
technology, or the marginal product of capital, is known. Unfortunately for economists this usually isn't the case. Nobel
laureate James Tobin suggested a possible solution--use the value of capital as revealed in the stock market. If the total
market value of a firm's stocks and bonds exceeds the cost of replacing all of the capital it owns, this implies the value
of its capital is greater than the cost of acquiring it.

Tobin's @ - the market value of installed capital divided by the replacement cost of installed capital.

Let's consider a simple example. First let's pick an industry whose capital is relatively long-lived so that we can ignore
the complications of depreciation. Suppose company X owns 10 new Boeing airplanes that cost $50 million each. The
real capital owned by company X totals $500 million. If the stock market values all of the shares outstanding for this
company at $600 million, this implies the value of the airplanes is greater than their total cost. In other words, the
company might purchase one more plane for $50 million and increase its stock market value by $60 million. On the
other hand, if the total market value of the company is only $400 million, then adding one more plane may add only $40
million to the value of the company. If the market value of the company is greater than the cost of replacing its capital it
should invest in new capital. If the market value is less than its capital replacement cost it should not invest in new
equipment.

The ratio of capital's market value to its replacement cost is called Tobin's g. The incentive to invest in new real capital
should be a positive function of Tobin's g. As the value of the stock market increases relative to the total stock of real
capital then the rate of investment should increase.



7. Complications with Empirical Analysis

With our economic models of investment we have derived theoretical relationships between investment and the various
measures of aggregate economic performance such as interest rates, output, the level of prices, and so on. These
models provide hypotheses that we can test using past economic activity. For example, does the rate of investment
increase when interest rates decline? Generally the theoretical relationships hold. Investment is procyclical. When the
economy is booming investment increases. When the economy is in a recession investment declines.

There are, however, complications that can muddy the picture. We consider two complications, credit rationing and
capacity utilization.

Credit rationing exists when firms are unable to borrow money for investment even though they are willing to pay
going interest rate. Banks may impose credit rationing out of concern that the loans will not get repaid or because of
credit limits imposed by the Federal Reserve. Credit rationing represents a constraint to behavior of economic agents
that is not recognized by our models of free market behavior. If credit rationing increases during recessions then the
rate of investment may decline even if there is no change in the interest rate.

Our models also implicitly assume that capital is 100 percent utilized. If there is a decline in demand then the desired
level of capital falls. However, what we observe over the business cycle is a change in the utilization rate of existing
capital. When there is a fall in demand the productive capacity of the economy does not decline with it. Capacity
utilization is procyclical (manufacturing plants run at higher rates when the economy is booming and at lower rates
during recessions). The actual level of capital does not necessarily correspond with the desired level of capital. We may
find that investment does not vary over the business cycle with changes in demand and interest rates as implied by our
models. While firms may want to be able to sell some production capacity during recessions, whom do they sell it to?

8. Policy Implications

Both monetary and fiscal policy can affect the user cost of capital through their influence on the real interest rate.

. Increase money supply, increase taxes, and/or lower government spending = lower interest rate, higher
investment

. Lower money supply, reduce taxes, and/or increase government spending = higher interest rate, lower
investment

Tax policy can also influence investment demand by changing the cost of capital or the value of the marginal product of
capital. For example, an investment tax credit may lower the cost of capital and a reduction in the corporate income tax
may raise the value of the marginal product of capital. But tax policy can have different effects on investment demand
depending on how it is implemented or how firms finance investment.

A. Investment Tax Credit

The investment tax credit is a tax provision that encourages investment. Firms may deduct a portion of their
current investment spending from their income tax. This tax savings lowers the cost of capital. Investment tax
credits are often considered by Congress during recessions as a stimulus to the economy.

How investment tax credits affects firms' investment decisions depends on whether the credit is expected to be
temporary or permanent. Consider a one-year temporary credit versus a permanent credit. Because investment
projects generally take more than one year, the permanent credit should have the greater impact on the desired
level of capital stock. The temporary tax credit will apply to only part of the total project cost and thus result in a
smaller reduction in the cost of capital.

While a temporary tax credit has a smaller impact of the desired level of capital it has a larger impact on current
period investment spending. There is an incentive to accelerate investment spending to benefit from a temporary
tax credit. Spending that would have normally taken place the second year of a multi-year project may be moved



up to year one. This acceleration of spending would not be necessary with a permanent tax credit.

If the government policy objective is long-term economic growth then a permanent tax credit is probably
preferred because it has the larger impact on the desired level of capital. If the government policy objective is a
quick economic stimulus because the economy is in a recession then a temporary credit may yield the largest
increase in current period investment spending. With a temporary tax credit, though, Congress may be gambling
the future on turning the economy around today. Increased investment spending this year because of the
temporary credit may come at the sacrifice of lower investment spending next year. Moreover, if the government
routinely enacts investment tax credits during recessions, firms could anticipate those credits and reduce their
rate of investment when the economy starts to slow down thereby accelerating the rush to the recession.

B. Corporate Income Tax

The effect of a corporate income tax on investment depends on how "profit" is defined. The U.S. corporate
income tax is a tax on gross profits after interest payments and depreciation are deducted but before payments
are made to equity holders (e.g., dividends paid to stockholders or retained for future investment).

The impact of a corporate income tax on investment depends on the source of the investment funds:
1. From borrowed funds.

Interest payments on borrowed funds are deducted before the corporate income tax is charged. The
rental cost of capital (interest + depreciation) is reduced by the corporate income tax rate.
2. From equity (stockholder) funds (e.g., retained earnings or new stock issue).

Payments on borrowed funds are made after the corporate income tax is charged. Only the depreciation
component of the rental cost of capital is deducted before income tax charged.

Finance Investment From

Borrowed Funds Equity Funds
+ Revenue from product sales + Revenue from product sales
- Raw material and labor costs - Raw material and labor costs
- Depreciation - Depreciation
- Interest payments on borrowed funds
= Gross profit = Gross profit
- Corporate income tax - Corporate income tax
= Net profit = Net profit

- Interest payments on equity funds
(e.g., dividend payments)

Less corporate income tax is paid on borrowed funds because interest payments are deducted from revenues
before the tax is calculated. Therefore the rental cost of capital is lower with borrowed funds and the rate of
investment should be higher. The impact of a change in the corporate tax rate depends on how investment is
financed. Similarly, a change in the corporate tax rate may change how some investment is financed.
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