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Interim Period Asset Valuation: A Method for 

Making Investment Decisions 
By Gordon E. Rodewald, Jr., and C. B. Baker 
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A COMMON METHOD of estimating an asset's po-
tential contribution to the value of the firm has 

been based upon the discounted value of the stream of 
income expected to be generated by the asset. Variations 
of this have been proposed by several authors.' Most of 
these methods consider the investment from a net 
standpoint: initial investment minus the salvage value. 
Implicit in this type of calculation is either of two 
assumptions: (1) that the asset will be worth its stated 
salvage value at the end of the planning period or (2) 
that the asset will be used as long as implied in the 
calculations. 

In certain situations and for some types of assets 
neither of these assumptions is valid. In these cases the 

to of return cannot be meaningfully calculated. The 
jective of this paper is to provide a method for 

determining the economic feasibility of proposed invest-
ments and evaluating their economic consequences when 
the salvage value and the interval of use for the asset are 
unknown. 

For many types of assets in most manufacturing 
processes both the salvage value and the use interval are 
known and the decision-makers have little difficulty in 
using net investment data to calculate the rate of return 
needed for proposed investments. For other types of 
business, particularly single proprietorships, the use 
interval is uncertain because of the operator's incom-
plete knowledge of his future willingness or ability to 
operate the firm for as long as implied by the specified 
planning period. In such instances, he needs to form 
estimates on the value of the asset at interim time 

See for example, Harold Bierman, Jr., and Seymour Smidt, 
The Capital Budgeting Decision, The Macmillan Co., New York, 
2d ed., 1966; George A. Taylor, Managerial and Engineering 
Economy, D. Van Nostrand Co., Princeton, NJ., 1966; Anthony 
Merrett and Allen Sykes, Calculating the Rate of Return on 
Capital Projects, Jour. Indus. Econ., Vol. 9, No. 1, Nov. 1960; G. 
Terborgh, Dynamic equipment Policy, McGraw-Hill, New York, 
1949. Each of these adequately states the value of using a system 
which considers the time value of either costs or returns or both.  

intervals because of the possibility that he may cease to 
operate the firm and that the value of the asset may at 
that time be subject to test on the market. 

The operator also needs to know at the time of his 
purchase decision what the future loss or profit to him 
will be if he ceases to operate the firm. In addition, if he 
has little or no control of product or factor prices, the 
annual return from the asset is subject to variation. It 
may then be more useful for him to know the required 
annual increment he must earn in order to recapture the 
investment, given the internal rate of interest for 
discounting. The opportunity rate of return is the rate of 
earnings expected from the best alternative investment. 
The method for valuing assets illustrated in this paper is 
relatively easy to employ. The method provides infor-
mation for determining the annual increment which 
must be earned and the minimum expectation required 
on the value of the asset at successive time intervals 
following purchase. Data required for using the method 
are (1) the investment cost, (2) the opportunity rate of 
return, and (3) the expected earnings. The theoretical 
rationale for the method is well known and needs no 
explanation here? 

One assumption is critical in the use of the method. It 
is that the decision-maker has some rate which can be 
used to discount the time-flow units of income. Usually 
this rate is the opportunity rate of return and will 
approximate the opportunity cost of capital. An annual 
expected income flow is presumed to be available from 
previous budgetary or other economic analysis. 

The relevant relationships are: 

	

t = k 	E0  (Yt) 	E0(Mk) 
(1) I = Vo  =  	

t 	I 	0 + Ot 	(1 + r)k  

2 See Vernon Smith, The Theory of Investment and Produc-
tion, Quarterly Jour. Econ., Vol. 73, No. 1, 1959, and Paul 
Samuelson, Foundation of Economic Analysis, Atheneum, New 
York, 1965, for complete treatment of fixed assets in the 
production process. • 	 35 
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+ Oki 1 -(l+ r)-1(  

[] t = k E00(t) 
(3) EO(Mk) = I i` ,---Ti a 	+ ot  0 4' Ok  

where: 

Vo 	= the value of the investment to the farm 
operator at to  (the present); 

= the investment cost, used here as a substi-
tute for the value Vo  since Vo  is unknown 
in some instances; 

E0(Yt) = the expectation held at to  on the annual 
increment the asset will earn in year t; 

Eo(Mk) = the expectation held at to  of the market 
value at tk; 

EaY) = the minimum expectation held at to  on the 
annual increment required to be earned 
between t 1 and tk if I = Vo; 

EAMk) = the minimum expectation held at to  on the 
value remaining in the asset at tk which 
represents the value the decision-maker 
would have to receive for the asset at tk to 
completely recover the investment cost; 

r 	= the rate used to discount the annual incre- 
ment; 

t 	= unit of time; and 

k 	= the number of years the asset is expected 
to be used. 

Equation (1) says the value of the investment to the 
decision-maker at to  (the present) is equal to the sum of 
the discounted expected annual earnings between t1 and 
tk (i.e., during the period the asset is expected to be 
used) plus the expected value remaining in the asset at 
tk, again discounted back to the present. In practice, the 
expected value remaining in the asset Eo(Mk) will be one 
of several values, depending upon the type of asset in 
question. It could be the salvage value at tk if the asset 
were used up to the end of its economic life. It could 
also be the value the decision-maker expects the market 
to generate for the asset at tk. For some types of assets 
such a value is either readily available or can be 
estimated easily. This would be the case for frequently 
traded machinery. For assets attached to real estate, 
such as drainage ditches, buildings, etc., Eo(Mk) will be 
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the expected addition to the value of the real estate to 
which it is attached. 

However Eo(Mk) is determined, it must be d• 
counted to the present in order to be valid in deter-
mining the value of the investment [Vo  ] for comparison 
with the investment cost [I] . The reason for discounting 
is to give the proper weight to this value in the decision 
process. To do.  otherwise would understate the required 
annual increment in equation (2) or undervalue the 
expected annual increment in equation (3). 

In words, equation (2) states that the minimum 
annual increment required to retire the investment in k 
years [E,;(Y)] is equal to the quantity, investment cost 
[I] minus the discounted expected value remaining, 

Eo(Mk),  
(1 + r)k

times the capital recovery factor. If this valuue, 

EAY), is earned each year between 	and tk, the 
investment cost would be exactly recovered provided the 
expectation Eo(Mk) held at to  was realized at tk. This is 
an important point. 

It should be noted here that EaY) includes both the 
return to capital and depreciation. Proof of this is 
offered in Smith's article3  and will not be detailed here. 
Since depreciation and return to capital are both 
included, the decision-maker is assured that EaY) is the 
current cost of using the capital item. Once E4(Y) is 
calculated it can be compared to the expectation held at 
to  on the annual increment expected to be earne• 
[ E 0  (Y ) ] , to determine whether the expected earnings 
suffice to make the investment economically feasible, 
given k and the discount rate. 

Comparing Ei",(Y) to Eo(Y) is then an alternative 
method of deciding whether the investment is feasible 
within the decision-maker's constraints. One advantage 
in using this method to determine investment feasibility 
is that the decision-maker need not search for the rate of 
return. If the firm requires the asset to earn at a rate of 
15 percent on investment, this could be used as the rate 
for discounting. Equation (2) would provide information 
for determining investment requirements in terms of 
earnings when the opportunity rate of return is con-
strained to a minimum level. 

Equation (3) states that the minimum expected value 
remaining in the asset at tk [Eo(Mk)] as seen by the 
decision-maker at to , is equal to the investment cost [I] 
minus the sum of the discounted annual returns between 
t1 and tk multiplied by the compound interest factor for 
year k. While equations (1) and (2) provide information 
and are of interest to the decision-maker, equation (3) is 
the equation which allows the decision-maker to see the 

3  
Smith, op. cit., p. 65. 	 • 
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consequences of making the investment in terms of 

itssible loss. At any time after t1 there will be an asset 
ue remaining which must be recovered if the invest-

ment cost is to be recovered. In this equation Eo(Yt), 
the expectation held at to  on the annual increment the 
asset will generate, performs the function that E0/(Y), 
the required annual increment, does in equation (2). 
That is, it allows both depreciation and return to 
investment to be taken into consideration in determining 
the minimum expected value remaining at tk. Because 
the time value of the earnings is explicitly taken into 
consideration in calculating E,;(Mk), the higher the rate 
used to discount E0(Yt) the greater is the value 
remaining to be recovered. This is particularly important 
if tk is greater than 4. 

The value calculated for E,,(Mk) with equation (3) 
should not be confused with the value for Eo(Mk), the 
expectation held at to  of the market value at tk, used in 
equations (1) and (2). All three values can be the same, 
though they need not be. As explained above, Eo(Mk) 
may be known for some types of assets. Then equations 
(1) and (2) can be solved. In others, Eo(Mk) may not be 
known and must be solved for in terms of minimum 
value remaining at tk as seen by the decision-maker at 
to. 

Illustration of the Decision Model 

The method of valuing assets outlined above was used 
in a study concerning durable assets specialized in use 
for beef feeding. Equations (2) and (3) were used in 
valuing the beef feeding assets.4  In equation (2), 
Eo(Mk) was assumed to have a value of zero. An 
owner-operator is assumed already to be feeding cattle 
with a minimum of equipment. He wants to expand 
feeding capacity without increasing the use of labor. The 
proposed expansion is to come through an innovation 
requiring a large capital outlay. Farming is uncertain, but 
the farm operator needs to know prior to purchase of 
the capital assets what the assets must earn each year in 
order to recover the required investment. He must also 
know what the addition to the feeding enterprise will 
add to the value of the whole farm. However, market 
values are not readily available for the fixed assets he 
anticipates adding. As an alternative value he can 
calculate the minimum addition to whole farm value if 
the investment cost is to be completely recovered at any 

4These results were taken from G. E. Rodewald, Jr., 
Economic Conditions Necessary for the Installation of Fixed 
Assets on Cattle Feeding Systems, unpublished Ph.D. thesis, 
Univ. Ill., March 1968. 
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of a succession of future dates. This will be EAMk) as 
defined by equation (3) above. 

Figure 1 illustrates the effect at the end of successive 
years of use, of using a high rate [r] to discount 
expected annual earnings on the minimum value remain-
ing (i.e., the minimum required addition to whole farm 
value, Eo(Mk)). The investment cost for this illustration 
was determined to be $112,264, which equips the 
feedlot for 1,151 head of steer calves 330 days each 
year. The expected annual increment [E0(Y)] was 
determined to be $23,064. The investment cost in this 
case is the cost of additional equipment. The estimate of 
$112,264 was arrived at by determining the new cost for 
the equipment required to feed 1,151 steer calves per 
year. Budgets were constructed to determine the 
expected annual increment of $23,064. From figure 1 it 
is possible to see that the minimum required value 
remaining (or more appropriately in this case, minimum 
addition to farm value) does not vary extremely for 
short time periods (k is relatively small) and for 
relatively small values of r. However, for large values of 
either k or r, the variation in the required value to be 
recovered from the market becomes increasingly larger. 

For example, if k = 6, given Eo(Y) = $23,064, the 
minimum required value remaining is zero for all values 
of r up to r = 6. This means the investment cost will be 
completely recovered provided the expectations with 
respect to expected annual income Eo(Y) are realized. 
For values of r greater than r = 6, the minimum required 
value remaining, [EgMk)] takes on a positive value, the 
magnitude of which increases as the discount rate gets 
larger. Therefore, when r = 15, E6(Mk) = $58,000 and 
with r = 17, E,",(Mk) increases to approximately 
$75,000. Since Eo(Mk) is the minimum value that must 
be added to the value of the whole farm to recover the 
investment, the owner-operator must be concerned 
about the magnitude of this addition. As was demon-
strated above, the addition increases as r becomes larger. 
Knowing this and the magnitude provides a basis for 
evaluating the investment by using a rate for discounting 
that reflects the opportunity cost of the investment. 

We mentioned earlier that the single-proprietor type 
of business organization was particularly susceptible to 
uncertainty with respect to investments since when the 
owner leaves the firm it is likely to be transferred to 
other ownership. In cases of transfer the expected asset 
value or addition to the value of the whole farm based 
on the expectation Eo(Mk) will be subject to test on the 
market. Using high rates for discounting expected annual  

earnings could overestimate the additional value the 
market is willing to generate for the asset. The res 
would be a loss to the owner-operator. Conversely, usi 
a low rate could underestimate the value the market is 
willing to generate, resulting in a gain to the owner-
operator. The principal advantage of using equation (3) 
would be to see the required addition to the whole farm 
value at any point in time, thereby providing an 
additional piece of information at the time the invest-
ment is contemplated. 

Application of equation (2) is straightforward. Given 
the investment cost (I), the years the investment is 
expected to be used (k), the discount rate (r), and the 
assumption concerning [Eo(Mk)] , E0(Y), the required 
annual increment, is found by using the capital recovery 
factor. As would be expected, the closer tk is to to , at 
any r, the larger is Ei,(Y). Figure 2 illustrates the effect 
of both k and r on the required annual increment 
[E,;(Y)] . At a discount rate such as 6 percent the 
decision-maker would be required to use the asset for at 
least 6 years in order to completely recover the 
investment cost if he assumed Eo(Mk) were zero. If a 
value is known or can be assumed for Eo(Mk) all of the 
curves in figure 2 would be moved downward, indicating 
a smaller required value to be earned. 

Comparing the calculated required annual earnings 
[E,;(Y)] with the budgeted annual earnings [E0(Y) 
enables the owner-operator to determine the amount 
leeway he has in the amount the investment must earn 
each year. For example, if Eo(Y) is $23,064 (as shown 
by the horizontal dash line in figure 2) and k is 6 with r 
= 6, E,,;(Y) is determined to be $22,500. On this basis 
the assumptions underlying the expected income 
[E0(Y)] must be very sound if a loss is to be avoided at 
tk (at the end of the 6-year period). On the other hand, 
if k = 10, r = 6 with E0  (Y) = $23,064, Eo(Y) need only 
be $15,000 which allows income to decline 35 percent 
without jeopardizing the expectation held for the 
addition to whole firm value (in this case Eo(Mk) = 0) at 
to. 

Using equation (2) and E0(Y) together with equation 
(3) will improve the decision-making process and enable 
the owner-operator to better judge whether the invest-
ment is economically feasible, given the uncertainty of 
his situation. Not only will he be able to determine the 
size of the minimum required annual increment to be 
earned, but he can also make a comparison to determine 
latitude between the expectation held on annual earn-
ings and the required annual earnings. 
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