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NOTICE

When Government drawings. specifications, or other data are used for any purpose
other than in connection with a definitely Government-related procurement. tlhe United
Stales Government incurs no responsibility or any obligation whatsoever. The fact that
tile Government may have formulated or in any way supplied the said drawings.
specifications, or other data. is not to be regarded by implication, or otherwise in any
manner construed, as licensing the holder, or any other person or corporation: or as
conveying any rights or permission to manufacture, use. or sell any patented invention
that may in any way be related thereto.

The Public Affairs Office has reviewed this paper, and it is releasable to the National
Techniical Information Service. where it will be available to tie general public.
including foreign nationals.

This paper has been reviewed and is approved for publication.

ROBERT A. BOTTENBERG, Director
Analysis and Evaluation Office

RONALD W. TERRY. Colonel. USAF
Commander
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FIGURES OF MERIT: USE AND INTERPRETATION IN
EVAL1ATING PROGRAM ALTERNATIVES

The relative merits of research and development (R&D) program alternatives can be demonstrated using the
following figures of merit.

1. Standard Benefit Cost Ratio. This is tie ratio of total benefits to total costs, including R&I) costs and

2. Net Benefit. This is the difference between total benefits and total costs.

3. R&D Leverage Ratio. This is the ratio of net benefits to R&D costs. The R&D leverage ratio will be greater
than. or equal to. tie benefit cost ratio as long as

b I + 2R +

F

where.

b Total benefits

R R&D costs

I Implementation costs

1 , R&D leverage ratio

S Standard benefit cost ratio

N Net benefit.

Otherwise. lite leverage ratio will be less than the benefit cost ratio. This result is derived in Table I.

Notice that if b - I + 2R + R2

I

then. b - (I + R) R + R2

I

but. b - (I + R) is simply the net benefit.

R2

hl'ls. 114-1 I,.,,.'i. N , R + -- if d irly if thie IADl Ihlverage rat iii Is he . i, ,,uto i' te,.

Or. symbolically

R2N -: R + -<-->L --- S.

The R&) leverage ratio is a measure of how many net dollars of benefit can be made possible per dollar of
R&) invested. Given R&D investment possibilities witih identical standard benefit cost ratios, a reasonable policy
might be to pick that alternative with the highest R&D leverage ratio. This nethod of selection would tend to result
in projects with large impact per R&D dollar spent. in lieu of those with less significant impact. Of course, a high
impact project could also be a bad investment if there is a large probability that the project will not be successful
and if such an obvious lask of success is likely to negatively influence tie organization's credibility. future
funding, and continued usefulness. No one of these figures of merit should be used in a mechanical fashion to



make the decision as to which projects to fund. All must be carefully weighed by dir decision iaker, who a the
same time must evaluate the political environment and other subjective factors.

Table 1. Derivation of Necessary and Sufficient Conditions for
Leverage Ratio to Exceed Standard Benefit-Cost Ratio

Let L S

b-(I + R)
but L R

and S b

Thus, b - (I + R) b

R I+R

If R is non-negative, then

bR
b- l + R) +-R

If I + R is non-negative, then

b(I + R) - (I + R)2 :- bR,

b(I + R) - bR : (I + R)2 , and

bI :- 12 + 2RI + R2.

If I is positive, then

b-! I + 2R + R
2

I

which is the result previously used.
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