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Appendix T

Sensitivity of Discounted Cash Flow (DCF) to Production

Rates and Interest Rates, Sadlerochit Formation

Table I-1 shows two alternative schedules of the flow of production
from the Sadlerochit Formation. These are taken from the Van Poollen
report, ''Prediction of Reservoir Fluid Recovery, Sadlerochit Formation,
Prudhoe Bay Field,'" Tables XVII and XIX. Both runs result in almost
exactly the same ultimate recovery. The difference is that Run 18 starts
faster and ends slower than Run 16. Run 18 would require a greater
investment in lessee's capital to allow the faster starting rate of
production to occur. This is compensated by the higher present value.
Table I-2 shows the increase in present value or DCF at different rates
of discount. Several points stand out.

DCF is sensitive to production rates. The gain in DCF from choosing
Run 18 over Run 16 is a present value increment of $5.4 billion at a 10
percent rate of discount. This is the maximum gain: it declines in both
directions from 10 percent. However, it does not decline very sharply
and is surprisingly insensitive to the rate of interest.

DCF is sensitive to the discount rate. For Run 18 it declines from
$47.8 billion down to $16.1 billion as we go from a 3 percent to a 28
percent discount rate.

Run 16 is more sensitive to the discount rate than is Run 18. This
is because Run 16 is slower and therefore more weighted towards the future,

where discount factors are more sensitive to the choice of a discount rate.



The third row, which is Run 18 minus Run 16, is not very sensitive
to the discount rate. This last point is quite significant. The amount
of capital we can justify investing to speed up the flow of production is
limited by the gain in DCF that results. Normally, with other kinds of
investments, a higher rate of discount means a lesser gain from any
investment that increases future production. In this case it means a
greater gain, at least until the discount rate reaches 10 percent, after
which the gain tapers off again,

Note how this bears on the concern that a higher ad valorem charge
(AVC) would cause the last barrel of oil to be extracted too rapidly.
When the discount rate rises above 10 percent, the addition of an
ad valorem charge will slow down rather than speed up production by
limiting the number of wells that may be drilled.

There appear to be two countervailing forces at work here. As we
raise the discount rate both series of DCF's become smaller, which tends
to bring them closer together, but Run 16 is more sensitive to the
discount rate, which tends to pull them farther apart. Between 3 and 10
percent, the second force overpowers the first, and above 10 percent vice
versa.

We leave further in&estigation of this interesting phenomenon to
future study. The present point is that the application of an ad valorem
charge would not contain much net bias either in the direction of speeding
up or slowing down production.

Another important implication is that we may live in a world of

uncertainty about future interest rates, but that does not prevent our



scheduling flows with some assurance that our scheduling will be optimal
in case future interest rates change. Because future interest rates may

change a good deal without changing the optimal application of capital.



I-4

Table I-1

Runs 16 and 18 from the Van Poollen Report

Year Run 16
MMB/D
1 1.4
2 152
3 T2
4 1.2
5 1.2
6 1.2
7 1.2
8 1.2
9 12
10 1.2
11 1:2
12 1.2
13 .99
14 olD
15 +56
16 47
17 «35
18 27
19 22
20 17
21 .13
22 .11
23 .10
24 .08
25 07
26 205

Run 18
MMB/D_

1.40
1.80
1.80
1.80
1.80
1.80
1.80
1.31
1.10
91
.89
.87
.58
48
.35
24
.17
.16
.15
.13
<12
.10
.08
.06
.05



Table I-2

Present Values at Different Rates of Discount,

Discount Rate

Run 18
Run 16
Run 18-Run 16

Run 18/Run 16

Runs 16 and 18, Van Poollen Report

.03

47.8
43.5
4.3

1.098

.05

42.3
37.5
4.8

1.127

.08

35.6
30.7
4.9

1.160

.10

3l
273
5.4

1.196

.15

25 06
21.0
4.6

1.22

16.1
12.6
3.5

1.28
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