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As before, we also broke HOTEL into its two components: OIL and GAS. 
Since the HVP applies equally well to these components, we would expect the 
same coefficients on each of the components, and that (row 3) is what we get. 
(We do not have data to do further separation into prices and costs.) 

X. Summary 

Our summary can be brief. The follow-up sample proved to be noninformative. 
Because petroleum prices varied relatively little in 1981-1983, the second sample 
did not provide as good a basis for testing the HVP as we had hoped. But there 
are some encouraging signs of more promising experimental conditions to come. 
The current (December 1984) recriminations about price cutting and quota 
violations within OPEC suggest its demise might be imminent. If so, we may 
soon be benefiting both as economists and consumers from dramatic falls in the 
price of oil. 
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DISCUSSION 

ALBERT S. KYLE*: We now have two papers by Miller and Upton on the 
Hotelling Valuation Principle for oil and gas reserves, and the contrast between 
the results of the first paper and the results of the second appears striking. In 
the first paper, the HOTEL variable has a coefficient close to its predicited value 
of "one-or-a-little-less" in both the pooled cross-section regression and in the 
regression using first differences. In the second paper, the coefficient on the 
HOTEL -variable falls to approximately one-half using the pooled cross-section 
data, and it is not significantly different from zero using first differences. What 
went wrong? The authors argue that measurement error is the culprit. Although 
present in the first sample, it is swamped by large systematic movements in 
prices. But in the second sample, systematic price movements are so negligible 
that measurement error biases HOTEL coefficients towards zero in a significant 
way. 

* Princeton University. 
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To shed more light on why estimated coefficients changed so much, it is useful 
to examine more closely the differences between cross-section and time-series 
regressions in the two samples. This comparison suggests that unpooled cross- 
section regressions may have coefficients biased towards zero not only because 
of measurement error but also because of differences in the underlying economic 
characteristics of the reserves being priced. The real ability to distinguish the 
Hotelling Valuation Principle from alternatives such as tax models (with HOTEL 
coefficient predicted to be significantly less than unity) comes from examing first 
differences. I agree with the authors, however, that for the first difference 
regressions to be a powerful tool, large changes are needed in HOTEL over time. 
When there is essentially no significant movement, as in the second sample, even 
small measurement errors bias estimates of the HOTEL coefficient significantly. 

The basic regressions examined by the authors in both papers are pooled cross- 
sections, in which two or three observations on each of several dozen firms are 
combined into one sample. It is interesting to ask what happens when the cross- 
sections are unpooled and separate regressions are run on several smaller cross 
sections with single observations on each firm. When the second sample is 
divided into three approximately contemporaneous subsamples, the authors have 
kindly reported to me that the HOTEL coefficient rises from 0.48 to 0.64, 0.51, 
and 0.56 (average standard error about 0.25). In the first sample, dividing the 
obervations into early, middle, and late thirds (which are not quite contempora- 
neous) yields coefficients of 0.66, 0.93, and 0.88 (with similar standard errors); 
adding a time trend reduces the coefficient on HOTEL to 0.75 (as reported in 
the first paper). These results suggest that unpooled cross-section regressions are 
likely to yield consistently HOTEL coefficients substantially less than unity and 
not particularly variable over time. Pooling the cross-sections in the first sample 
allowed a large price movement which occurred over the period to drag the 
HOTEL coefficient up close to unity, while pooling in the second sample lowered 
the coefficient a bit. 

Although a cross-section coefficient of HOTEL which is less than one may be 
due to measurement error, it may also arise due to the fact that different reserves 
have different extraction cost paths. Suppose that the difference between the 
current cost and the (expected present value weighted) average future cost of 
extracting reserves is negatively correlated across different reserves. For example, 
suppose that there are two kinds of reserves: those with a current measured cost 
of five dollars and an unobserved (but known to the market) average future cost 
of twenty dollars, and those with a current cost of fifteen dollars and a future 
cost of twenty-five dollars. Assuming a current price of oil of thirty dollars (and 
that it will be economic to extract 'all oil), the observed regression line will have 
a slope of one half and an intercept of -$2.50. The correlation between the 
current cost and future cost changes biases the coefficient of HOTEL (in different 
directions depending on the correlation). This possiblity is not considered by the 
authors in the theoretical analysis of the first paper because they consider the 
effect of price changes on reserves with given costs of extraction, not the effect 
of arbitrary changes in extraction cost functions at given prices. Their theoretical 
analysis is more appropriate for time series than for cross-sections. 

Since there is little price movement in the second period, the twelve observa- 
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tions on oil royalty trusts can be interpreted as a cross-section observation. What 
do we make of the fact that the estimated HOTEL coefficient here is actually 
greater than (but not significantly different from) one? If measurement error is 
the problem in the original cross-sections, then it might be the case that prices 
and costs are less subject to such errors in royalty trust data, perhaps because 
such reserves tend to be more "established." If the problem in the original cross- 
sections is the correlation between current costs and future cost increases, then 
it might be the case that this correlation is not present in oil royalty trusts, 
perhaps because of the manner in which reserves are chosen to be put into trusts. 
For example, if among reserves with high HOTEL values, those with costs 
expected to increase relatively slowly in the future are chosen, some of the 
downward bias in the HOTEL coefficient would be eliminated. 

The greatest potential power in the authors' approach comes, I think, from 
investigating the time series properties of VALUE and HOTEL. Measurement 
errors which persist through time will disappear with first differencing, and those 
which remain will be drowned out by a big mpvement in prices. This seems to be 
exactly what happened in the first time period, and the resulting coefficient on 
HOTEL close to unity in the first difference regression constitutes the authors 
best evidence in favor of the Hotelling Valuation Principle. While the big 
movement in prices did not occur in the second time period, perhaps it will occur 
in the third, or the fourth, or the fifth. I doubt that we have heard the last word 
from the authors on this important principle. 
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