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PROCEEDINGS

MR. PEABODY: Welcome to our second panel on the Macroeconomic Activity Module
in NEMS. We've got several changes from the listing of the spea/_ers. Ron Earley, who was
going to give the presentation, was spending the weekend doing analyses of energy taxes, and
he's been called to go do some more work on that. Also Peter Blair is not going to be able to
be here today because of illness.

So we're going to relax a little bit and take the pressure off the speakers to conform to
the time limits and give them a little bit more time and also encourage you to talk a little bit
more.

The speaker today presenting the discussion of the regional and the interindustry
submodules of the macroeconomic modules is Mark Rodekohr. Mark is the Director of the

Energy Demand and Integration Division. We have basically two divisions working on NEMS,
the supply side and the demand side, and Mark is head of the demand side, which also includes
macroeconomics and international.

Then our speakers commenting on the modeling system will be Paul Holtberg from the
Gas Research Institute, who is the executive economist in the Strategic Planning and Analysis
Division. He's been at GRI for a number of years, and he's been working with the NEMS
working group since we started it. So he's been involved with the NEMS for a while also.

Then we also have Terry Morlan from the Northwest Power Planning Council, who's
manager of the demand forecasting for them, and he was also at EIA a number of years ago
working with us on demand systems then. So he has wide-ranging experience in this area.

So we'll start with Mark Rodekohr.

MR. RODEKOHR: This morning you heard about the macroeconomic, the national
submodule of the three macromodules we use. We employ a top-down approach.

We employ a top-down approach by starting off with the National Submodule, which is
a Keynesian-like model. It produces final demands and other macrovariables. The final
demands go to the interindustry component shown there, and that, in turn, produces estimates
of industrial production to meet these final demands.

Then we go to the regional subcomponent, which shares the outputs among the nine
regions, which then, along with other variables, are fed back into the NEMS energy module.
It is a closed system. The energy modules then solve and their outputs are part of the input
variables back into the macromodels, and we just keep going around until we reach that magic
equilibrium we're always looking for.

The first part of my talk will be based upon the Interindustry Submodule. As I said
earlier, the National Submodule, given certain inputs from the energy sector, population, deficit
and other factors, computes a set of final demand components.
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The Interindustry Submodule is a classic input-output model, and its goal is to meet those
final demand components in the most efficient form possible. It has 29 sectors of manufacturing
output, six of nonmanufacturing output, and out of the 29, there's really -- for energy purposes,
there's about five that really make a difference.

The NEMS systems have certain requirements, and we took a look at the energy using
characteristics of the industrial sector and determined that breaking the sector down into about
35 groups would give us the best representation of the energy using characteristics, and that's
what we did.

We supply the production activity to the industrial demand modules for the 35 sectors,
and we also supply shipping activity for the transportation module because it needs to know how
much freight is going to be moved around the country, and that's very important in determining
diesel fuel use.

This is the impact assessment. Why are we doing this? What are we interested in these
figures for?

Well, Ron and I and some of the other people in this room spent most of this weekend
looking at this part of the picture with respect to a series of six energy taxes, analyzing the effect
on GDP.

Then they wanted to know, well, now that you've done GDP, what about inflation; what
about employment; and I imagine over the next few weeks, we'll start looking at other impacts,
too. Interindustry, perhaps we'll be looking at that, as well.

We use or developed in conjunction with DRI a smaller scale representation of their
interindustry model. We call this the PCIO, personal computer input-output model, from which
we have derived a response surface PCIO. We can use the response surface PCIO either with
the response surface version of the DRI national submodule or with the full DRI national module
should we decide we need it.

The response surface PCIO model calculates the changes in the interindustr i activity
necessary to satisfy those changes in final demands that we got from the full DRI model or the
response surface version of that model.

it's a standard input-output model. It gives the level of interindustry activity necessary
to satisfy the final demands. Importantly, the technical coefficients of the model change over
time, and that is important. This is not a static version of how the economy meetings its final
demands, but it's ones that incorporates some idea of technological change over time.

We've been asked, "Can you use this model to look at the issue of technological chaage
and relate it to, say, R&D funding in energy activities?" We didn't think we could really do that,
and I'll be interested to hear from the audience if anybody has any ways of doing that.

The response surface PCIO model has an approach in structure that's compatible with
the national submodule, and it's maintained for base line and ad hoc analyses.
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Improvements Over Existing System
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As I said before, the inputs essentially are the changes in final demands. We are hoping
that we can also incorporate incremental investment activity, and by that I mean investment
activity over and above that associated with the base case, into our analyses.

We can identify the investment activities in the refining sector and in the electric utility
sector quite well because they are routinely calculated. The other sectors it's not so easy. So
we're still exploring how we're going to do this or if we're going to do this at all.

A last point. It's worth noting we don't use the refining sector that is in the PCIO model
because it would be inconsistent with our own refining modules. So we essentially replace that
area of demand with that calculated from our own refining module elsewhere in NEMS.

As I talked about, we have 29 manufacturing sectors: 16 sectors at the two-digit SIC level
and 13 sectors broken out in finer detail -- chemicals and allied products are really broken down
into five; petroleum and coal is further disaggregated into two; stone, clay, glass, three; and
primary metals, three.

This is to get at the very heavy energy users, and subcomponents of these two-digit SICs
are very intense energy using industries. So we feel we have to model them on a more detailed
basis.

Then six nonmanufacturing sectors. This is flexible though. We could decide three
years from now that we want to change our aggregation of industries, and we can go back in
and do it. It would take a fair amount of work, but it can be done.

I think the ultimate -- the IO model we're basing it on is about 110 sectors. So it can
be disaggregated to any groupings of those sectors.

What are the improvements to the existing system? Well, we essentially have a lot more
industries, 35 versus 11 in the old model. The time horizon has been extended. This last point
is very important, and it's part of the frustration of working with input-output models. They're
so dated, but we are finally going to be able to update to 1987, where we were using 1977
before.

If you're sitting in 1992 using a 1977 snapshot, it doesn't leave you with that sort of
warm and fuzzy feeling. Especially if policy-makers never get around to asking you, but when
they do and you say that, they just get this blank look on their face, you know.

I'm now going to change the discussion to the Regional Submodule. This is the last

one. Early on in our efforts to develop a new modeling system, the subject of regionality kept
being brought up. We've decided that in terms of the overall structure of NEMS, we will focus
it on the nine Census divisions.

Different fuel components though will focus on different regions, but they will talk to
each other in terms of the nine, and we will publish results in terms of the nine Census
divisions.
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So the Regional Submodule will give the industrial output by the nine divisions, as well
as employment, commercial floor space, income and housing starts.

On the commercial floor space side, we're also a little concerned. We currently have
a link to employment, and we're looking into doing it a little bit differently because it is an area
where it might not be growing quite that smoothly, and you certainly have some history with
banks around here. They could tell you all about that, I'm sure.

The regional model is based upon an economic base or export theory. Each region will
have an export sector where it will make products for other regions other than itself, and it'll
have a domestic sector. It will always satisfy its domestic demands where it can and then
export, and it will also import from other regions and other countries.

We have five blocks: output, employment, income, housing, and population, and like
the other models, it's going to be a response surface module.

Now, in order to capture some of the unique relationships amongst regions, we're going
to use the regional energy prices that we get from NEMS and production. So if you have a lot
more oil production in Texas, for example, that region will reflect that energy activity.

In addition, if you've got a rapid change in energy prices in one region like, say, in the
Northeast where it makes cost of production go up and you might think its output might fall
because of that, that'll be reflected in there as well. So it works both ways.

It takes the gross outputs from the Interindustry Submodule and any macroeconomic
variables it needs from the National Submodule.

Turning now to the outputs, there'll be the 35 industry groups we talked about for the
nine Census regions. Employment, corresponding to those manufacturing sectors; income;
housing starts at the regional level. This says population is an output, but it's also an input, too.
So it's shown both ways, and then at present commercial floor space depends on employment
in nonmanufacturing industries, and as I said, we're looking into doing something a little bit
more with that.

Improvements over the existing system. It gives you a lot more regions. It incorporates
changes in labor and energy costs by region, and it gives you great regional specification of the
macroeconomic variables, and most importantly, it uses the NEMS energy prices in production
and reflects the changes in those.

And that's really it. So l'm hoping our reviewers will show us how to do it the right
way now that I've described it to you.

Thank you.

MR. PEABODY: The first reviewer will be Paul Holtberg from the Gas Research
Institute.
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MR. HOLTBERG: As a first point, I just want to really applaud the effort that's been
put in here. From looking through the component of these IO reports, not just for
macroeconomics, but overall, it's a tremendous amount of work that's been put in, and I think
it's very important and going to be useful once it's completed.

That's me being nice. Now I'll go into criticism.

First off, you need to understand the perspective I'm coming from in terms of even
looking at this. I'm more of an energy modeler than a macroeconomic modeler. Most of my
time is spent looking at energy models and running them and using macroeconomic inputs. I'm
a user of macroeconomic inputs.

My feeling is in terms of what things are important from the perspective of an energy
model, what things aren't there in current macroeconomic models, (in fact, I use the DRI model
extensively), what things should be there, and what we need for answering future questions,
future issues, etc.

That's the perspective I'm coming from in reviewing either of these two component
designs.

First off, I want to set the stage a little bit in terms of a little broader concept, in terms
of focusing on these two particular Component Design Reports. I think everybody recognizes
that energy industries are a particularly small part of total economic activity. We're only talking
about, well, depending on the estimates you use, some place it between six and maybe ten
percent, and that's about it.

We're a very small component of the total macroeconomic activity in the country. It is
that very macroeconomic activity that drives energy demand and supply. I realize this is EIA
and the focus is on energy, but we spend far too much time focusing on the energy models and
not enough time focusing on the economic aspects, which are the basic drivers behind those
energy demand and supply numbers we look at.

We need a better balance in that effort, and to some degree this represents a step in that
direction, but I don't think it goes nearly far enough, we've seen clear evidence of that. If you
just look at the shifts we've seen in the underlying economic activity and the results it's had on
energy over the last 20 years, it's hard to deny that the economic activity is what really drives
things.

The decline in heavy industry, the shifts in production outside the U.S., the growth in
the commercial and service sectors, the rapid changes in productivity have all had tremendous
impacts on what energy demand and supply look like, and we just simply aren't focusing on that
to the degree we should.

Third, the government needs to lead in that modeling effort. I think that there are too
many statements in all the Component Design Reports which downplay or talk about the
difficulty of doing something, which basically means, "Let's ignore that and go on."
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Despite the constraints that may exist, _:tlefederal government has more resources than
any single private company I am aware of and has more ability to deal with some of those
difficult problems than I do or anybody else in this room does. I'd like to see the modeling
effort here take advantage of that advantage, of having more resources, of having more data
available to it, of having more dollars available to it, to try to deal with those harder projects.

You might relate it to the concept of, a far stretch, of defense where the private citizen
can't take on defense by himself, but I'd like you to take on the hard modeling problems that
the private person or the private company can't take on themselves, and we tend to be ignoring
a lot of those in terms of the way we're approaching this. We're just pushing them aside and
using the existing structures.

Now, really only two broad goals were approached in this whole eflbrt. One is
obviously a need to do methodological updates and improvements on the modeling structures as
they existed before. Nobody can argue with that. If you know you've got a problem, you want
to try to fix it within the structures.

The other thing which is probably the most important broad goal that you're trying to do
here is that you're trying to develop a model which is capable of answering tomorrow's
questions, not today's questions, but tomorrow's questions. You've got a model here which is
showing a picture through 20 years. Prest, mably it's going to be in use for more than one year.
I want to be able to answer tomorrow's questions.

Now, the first thing you need to do in looking at any of these models is say: "What are
tomorrow's questions and what do they mean in terms of what I need from that model?"

Some obvious ones, as I've listed here: issues dealing with the environment. That is a
question today -- I don't think it's going to go away tomorrow, t:rom a macroeconomic
perspective, it has major impacts in terms of capital costs.

The cost of capital is not just interest rates. It's the cost of the capital itself in terms of
manufacturing.

There are potentially big regional variations. I don't think anybody from California is
going to argue with that relative to a lot of other regions in the U.S.

Another issue is revenue raisiqg or expenditure cutting. I don'l know how we're going
to deal with the deficit on a federal level or a state level, but it has ma.jor implications for
macroeconomic projection both in lerms of federal, state, and local taxes, regional variations in
terms of the strengths or weakness, levels of disposable income. You may have an absolute
decline in disposable income. Inflation rates, interest rates, et cetera, which all need to be dealt
with.

There's technology change, which was mentioned, and 1'!! get into that more later as we
look at tim specific models. Obviously that has implications for output shifts, material
requirements, dollars, quality of goods issues, etc. All impact on the macroeconomic side and
eventually on the energy side.
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General welfare issues, medical costs, inner city reconstruction, infrastructure issues.
They all change the relationships between macroeconomic activity and energy activity.

Obviously international issues. Now, I recognize there's a need to choose which issues
you want to deal with when you set up a model. But what we've done up to this point is we've
compromised too much in the current set-up of the models. I think we're avoiding dealing with
a lot of issues which need to be dealt with, which we need to try to find hard answers for, and
you need to be able to clearly understand those issues to even try to deal with them.

As modelers, we do too much of patching of model structures when the question comes
up in two or three years, as opposed to trying to anticipate the question and plug something to
deal with it into the model structure as we build the thing.

Now, the key attributes to try to deal with that looking forward aspect of things is done
to some degree within these models, and I've heard a lot of people mention the words. It's like
one of those types of things that you can't ever say you don't like, you know, like flexibility,
modularity. Coverages I've got up here; ease of structural change.

But those are real things that you have to make sure are incorporated into the model.
The structures here, the interindustry and the regional, are taking a move in that direction, but
you really need to think whether it's gone far enough to incorporate enough information to try
to deal with the questions that you've got to deal with in the future.

Let me tum to the models themselves. I'll tell you what. The only thing I really want
to point out in this slide because we've already heard an overview of the models, there's really
only two changes being made here. You're extending the time horizon, and you're increasing
the industrial coverage.

From what I've said already it's obvious that I think that's the right direction to go in.
I think you probably need to do more. Let's go on to the next one.

Let's take a look at the problems at least as I focus on them from this structure. The
first problem which was alluded to in the presentation is the handling of technology itself. It
wasn't alluded to as a problem. The coefficients on the IO are not static. They're dynamic, but
the dynamism of them is due to changes that take place in the energy modules in the national
macroeconomic submodule. At least that's what I'm reading from the Component Design
Report. In other words, they're being adjusted as they're fed down into the structure.

So the technology seems to be handled from a national perspective. What that misses,
even with the level of detail you have here, is sub-interindustry technology changes. What I'm
implying is even at 35 industries, you're still too aggregate.

A lot of the change which has taken place over the last ten or 15 years on a regional
basis or an interindustry basis has to do with change in the mix of the industry at a three and
four digit level of SIC code, and we need to focus on that a little bit better if we're going to get
a reasonable projection using these model structures.
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Obvious factors that the technology might impact would be things like productivity, the
employment mix, and of course, the output mix.

Along the same line, there are other factors that we're missing at a sub-interindustry
level, going below the 35 industries we've had here. Changes in capital mix, changes in output
mix, process changes which have a big impact both in terms of requirements for capital and also
in the way they feed through to the energy models.

Some of this crosses over and starts to deal with both the energy module and economic
module, but there's a need to coordinate those and probably take a more detailed look.

There's an old problem which is imbedded in all of these structures, and that's a reliance
on dollars as a measure of output. Most people are familiar with that, but what I'm talking
about is an issue of the quality of the products themselves.

A dollar today is not the same thing as a dollar in the year 2000 or 2010 both in terms
of what it implies for the absolute physical level of output or what it implies in terms of the
requirements for inputs to the process of production or in terms of what it requires in terms of
energy.

There's a real need to look at a quality issue in terms of the production we're talking
about, and ",allof these models, particularly the economic models, are relying on dollars as a
measure of output and as an absolute change which takes place over time, and you miss a lot
by doing that.

You're also creating a problem by picking up the extraction industry data from the energy
modules. The way I read the Component Design Report, and I'll quote here, is that the
"physical quantifies" -- and that's from the energy model -- "will be used to calculate growth
rates. Those growth rates will then be applied to the. base year constant dollar output levels."
That's for oil production, gas production, etc., coa! production, if I'm correct.

What that should suggest to you is if I'm doing it that way, it implies constant energy
prices implicitly by that equation. Of course, you're not assuming constant energy prices, which
means you're missing the dollar value of the extraction industry by a factor of whatever your
energy prices change by. Automatically you're imbedding an error within the model by doing
that.

That's not an appropriate way to pick up the output of the extraction industries. It
doesn't work.

Let me turn to the regional submodel, and again let me skip some slides. I didn't want
to run through, again, the characterization of the model. Obviously we've heard that already.
We don't need to do it again.

The only reason I'm putting this up is because despite all the changes and what I would
call rhetoric to say that we're doing something different, the regional model here is essentially
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still just a sharing model structure. You're sharing out the national level outputs to a regional
level of detail.

There are equations which deal with certain aspects of it, industrial output, income,
employment, housing, except that the bottom line is, when you get regional totals for these
variables, specifically the variables underlying the modules, you add them up. If they don't
match the U.S. macrolevel total, you basically adjust them. You proportionately adjust them
so that they match the national level total.

In any other words, that's a sharing model. And in fact, it's even worse than that
because depending on how you adjust them, whether it's proportional or not proportional, you
are creating a level of problem. You're ignoring the information you just got from your
regional models. You're saying your national model is correct, and you're basically just
throwing it out, and there may be some real information there that you're just chucking out the
window.

Right now it's just simply a sharing model. Again, I would say from that perspective
it's not aggressive enough. It's being too conservative. I'm not necessarily suggesting that you
use a complete bottom-up approach to modeling here on a regional basis, but I am suggesting
that you have some valuable information in those regional numbers, and by just proportionally
adjusting it down to the national total is throwing it out.

But you need to try to figure out a way to use that information if you think it's valid.
If you don't think it's valid, you don't need to go through all of this. You could share it out a
lot easier.

Now, the problems that I'm going to cite from the perspective of the regional model are
as I see them in the Component Design Report as they are written, and I understand the regional
model right now is being developed. So some of these problems, I think, are being solved.
Some of them are ones that you're trying not to deal with. You're just throwing them out the
window altogether. Some of them are probably real.

First off, I'm not sure if you're dealing with shifts within a region. By using this trade
model, you're dealing with shifts between regions in terms of activity, but I don't think you're
dealing with shifts within the region. In other words, you're developing national output levels
for certain products, and then you're sharing it down to the regions, and you're assuming that
those shares are based on some historical measure of share by region.

But we've seen over the last 10 years severe shifts within regions in terms of the products
and between regions. A good example would be the west-south-central region where, because
of the energy problems during the 1980's we've seen a strong impetus to try to push that region
into more technology type production. So, the balance of production even within that region has
changed aggressively over the last ten years or so. And the model, the way it's currently set
up, is going to miss that.

There's no regional variation in capital cost, and I'm not just talking about interest rates
here. There is simply just no variation due to environmental regulation, due to all sorts of types
of regulation on a regional basis.
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It's hard to ignore the fact that there is a lot of state regulation which changes relative
capital costs between regions. You just can't ignore that.

You're using historical share elasticities for industrial output. You're basically saying
the future is going to look like the past, like we all do in a lot of these models. Unfortunately
the future doesn't usually look like the past.

You need to take a look at the factors that have impacted the relative shares of output by
region to determine if they're reasonable things to assume about the future. You need to take
a little time to do a little more studying than just using historical data in this particular case.

I would venture to guess that you'll find that the historical share elasticities and what
comprise those shares are not going to be very valid in many regions for the future because they
dealt with specific things that happened, where maybe a region was more energy intensive than
another region or maybe it was more labor intensive in terms of its production, etc., which will
adjust those in the future.

There's also some capital availability variation by region. The model doesn't limit
capital availability by region. I think when you deal with issues of S&Ls failing, assortment of
banks, just general issues of what's going on in that region, I think there is a need to take a look
at capital availability by region, and that's not as big an issue as some of the others.

The ComponentDesign Reports make a real clear statement that they're going to ignore
regional taxes. Regional taxes vary substantially by region. I'm sorry. That's just something
you can't ignore. It's there. It's real.

Even if you only take the variation in taxes which exist today, it should be at least input
into the model. You shouldn't just basically assume it away. You can't do that.

There's also an issue of technology introduction, which also varies by region to some
degree. The sensitivities here are more related to the energy models, at least from my thinking.
We're talking about, for example, the types of heating systems which vary by region, as do the
capital costs associated with them. In many cases, the types of production may vary by region
depending on the resources available in that region versus another region.

The technology introduction does vary by region. In fact, technologies are targeted for
sale in certain regions around the country. They're not always targeted on a national basis.

One thing that bothered me a lot was the CDR seemed to suggest that regional energy
consequences are going to be addressed through the energy supply and demand models, and that
the regional macroeconomic models only address secondary impacts. That's almost the wording
that was in there.

In my thinking, that's circular reasoning. The basis of those regional energy
consequences in many cases is the macroeconomic variables and what the underlying activity is,
as I said earlier. You need to look at those first in terms of the drivers going into the energy.
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I'm not sure what the point was being made there, but I don't think it makes a lot of sense.
I think it's a case of the tail wagging the dog as opposed to the dog wagging the tail.

Similar to the issue of the share elasticities for output, historical share elasticities are
being used with exports. Again, there needs to be an evaluation of the determinants behind
those shares in the past, and it needs to be reviewed from the perspective of it doesn't make
sense to apply those historical relationships as you move out into the future. In a lot of cases
it doesn't between the regions of the U.S.

Regional employment was made a function of national output, national output per worker
and regional output. That implies simply there are no regional productivity differences, which
doesn't make any sense.

If you believe that education raises productivity and if you have different education levels
in different regions of the country, you'd better hope there are differences in productivity by
region. Either that or you're telling me that education has no impact oT productivity at all, in
which case we can stop investing a lot in education.

Commercial building stock, I'm glad to hear it was mentioned before because if you read
the CDRs, it's mentioned as an afterthought on one line. I applaud the concept of taking a look
at something more than just employment in the regions because obviously that's not sufficient.

The bottom line is you're simply assuming away too many variables. There are too
many variables which are important on a regional basis which you need to consider in a long-
term forecast. Water availability, regional capital availability, regional productivity differences,
etc. Those are very, very important.

In conclusion, I think I've been relatively critical of both structures. That's part of my
job. Again, I want to applaud the effort, but I think there are a couple of points.

As I said earlier, you need to be more aggressive in terms of developing the model
structure. You need a much clearer concept of what questions you're answering in the future.
You should be doing that first, then building the model second.

You need to take more time to explore the issues. I know everybody's got schedules,
but schedules sometimes make you do things that aren't correct just to get by. You should view
this as a research product and not just an ends to a means.

And last, as I said earlier, I think the macroeconomic modeling needs to receive a lot
greater emphasis than it's being given currently, even if it is from EIA.

Thank you.

MR. PEABODY: And our next speaker is Terry Morlan from the Northwest Power
Council.

MR. MORLAN: Hello.
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Jerry announced that having more time as if it's a good thing. I don't know how he feels
about speaking in public, but t:aving more time is not necessarily such a great deal as far as I'm
concerned, especially since a good bit of what I was going to say has already been said either
in the macro session this morning or just now by Paul.

I, too, would like to congratulate EIA on the progress they've made in the NEMS
design so far. It's quite an accomplisi_ment even for a group of people as experienced in
mt)Jeling the national energy picture as EIA staff are, and I was at EIA during the '70's when
there was a lot of exciting work going on. It was kind of a fun place to work, and I was also
there in 1980 and 1981 when it wasn't such a fun place to work, and I hope that working on the
NEMS has restored a little bit of the excitement and fun of working at EIA for the EIA staff.

I basically agree with the general balance that has been struck here between analytical
capability, on the one hand, and pragmatism, on the other. I'm pretty much a pragmatic
economist, and I think there's been a balance there, although I really mourn some of the
capability that's been left on the cutting room floor, so to speak.

There are four areas that I would like to comment on in general and the things vithin
these areas slop over on each other a little bit, but one is the nature of the energy feedbacks to
the economy, and these have really been mentioned by previous speakers.

The second is balance in the treatment of various sectors in the economy and in the
energy picture. A third one is the treatment of uncertainty in the model. And, finally, some
comments on the regional forecasting specifically.

Let me start with the energy feedbacks. I guess my feeling is that the feedbacks to the
economy, as the model is designed, and particularly in the response surface model are quite
limited. There was quite a bit of discussion of response surface models in the macroeconomic
session. I assume that a lot of you were there, but there was a good analogy to a reduced form
model given in that panel, and that was G.S. Maddala's reduced form speech. He said,
"Basically, you've got an elephant here, and you've got a work horse, and you want to make
the elephant into a work horse, and that's really all I have to say." That was a reduced form
speech. He took the essence of what he had to say and said it pretty quickly.

In terms of the feedback, first of all, as I understand it, the energy price feedback into
the economic model takes place in the form of an aggregated wholesale price index of fuel and
power. If that's the only energy price feedback you've got into the response surface model, then
it seems to me all you're likely to be capturing is general inflationary effects of energy prices.

And the effects of changing energy prices are really much richer than that, and part of
the problem here is that there is no way in the structure of ihe models as designed now for
relative prices to feed into the economic structure of the economy. This is partly because the -
- well, first, because if you aggregate the prices, you won't get the relative prices, but secondly,
you can't -- the way the model is structured now, the input-output coefficients are fixed
essentially. They've been described as varying over time, but what's really going on there, is
that they're being calibrated to a series of historical years, and then you put some sort of a trend
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on them.

They aren't endogenously responding to changes in relative prices or changes in demand
factors, for example. The bridge matrix that goes from aggregate final demand categories down
to input-output categories is a fixed scaling of the demands, as well, and it seems to me that
there's an awful lot of the response of the industry, of the economy in general to energy prices
and energy policies that have a lot to do with the structure of the economy.

If you look at the studies of changing energy, GNP ratios, for example, and most all of
those types of studies find that about half of the effect of the energy price changes or about half
of the effect in reduced energy GNP ratios has been due to structural shifts within the economy
among the importance of various industries and so on rather than direct elasticities of some sort
at the individual industry level.

So those kinds of structural changes, it seems to me, are quite important.

I think that there were real practical reasons for not picking some of the models that have
more dynamic input-output coefficients, but I wonder if there's not some way to take advantage
of those types of models that can respond in an economic structure to change in prices and
policies over time and try to maybe -- try to derive some trends in the coefficients from those
types of models that could be plugged into the NEMS system.

It might be a compromise between the two that could be achieved that way.

In terms of response surface models briefly, I think it's -- I'm really glad to hear that the
coupling between the full-scale DRI and the input-output models is being changed because
response surface models -- you have to design them specifically for the kinds of questions you
want to answer, and my experience has been, anyway, that we're really not much better at
forecasting what kinds of questions we need to answer in the future than we are forecasting
anything else in the future.

Let's move on to some questions of balance. It's stated in the Component Design
Reports that there's some direct feedbacks or overrides from the energy sectors in NEMS to the
macroeconomic and interindustry models, and in particular, that the results from oil, natural gas,
coal and refineries override the o _tput results of the interindustry model.

I guess my question is: what about electric utilities? Why are we not trying to get some
of the results from the electric utility model directly integrated and overridden in the macro and
interindustr3/' results, as well?

And, secondly, what about demand side resources'? That's part of the problem of the
fixed coefficients, again, that if you do demand side investments, and I think NEMS is making
a real effort to try to incorporate demand side investments in an integral way into the system,
although I'm not sure very many of you have seen that. A Component Design Report just came
out a few weeks ago that deals with that, and I was really encouraged to see that.
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My comment, you see, said that the broader problem with NEMS on the demand
feedbacks, and if that new demand side load and demand side management system works as
advertised, that's going to be a real advance in that area for the modeling, and I'm glad to see
it.

It may be that the reason we don't have electric utilities feeding back into the system is
indicative of a little bit broader problem that has to do with the service industries and the
economy in general. I'm not sure what it is about economic modeling. Maybe it's the economic
base model or maybe it's that manufacturing industries are sexier than service industries for
some reason or maybe it's the old arguments about taking each other's laundry in, but in
general, it seems to me that the service sector receives far too little attention in our thinking
about the economy.

You think about the service sector a minute and what it means. Actually about 80
percent of non-agricultural employment is in the service sector. About half of the output is in
the service industries, and if you look at the energy consumption side, the commercial sector,
which is mainly service industries related, it's about 16 percent of energy consumption in the
economy. It's not a small industry by any means.

And if you look at energy intensity and think about what's happened to the service sector
over time, it's been a growing sector of the economy, and yet that growing sector of the
economy is not nearly as energy intensive as the manufacturing sector.

Now, the manufacturing sector, for example, uses about eight times the amount of energy
per employee as the service sector and about three times as much energy per dollar of output
as the service sector. So when you're shifting from one of those sectors to the service sector,
it really can have a fairly significant effect on the energy demand.

So I think it deserves a little bit more attention than it's getting.

And another factor in that regard is that it's hard to find the service sector detail
sometimes in the design report, but it appears to be at the one digit SIC-level, and in my
experience of the types of models we use, that's not enough detail to drive a typical commercial
sector end use demand model like NEMS is supposedly going to incorporate.

And in the housing area, as well, you don't see a mention of breaking down housing
stocks into single family, multi-family, and manufactured housing, and those kinds of details are
really needed to drive the demand models in NEMS.

It seems to me that those kinds of breakdowns should be done in the macroeconomic or

;,nterindustry regional models because they're basically a function of demographic and economic
factors and not done at the demand model level probably.

One final area in terms of balance is that there's really not much discussion of
international in the design report, and I'm not sure what is really intended to be there, but in
terms of thinking about what things from the NEMS supply modules and so on could be input
directly into the economic forecasts, international sector has certainly got some candidates in
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terms of petroleum imports and exports, imports of gas from Canada, and so on.

Let's move to uncertainty for a minute. It's been my experience in dealing with
uncertainty and the risk that that entails in terms of energy planning and so on that when you
look at the bands of uncertainty on various factors, that the economic inputs pretty much
dominate all the other uncertainties in terms of your results.

And one concern I have about what discussion did take place on the uncertainty in NEMS
was that it appeared that the uncertainty was focused on macroeconomic national level
uncertainty, and with an economic potential model of the type we're talking about, the
uncertainty at the national level in terms of long-term growth is really not all that big.

You pretty much know where the labor force is going to go based on existing people and
fairly close trends on labor force participation rates, and you've got some idea of what kind of
productivity gains are likely to occur, and so when you try to generate a wide band of
uncertainty from a national forecast, you have trouble generating one with most models.

And yet if you go down to the regional level for a regional economy, uncertainty is much
wider than it is at the national level. In and out migration play a much larger role in a regional
economy, and similarly, if you start to break down aggregate economic activity into industry
level activity, the uncertainties become much larger.

I mean it's just a fact of life. I don't know whether it's the law of large numbers or what
it is, but whenever we're doing forecasts and we're comparing them to actuals, compensating
errors always save us, you know. In the aggregate it looks pretty good, and you start to look
in a little more detail and you find out that things are a lot worse when you get down to the
detail, but they do tend to offset one another.

So it bothers me a little bit knowing that economic uncertainty tends to dominate in this
analysis and that the only economic uncertainty that apparently is being talked about here is
aggregate macroeconomic uncertainty so that changing industry mix or uncertainty about industry
mix, for example, which may be quite larger and can have very serious impacts on energy use
are not really being built into the uncertainty structure is a bit of a problem.

What our goal really should be in planning is to minimize the expected value of energy
costs in the economy or something on that nature, not ignoring variance. You ought to be
looking at the variations and what kinds of energy policies really can help you reduce the risk
due to uncertainty in the future.

What kind of energy policies would reduce the adaption costs following a large change
in energy prices or some kind of disruption in energy prices? What's the optimal size of the
petroleum reserve?

These kinds of questions require an integral approach to uncertainty that I don't see
existing right now in NEMS.

Finally, let's turn to regional things. There's a lot of additional detail being added to the
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regional modeling capability in NEMS, and I think that's good. I won't try to talk about what
all that includes, but basically increasing the number of regions from four to nine helps,
providing outputs as well as employment, income, population and housing, those are all
important drivers if you're going to have demand forecasting inputs at the regional level.

I think like Paul though, and maybe for different reasons, I have the feeling that this
regional model is going to end up essentially being a sharing model, and maybe that's the best
we can do. I hope I'm proven wrong, but let me give you an idea of some of the things that
worryme.

First of all, the economic basemodels,I don't wantto evaluateeconomicbasemodels
here, but it seems to me that the longer period of time you try to apply an economic base model
over, or the larger a region you try to apply it to, the less applicable it becomes, and Charles
Dubois at one point said that if you follow the economic base model, then the only way the
world economy could grow and prosper would be if we export to celestial economies.

The other thing is maybe the economic base strategy is the reason we don't pay much
attention to the service sector. After all, it implies it's just a trailer. It's an afterthought, and
it's really driven by the industrial sector.

So in my opinion, at least, the level of aggregation that we're talking about here is too
big to apply an economic base model, and I feel like the time period is way too long to apply
an economic base model in spite of the real gut level attractiveness of the economic base systems
to most people.

It's advertised in the CDR that the economics sharing will be able to change over time
based on regional employment and energy prices, and one of the reasons that those particular
variables aren't going to help very much and you'll end up essentially with a sharing model is
that when you aggregate to something as large as the Census Divisions, meaningful differences
in electricity prices and wages are probably going to be aggregated out, and you'll have a very
difficult time getting a reliable and significant result when you estimate these equations
econometrically.

Again, I'd be happy to be proven wrong on that, but my experience has indicated that's
real tough to do.

One comment. I was a little bit confused. Paul mentioned something about the
employment equation. I guess he looked at a different employment equation than I did. I saw
an employment equation for the regional model that had in it a variable which was the aggregate
employment for a specific industry in the region as a function of the aggregate employment over
all industries in that region or function of aggregate wages -- excuse me -- in all industries in
that region.

When you think about what that variable is going to capture and whether it will really
help you explain changes in regional shares or not, when you think about it, the theory put out
there was that if you've got higher wages, that would tend to detract from regional growth. But
what is that variable really likely to be measuring?
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Well, it might be measuring just industry rr.ix. You know, maybe the region has got a
larger share of high wage industries, and so then what you get is that high wage industries, a
regional of the mix of high wage industries would tend to not grow as fast as other regions
because the wages are high? It doesn't necessarily follow.

The other interpretation, or maybe it's both, would be that the high wages in that region
reflect the qtuality of the local labor force, its productivity in general, the education levels, which
should be attractive to regional growth in the general thinking about things, and if that's the
case, then, you know, what sign do you expect on that variable?

And in fact, probably again you may have trouble getting a significant sign on such a
variable because it's got one direction on the demand side and another on the supply side.

And just to link it back to economic base, I think that the latter interpretation of the
thing, which is quality and the supply of local labor force, that's one of those supply side
determinants of economic growth that's not accounted for in economic base systems. So there
may be a connection there.

Finally, there doesn't seem to be any role in the regional model for international trade.
It may have just not been mentioned, but there wasn't any mention of it that I could see, and
there are some regions where international trade is a much more significant part of the local
economy than is true for the nation as a whole, and probably need to reflect that in some of the
regional models.

Well, finally, although my comments, I guess, were focused on the scraps on the cutting
room floor, going back to the earlier analogy, I really have been impressed with what's been
accomplished so far in a relatively short time, and I hope that after a period of testing NEMS
will become the primary analytical tool for the national energy policy development.

I h_td a chance to be involved with the National Research Council committee that worked

on the NEMS recommendations, and it seems to me that EIA has really made a good quality and
sincere effort to try to follow the recommendations and incorporate the kind of factors that were
in that committee report, and I'm really glad to see that.

MR. PEABODY: We're going to have a couple of rejoinders. Mark is going to say
something, but I also want to put the staff who are doing this on notice that if you would like
to say something, start thinking about it.

Kay Smith is sitting here. She's been involved in the regional model. Brian Unruh is
over here. He's involved in the interindustry, and then Jason Altman sitting beside Brian has
been involved in various aspects of the NEMS implementation.

Marie.

MR. RODEKOHR: Well, first of all, I did think the comments were very good, and I
thought there were some very good suggestions for looking at some differences, new things to
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explore in the future.

I guess maybe some of my comments are just to clear up misunderstandings. Others will
be a little more argumentative.

On the regional variation in taxes, you're quite right in that the macro part of that isn't
captured, but the energy part of that is captured. The various supply conversions' submodules
do have different tax structures depending upon the region in question.

Terry's talk, the use of a dynamic IO is something worth looking into, and it certainly
adds a level of complexity to what we have, but certainly something that's worth considering,
tOO.

Why we don't use electric utilities like we do refineries? Well, we'll have to explore
that. I'm not sure where that lands in the IO calculations, but you're probably right, and we
probably ought to, and we'll do that.

And as far as one of the other questions you asked, what about the value and the size of
the SPR, NEMS doesn't need to know that. We've already done that study. It's under 750
million barrels.

Thank you.
=J

MR. PEABODY: Additional comments, questions?

MR. McMAHON: I'm Jim McMahon from Lawrence Berkeley Lab. I have a question
for the two panelists.

The gist of both of your comments, part of it seems to be at the level of disaggregation,
geographic disaggregation, and I'm wondering if there are models that are at the state level.
You make specific recommendations about what level of detail you think would be adequate and
identify any models that exist at a greater level of detail.

MR. MORLAN: I guess that I would hesitate to jump from what I said to the conclusion
that I want more detail. I think what I would say is that at the level of detail they're working
at, probably some fairly simple sharing scheme is about all you can expect to use pragmatically,
and that maybe it's worth trying to get to something a little more dynamic, but it would be very
difficult at that aggregate level.

There was a comment in the macro session, so_:_ething about creating a market for the
new equations. I don't know if any of you heard that. It's akin to offsets for CO2 or SO2, and
that if you add more equations you ought to have to get r_d of some somewhere else before you
can do it.

I guess I subscribe to that. It's a good idea, and for that reason I guess, although there
may be some state level models that are available, I'm not sure that it's that important for
NEMS to try to go to that level of detail.
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MR. HOLTBERG: There was a point made by Jay Edmonds earlier this morning in
which he said that, you know, in looking at the DRI model, its focus largely is realized GDP,
and fromthat perspective in terms of using a macroeconomicmodel for energy modeling, maybe
there's a need to build a new macroeconomic model, and I think his real point was that most of
the macroeconomic structures that are built today were not designed for use in an energy model
specifically. So they don't always address the right aspects of what you want to deal with.

My comment is really not so much that you need to go to a much greater level of detail;
it is that maybe what you need to do is focus a little better on the things that are important from
a regional model or from an interindustry model in terms of the energy output or the energy
model itself, and structure it a little bit more in that way.

And what I'm suggesting is there's a lot of things missing, and that's more what I'm
saying as opposed to going to just simply a greater level of detail without respect to what you're
putting in that detail.

DR. BOYD: My name is Gale Boyd from Argonne National Laboratory.

Paul referred specifically to issues of regional variation and capital costs and capital
availability. Were you talking -- I understood the point that was made about how regulation
places specific capital requirements on the firm and that raises their cost of capital because they
have to invest in those kinds of equipment, but you seemed to also hint at the notion that there
may actually be something akin to capital rationing going on in terms of the cost of capital that
firms use.

Is that part of your comment on capital availability or are you talking about simply, well,
there's not a bank down the street to lend it to us?

MR. HOLTBERG: I think it's a combination of the two, and what I'm really suggesting
there is that maybe you want to address it by taking a look at what dam's available, to look at
issues such as maybe possibly rationing by region, issues of limited capital availability, for
example, in inner cities due to bank rationing where they basically say, "I'm not going to lend
here, period."

You may have some biases which are created in the regions. You may not. I mean the
bottom line may be that that may simply not exist because the regions are so darn big that it
washes out in the issue of the size that you're dealing with.

It may not though. I don't know. I was raising it as an issue that maybe you want to
take a look at.

The other side of it, as you mentioned, in terms of cost of capital, there's just an out-and-
out statement in the CDR that says, "Hey, we're going to assume cost of capital is the same
everywhere." I mean I just don't think that's a reasonable statement that's in the CDR.

MR. PEABODY: Anyone else?
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MR. KNOX: I'm Hugh Knox from the Bureau of Economic Analysis, another alumnus
of EIA.

I thought the comments by the reviewers were excellent, and I wanted to highlight
especially a need to focus as much as possible on some bottom-up analysis. I've been beating
Ron over the head with that idea for the last two or three years, and I'm sorry he's not here to
get beat on again.

I think that other niceties aside about the modeling process and how the world works, the
bottom-up is especially important if you're going to be serious about doing longer term policy
studies. You can respond to Congress with a top-down sharing scheme if you're just looking
at the short term response, if you have enough information to use your sharing in top-down
schemes.

Where the problem comes is where you're talking about policies on emissions, oil import
fees, things that have major geographic incidence that you need to have a way to build in not
trickling down from some off-line maeroadjustment, but actually deal with real regional data.
That's the major flaw that I've seen in the presentation this afternoon.

MR. PEABODY: Other comments?

MR. ASKLUND: I'm Clair Asklund from DRI. So here I am.

It was mentioned that there is work being done on the model. To defend me and the
company, there are a couple of dynamic properties of the model that I should mention that are
capabilities. I'm not here to try to oversell it because the model was designed to address just
energy issues and to try to get some dynamic properties into the model in order to explain how
a changing, basically top-down kind of national impact would share out to activities in regions.

J

Using the phrase "sharing down" or "top-down" is a fair enough characterization of the
model as built. There are variations in regional tax rates in the model. What the model doesn't
purport to do is to forecast how those rates will change. So as a share of cost, they vary by
region.

The main properties in the model are really linked to two different kinds of regionally
varying levers, if you will, in the model that include a cost variable that does have labor and
energy price detail, and since the CDR that has been expanded to include oil, gas, coal, refined
petroleum products, electric utility and gas utility prices by regions.

. So there's considerably more regional price levers within this cost term. The cost term
does effect the elasticity of output by region. So it's not just shared down. To the extent there's
a different cost structure in different regions of the country, that will change directly the
production level in the key industry.

There are also interindustry linked potential demand variables in the model that to the
extent a major end market of an existing industry grows, other industries within that region
grow. So there are some reasons for activity to expand and increase beyond just a simple share-
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down of national behavior.

At the same time I don't want to oversell the fact that it is addressed mainly for doing
energy policy simulations. It doesn't address questions about, say, education and the role of that
in changing the skills of the work force, and there are points about, you know, the appropriate !
level of demands to put on the model that are very fairly addressed. So I'm not really criticizing
the comments made. l'm just suggesting a perspective.

Since we're in the market for seUing equations, it has 800 estimated equations. When
you put in identities, we're well over 1,000 equations now. So it grows very quickly.

MR. PEABODY: Thanks.

MR. LAUGHLIN: Hi. I'm Keith Laughlin from the House Science Committee.

I looked into the modeling that went into the National Energy Strategy pretty closely, and
it was my opinion that it was a very Rube Goldberg kind of process. There was a lot of
patching over to try to address problems as they came up.

And I'm not saying there's anything necessarily wrong with that, except that in my
opinion it was, to use the term of the gentleman from DRI, I think it was oversold. The
problems in that were really minimized, and it was portrayed as being relatively flawless, when
it was pretty flawed.

I guess I had a two-part question for both sides of the panel. I'd like for our reviewers,
rd like to know how you think how NEMS compares with the modeling, the FOSSIL2 modeling
which was done for the NF_.S,and I'd like the EIA perspective on how you would make sure that
this is not oversold.

I think that a lot of their criticisms that they made are probably valid, but you probably
have very good reasons why you can't address all of the concerns they made. So I would like
to know how you are going -- what steps you are going to take to make sure that when Congress
looks at this material, that we understand that this is not flawless.

MR. MORLAN: I guess it's kind of hard to do much. I don't know that much about
FOSSIL2. I know it's a systems dynamics model, and I know what the opinions of people that
work in the industry are of systems dynamics models, but it's really hard for me to get a handle
on quite why.

There's a tendency to caricature them as being something that can answer any question
you want. You just build it into the model, and it's a very flexible system that way, but it ends
up giving the reputation that it's not very scientifically based or valid somehow.

And I'm not sure, you know, to what degree that caricature is fight, but nevertheless that
opinion is out there, and it probably affected the response to the use of that model in the national
energy plan.
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That's about as much as I can say about it.

MR. LAUGHLIN: Is it an improvement?

MR. MORLAN: I think, yes. Theoretically this is an improvement. First of all, if
nothing else happened, the process that we're going through right here today is a big
contribution to that.

When you get right down to it, you can make any model do whatever you want pretty
much. It's up to the modeler. What is important is how much credibility does the model have.
How much exposure does it have? How much is the general structure of the model and its
inputs and uses, how much have they been exposed to the public and reviewed? That's a lot of
it right there.

So just from that point of view, it's probably a real step forward here. But I guess my
conclusion would be that in general this would be a step forward, although it's certainly going
to complicate the analysis, make it a much more laborious analysis. You know, all of that
credibility and detail doesn't come free, as I'm sure these guys will tell you.

MR. RODEKOHR: I certainly could never say anything against the FOSSIL2 model
because I have to work with these people, after all. It does, however, focus on an area and an
issue that the NEMS model that we've been talking about today doesn't focus on as much, and
that's the long term, and that, of course, we've put off our long-term modeling until next year.

But you're much more susceptible to the kinds of patches and problems that you
discussed in that area because let's face it-- what do I know about a technology in the year
2020? Well, really I don't know anything, and it's one of the reasons I don't like to do long-
term modeling because it can be anything you want it to be.

And, in fact, in part of the NES, part of the process that was going on was that
everybody was rolling out their favorite technology and saying, "Oh, I'm going to be the
cheapest," and the next guy would say, "Well, no, I'm going to be cheaper." And, you know,
it was liar's poker going on here, and that's just the nature of the process.

It's one of the reasons if we do do anything in the long term, it's going to be very
simple, and it's going to be very transparent because I don't enjoy playing those kinds of games.

As to overselling what we're doing -- and Terry talked about the process -- we've
designed a process that we think will keep that from happening. We started by asking the
National Research Council where do you think we should be going relative to where we are, and
they did a big study, and we're following that study.

Part of what they also said or suggested was that you need to get a lot of input from
different people, and we've designed a process to do that, and this is part of that process.

I hope it happens that we don't oversell the model. Also it leaves you susceptible,
however, since everybody has their favorite thing that they think is the most important thing in
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the world and your model needs to have it in. We have to use a little bit of our own, I hope,
good judgment to embrace the good ideas and just politely step back from the bad ideas.

Thank you.

MR. PEABODY: Other questions, comments?

MR. GELB: Bernard Gelb with the Congressional Research Service.

Really kind of a technical question. Based upon my little, small understanding and
failure to read the detailed report as to the interindustry model, and there was conversation here
about output being measured in dollars, and I'm aware that BEA is wrestling now with their
revisions of gross output by industry, and it seems to me that there's a correspondence there and
that you may well have had a similar problem in allocating.

Basically it amounts to deciding how important one industry is relative to another, and
you have problems of productivity change over time and prices and so on and so forth which
relate to some extent, to things which Mr. Holtberg said.

I was wondering to what extent that problem is a problem for you or has been a problem
or perhaps isn't.

MR. RODEKOHR: Well, if I understand the question, measuring output in terms of
dollars is a problem, and quality is a problem, and I don't think they've discovered a way for
all of it to go away quite yet.

Let me give you an example. A P-38 and an F-15, they're both airplanes. They both
fly in the sky, but they're two different things, and a P-38 might cost $100,000 and an F-15 $40
million. Well, is your $40 million plane that much better than your P-38?

That's the kind of quality issue people wrestle with, and I don't think they've really
found an answer to that yet.

Measuring output in terms of dollars is really the only thing I think we can do right now.
You've got a few commodities you could measure in physical terms and not be too badly off.
You could talk about tons of crude steel or barrels of oil, for example. You can talk about
numbers of vehicles, but a vehicle, you know, ranges from an Escort to a Cadillac, and they're
t_'o different things. So I guess that's the best I can tell you.

MR. GELB: I didn't phrase my question very well obviously. What I mean to say is
that if you've got an IO table at a particular point in time and it's so many dollars of input for
Sector 1 to produce the output of Sector 3, etc., etc., this is based on a certain point in time,
and at some other point in time not only do the coefficients change, but the rates of change in
productivity change as well, and you have dollars in one period and dollars in another period,
and so it seems to me that the kind of problem that BEA is wrestling with in relative importance
of different industries in the economy wouid be a problem for the NEMS model as well.
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MR. RODEKOHR: It is. However, in the IO table, the coefficients do change over
time based upon trends and the expert judgment of the people at DR/, and there are increases
in productivity. I mean that's one of the big factors that drives overall economic growth, is
increases in productivity.

Do we do it fight? I don't know about that. We at least try.

MR. SPARROW: I'm Tom Sparrow from Purdue. Hi, Terry.

MR. MORLAN: Hi.

MR. SPARROW: I think one of the things that Terry said that interests me most was
the issue of uncertainty, and I don't think we've discussed that.

Maybe it was discussed this morning, but how does the model treat uncertainty in
demand and equilibrating between the demand and supply side? Do you simply take three
scenarios and develop knife edge responses to each one of those scenarios, or do you attempt
to look at a -- give a supply side option which is fairly good under all scenarios, but not
necessarily best under any one, to come forth and in fact be chosen as the correct response to
uncertainty?

Do you use over-under type models where you explicitly look into the cost of having too
much supply or the cost of not having enough supply and the asymmetry in those costs to decide
upon your supply side scenario?

MR. RODEKOHR: The issue of uncertainty, in general, we have usually treated by
either scenarios or by slightly more sophisticated technique and that is taking the sum squares
of several scenarios and calling that uncertainty.

In other words, we haven't spent a huge amount of time on it as of yet, just like most
other forecasters don't. You know, you have a reasonable range for some of your inputs, and
you take a look at the range of your outputs, and you say, "Yep, I've done uncertainty," and
you move on.

We are going to be doing more than that. It's a little bit unclear as to how much moreJ

than that. We do have one advantage over many other modelers, one advantage and one
disadvantage, and that is that we've been forecasting long enough that we can develop a track
record, and I was talking about this morning --I see Jim's not here -- there's a group of
physicists out somewhere in the Midwest who took our forecasting results, and using some
clever statistics, developed confidence ranges for a lot of our variables based upon this track
record, and this is one approach we're looking into.

We've had suggestions. Believe me we've had a lot of suggestions in this area. Other
people thought, well, if the people who build models of nuclear power plant accidents can run
their model, you know, 500,006 times, why can't you run your model 500,000 times?

So we've gotten a lot of varied comments on that. We're trying to sort through them
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now and trying to pick something that's doable that's an improvement over what we're using
now to characterize uncertainty.

It's a problem with the way I believe everybody presents their results, however. We're
not unique in that area. i

MR. PEABODY: Further questions?

MR. BELZER: Hi. I'm Dave Belzer from Pacific Northwest Laboratory.

Initially there was a comment that was made that there was a linkage between the supply
modules in terms of the initial investment or reduced investment from different scenarios brought
into the interindustry framework. I just was trying to get a better indication of whether there
was a clear plan or method by which that was also going to be done at the end use sector level
in which at least in the building sector there'd be menus of technologies with different capital
requirements. I expect the same case to be true in the industrial sector, and whether that's going
to be -- if there's any timetable for that mapping to take place from those end use modules over
to the IO and regional module.

MR. RODEKOHR: You want a clear plan, huh? Well, we have a clear plan that we
don't know how we're going to deal with that issue yet, and the reason we have that problem
is there's a good accounting structure developed in electric utilities, in refining industries that
allows you to see their capital requirements. There's also a clear accounting structure in the
macromodel for those sectors.

That's not true in the other sectors. Let's take the residential sector for a while. You

invest in an energy efficiency improvement to your house. That's going to end up in one
macrosector. If you do it in an appliance, it ends up somewhere else, and it just varies all over
the map. So there's no clear accounting from the other demand sectors back into the
macromodel that I'm aware of, let alone the problem of figuring out how much investment is
already assumed in the macroprojections.

That's what I'm having all the problem with. I caJ_'t see that clear accounting structure.
So that's where we stand right now.

MR. PEABODY: Someone else? Comments, questions?

MR. LAUGHLIN: I'd like to return briefly to the issue of measurement of output and
the business of measuring it in terms of dollars or measuring it in terms of physical units where
those things are well defined, and it does relate to this issue of price indices and quality that the
BEA has been wrestling with a lot, but I think that that issue that they're dealing with of price
and quality and the example you gave of the airplane may not be that relevant to what the goal
here is, and the goal here -- whereas there was a good point made that macro and regional
drivers are what drive energy demand. The point of this modeling is to get at something that
is good at driving energy demand.

And so there may be cases where the issue of the price index -- you have to then look
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at the energy implications in terms of modeling energy demand in the energy sectors, not just
the issue of the valuation in and of itself.

The problem with the valuation and the trends in, say, whether or not that plane you gave
the example of shows the output of that industry growing very fast is that if it used the same
amount of energy to make that plane, we might mistake that as an energy conservation
improvement when, in fact, it's purely an issue of valuation.

And so when we're thinking about that problem of valuation, it's not just a macro and
measurement issue. One has to look at it in the context of how that information is used to drive
the energy sector, and I won't purport to have an answer to that, but that's the context at which
it has to be looked at.

MR. RICHARDS: Gordon Richards, National Association of Manufacturers.

I wanted also to address the issue of using physical output measures to substitute for
doUar based or deflated dollar based output measures. That is, the Federal Reserve does, in
fact, use physical output measures to compile its index of industrial production, but one of the
key problems associated with that index is that for certain kinds of output, it has proved
impossible to actually generate indices based on physical units because the units differ from each
other too much.

So what the Fed. actually does is very often to count physical output based on energy
use, and here, of course, you have exactly the problem that was just brought up visually by one
of the participants, and that is that you're getting into circular causality for measuring physical
output in terms of energy use and then deriving energy demand from that measure of physical
output. Clearly you've got circular causation.

MR. PEABODY: Anybody else? We thank you all very much for coming, and
particularly I want to thank our reviewers, Paul Holtberg and Terry Morlan, for giving us their
time.
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