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Monday, July 15, 2019
--- On commencing at 10:08 a.m.

MS. ANDERSON:  Please be seated.

Good morning.  We are here today for Day 10 of an oral hearing with Toronto Hydro for a rate application for rates effective 2020 to 2024, OEB file number EB-2018-0165.

We were just about to start off with our next witness panel, but before we do, Mr. Sternberg, is there a preliminary matter?
Preliminary Matters:


MR. STERNBERG:  Just one brief matter, if I may.  At the end of last week Toronto Hydro provided a revised interrogatory response to IR 1B-SEC-3 and in connection with that produced one additional document.

There's been some discussion between counsel, and SEC has asked Toronto Hydro to, by way of undertaking, to answer three follow-up questions relating to that response and to that document, and Toronto Hydro has indicated they are content to do that.

If I may, I am happy to read what those three questions that we received from SEC are into the record, and we would be happy for them each to be marked as undertakings.

Those three follow-up questions are, number one, please explain what the hourly rates specifically reflect; i.e., median or average wage rate within the job classification band.

Number two, for each of the listed job classifications, please provide Toronto Hydro's average actual hourly base pay in 2017, the same period as the analysis.  The response should exclude overtime or any other type of compensation that is not directly comparable to the Toronto Hydro rates listed in the document.

Finally, number three, for each of the listed job classifications, how many on an FTE basis are employed by Toronto Hydro.

As I said, Toronto Hydro is content to answer each of those three questions by way of undertaking.

MS. ANDERSON:  Thank you.

MR. MILLAR:  Madam Chair, I propose we mark those as Undertaking J10.1, J10.2, and J10.3 respectively.
UNDERTAKING NO. J10.1:  TO ANSWER THE DESIGNATED FOLLOW-UP QUESTION.
UNDERTAKING NO. J10.2:  TO ANSWER THE DESIGNATED FOLLOW-UP QUESTION.
UNDERTAKING NO. J10.3:  TO ANSWER THE DESIGNATED FOLLOW-UP QUESTION.

MS. ANDERSON:  Thank you.

Any other preliminary matters before we begin?  Yes, Ms. DeMarco.

MS. DeMARCO:  Madam Chair, I am just looking at the schedule today, and it has Dr. Petrunic up for direct examination.  We note that she has another commitment later this afternoon, so we are asking that the Board have her start first thing tomorrow morning.  We understand that other parties are also requesting the same thing, including Energy Probe.

MS. ANDERSON:  Yes.  That's fine.  We appear to have the time in the schedule tomorrow, assuming we make good time today, and if we finish up with Dr. Lowry today.

MS. DeMARCO:  Thank you very much.

MS. ANDERSON:  Okay.  Thank you.

Mr. Sternberg, your witness.  Oh, sorry.

MR. STERNBERG:  No.

MR. MILLAR:  Actually, my witness, Madam Chair.

[Laughter]

MS. ANDERSON:  And you know, I knew that, because I talked to Mr. Millar about his direct just before we came in.

MR. MILLAR:  The tables have turned, so --


MS. ANDERSON:  Yes, the tables have turned, thank you.

[Laughter]

MR. MILLAR:  Good morning, Madam Chair, and Board Staff is pleased to introduce Dr. Mark Lowry, who is well-known to the Board.  I am hoping we can have him affirmed.
ONTARIO ENERGY BOARD STAFF - PANEL 6
Mark Lowry, Affirmed.
Examination-In-Chief by Mr. Millar:

MR. MILLAR:  Thank you, Mr. Janigan.

Madam Chair, we will be seeking to have Dr. Lowry qualified as an expert in regulatory economics, econometrics, and incentive regulation plans, in particular total cost and reliability benchmarking.

You will recall that is almost exactly the same wording we used with Mr. Fenrick on Friday, and I understand there are no objections, though I would still propose to very briefly go through some of Dr. Lowry's qualifications.

MS. ANDERSON:  Okay.  Why don't you go through the qualifications.

MR. MILLAR:  Very well.  Good morning, Dr. Lowry.  Could you please pull up your CV which was filed on March 20th, with your report to the Board.

DR. LOWRY:  Yes, I have it.

MR. MILLAR:  You are the president of Pacific Economics Research LLC, and you have held that position since 2009?

DR. LOWRY:  Yes.

MR. MILLAR:  Very briefly, what does PEG do?

DR. LOWRY:  Well, we're an economic consulting firm that works mostly in the area of utility economics, and our particular specialties are statistical studies of utility performance and alternative approaches to regulations, such as incentive regulation.

MR. MILLAR:  What are your responsibilities at PEG?

DR. LOWRY:  Well, in addition to managing the company, which I own, I also am our, usually our principal investigator and expert witness.

MR. MILLAR:  Prior to becoming the president of PEG you were a partner at PEG for many years?

DR. LOWRY:  Yes.

MR. MILLAR:  Prior to that you held a variety of positions, including VP and senior economist at Christensen Associates?

DR. LOWRY:  Yes.

MR. MILLAR:  You were an assistant professor at the department of mineral economics at Pennsylvania State University?

DR. LOWRY:  Yes, I was.

MR. MILLAR:  You have a B.A. and Ph.D. from the University of Wisconsin, Madison?

DR. LOWRY:  Yes.

MR. MILLAR:  And you have authored or co-authored many papers.  Can you confirm that many of these would relate to econometric benchmarking, IRM, statistical analysis, that type of thing?

DR. LOWRY:  Yes.  Including, for example, papers on cost benchmarking for power distributors.

MR. MILLAR:  Okay.  Similarly, you have also appeared as a speaker at many conferences over the years.  Would these -- at least some of these have involved similar topics?

DR. LOWRY:  Yes.

MR. MILLAR:  The CV -- and again, I won't ask you to go through any of these, really, but it lists numerous major consulting projects that you have worked on, but many of these would deal with the same areas?

DR. LOWRY:  Yes.

MR. MILLAR:  And you have been called as a witness in many of these proceedings?

DR. LOWRY:  In numerous proceedings, yes.

MR. MILLAR:  You have been qualified as an expert in those?

DR. LOWRY:  Yes.

MR. MILLAR:  Okay.  You have -- Madam Chair, with that, I think that concludes my examination of Dr. Lowry's qualifications.  I am not aware of any objections, but if there are any, we're happy to hear them, and we would seek to have Dr. Lowry qualified as I described earlier.

MS. ANDERSON:  I am just looking to the room to confirm.  There are no objections?  Then the panel agrees, thank you.  So qualified.

MR. MILLAR:  Thank you, Madam Chair.  Dr. Lowry, Board Staff filed a report in this proceeding entitled "IRM design for Toronto Hydro Electric System", which was filed, I think, as Exhibit M1.

Did you write this report or was it and the analysis documented and prepared under your supervision?

DR. LOWRY:  I wrote it, and the empirical work was supervised by me, yes.

MR. MILLAR:  And there were a variety of interrogatory questions filed.  Did you either prepare the responses to those or were they prepared under your direction?

DR. LOWRY:  Yes.  A combination of those two.

MR. MILLAR:  Are there any corrections or anything that needs to be made to those documents --


DR. LOWRY:  No.

MR. MILLAR:  -- that have been filed?  Okay, thank you.  And do you adopt this evidence?

DR. LOWRY:  I do.

MR. MILLAR:  Okay, thank you very much.

Let's move into just a brief summary of the evidence.  Can you please give us an overview of your key conclusions with respect to your cost benchmarking work and how your conclusions differed from those of Mr. Fenrick?

DR. LOWRY:  Yes.  Well, in one of these proceedings where there are duelling benchmarking experts, there's always a swirl of issues, and what I always try to do is kind of boil it down to the most important issues that the Panel needs to think about, sometimes making note of some less important issues.

But in the hearing today you're probably going to hear mostly about four issues that arose in the written evidence and also in the cross of Mr. Fenrick, of Power Systems Engineering, so I might start by noting that Power Systems Engineering works for, has worked, done benchmarking studies for, a number of utilities in the province of Ontario, and these utilities face quite varied business conditions, everything from Toronto Hydro, which is a very urban service territory, to Hydro One Distribution, that has a very rural -- has very large rural areas that it serves.

So as PSE goes from project to project with these diverse clients, the benchmarking models that they use have changed quite a bit.  And this is, in my view, a questionable practice inasmuch as there is in principle only one cost function and, for example, it would recognize both urban challenges and rural challenges in the same model with the equal exactness.

But in fact Power System Engineering's model is very different from the one they did for Hydro One Distribution, and I feel that it has much more emphasis on urban challenges and would not be the one that PSE would choose to benchmark Hydro One Distribution.

A second issue that is raised in this proceeding is about a whole bunch of what I will call second-order terms that have been added to this model, something that Mr. Fenrick and PSE did not do in the past.  A second-order term for, say, a business condition variable would be either a quadratic term, such as if you have an urban congestion variable, then you have urban congestion squared.  Or maybe you could have an interaction term where in addition to having a congested urban variable and an underground variable, you have undergrounding times congested urban.

So they have a whole bunch of these in the model.  And this, this my opinion, in addition to jeopardizing the precision of the predictions, opens up a Pandora's box of controversy over what of these second order terms are appropriate to put into such a model and which are not.

Usually when we do models, we're very sparing in the use of these terms and we usually use them where you can predict the value of parameter estimate.

The third issue that comes up is about the proper capital asset price index.  It sounds like a really obscure issue, but it is the main component of the capital price, which is going to matter a lot in one of these benchmarking studies because capital cost is a little over half the total cost.

It used to be a no-brainer that you would use for this purpose the Electric Utility Construction Price Index that is used -- that is prepared by Statistics Canada when you do it for a Canadian utility.  But unfortunately, the accuracy of that particular index of Stats Canada went down over the years, and finally they discontinued it.  So now you have to have a new one and Power Systems Engineering and us differ as to what’s the right one, and we like to use the best available Canadian one whereas he is basically using an American index.

I should also mention that we found some errors in Power System Engineering's work, and there were also some errors in our own work to be sure.  And I only mention these here because there are going to be some errors in these complicated statistical benchmarking studies, usually the other side will uncover them and they can be corrected before the end of the proceeding.  But just to point out that there were definitely some errors that PSE made as well.

MR. MILLAR:  Dr. Lowry, what were the key differences in the benchmarking results between the two studies?

DR. LOWRY:  Well, when you do a study that more aligns with my concerns about the issues I just mentioned and others, we find that the company's cost is about 16 percent above our model's prediction on average over this period, so definitely above cost and getting to where you could start to worry.

Like PSE, we did find a deterioration in the company's performance over the sample period.  But for both PSE and our models, the accuracy of results in the early years of the sample period is not as good as it is around now, or in the next few upcoming years.

Another thing we did that was different from them is we presented models of capital cost and O&M expenses, so you could get an idea of where they are a good and a bad performer.  It can mean a lot of additional valuable information.

For example, their 16 percent over cost according to us, but actually their O&M cost performance is pretty good.  Their capital cost performance is not good and is starting to get worrisome.  So I think to me, that is a very useful addition to just giving total cost benchmarking results.

MR. MILLAR:  Thank you.  Dr. Lowry, there's been quite a bit of discussion in this case about Toronto Hydro's custom IR plan, including its proposed C factor. And in your evidence, both in your report and in some interrogatory responses, you describe some concerns you have with the proposal.

Could you please provide us with a summary?

DR. LOWRY:  Yes.  To me, the ratemaking treatment of capital is the number one issue in this proceeding.

Under the proposed C factor mechanism of the company, which is very similar to the one in the first -- in their first custom IR, which kind of set a template for other utilities in the province, the company is basically going to be ensured recovery of almost all of its proposed capital expenditures, if the company actually incurs the costs.  Any cumulative cap ex under spend would be returned to the ratepayers.

And on top of that, some capital costs are addressed by a variance account, such as the externally-driven capital variance account, also by Z-factors.

So really, capital revenue is chiefly established on a cost of service basis.  And the price cap index effectively applies mainly to the O&M expenses, OM&A expenses, even though it isn't really designed to play that role.

Now, despite this proposed claw-back of the under spends, the company is still, in my opinion, has an incentive to exaggerate its true cap ex requirements because this strengthens the case for a C factor, which provides the company with supplemental revenue, and it also -- sorry, my screen went blank here for a sec.

And it just gives it an opportunity to have a little bit of slack in its cap ex management, that it isn't running up against a ceiling all the time.

So in my opinion, there is also weak incentives to contain capital expenditures.  There is between all of these provisions like the claw-back and the variance accounts, and of particular concern is that there is a perverse incentive to make -- spend excessive amounts on capital expenditures, so as to reduce the OM&A expenses in an inefficient way.

This not only matters to customers, but it matters to vendors of OM&A inputs, such as the Power Workers Union.

Now, another problem with the proposed mechanism, like the previous one, is that it is asking for virtually dollar for dollar compensation for any capital revenue shortfalls in a period when cap ex is high, but there will be no counterbalancing requirement that they have unusually slow price cap index growth during any subsequent period when capital cost growth is slow.

And that is something that can actually very much occur, because once this large surge in cap ex that's been going on for a decade or thereabouts is done, there will be a downward pressure on cost growth from the depreciation of that surge cap ex.

A related problem with the approach is that the kinds of expenditures for which they are asking for supplemental revenue is, on the whole, the same sort of cap ex that utilities are incurring in the productivity studies that would be used in the past and in the future, in order to set the base productivity trend.

And so there is a risk of double counting not only in this proceeding, but between proceedings of capital expenditures, once to get the extra revenue now, but secondly, because the X factor is generally low because utilities spend a lot of money on capital expenditures.

So for all of these reasons, the Board naturally has to be very vigilant about these capital expenditures, and a great deal of time and effort has been devoted in this proceeding to this review.

But unfortunately, the Board and the intervenors are very hard pressed, in fact, to know when and where to press back against proposed capital expenditures.

So in my opinion, there is a need to have some sort of a more mechanistic incentivizing approach that is also more fair to customers, while also ensuring that from one plant to the next, these IRMs are reasonably compensatory for an efficient utility.

So in my testimony, I discuss possible upgrades to Toronto Hydro's proposed C factor mechanism.  And topping the list is some sort of an adjustment like that which the OEB recently approved in the custom IRM for Hydro One Distribution, and in that mechanism there is a special stretch factor that would apply only to the calculation of the C factor.

And this stretch factor could, in principle, be calibrated so that it has the same type of a markdown as that which occurs in the advanced capital module in 4G IRM, because another one of my concerns is that it is so much sweeter to go with with a custom IR than it is to do 4G IRM that utilities, particularly the larger utilities, want to bypass the 4G IRM, even though it has better incentive properties and lower regulatory costs.

So I have done some research that was discussed in response to an interrogatory to the School Energy Coalition, which showed that to get an extra stretch factor that was more in line with the markdown on the advanced capital module that you would need a stretch factor more like .60 instead of the stretch factor of .15 that is in the custom IR decision.

Now, there are other ways you could try to skin this cat.  For example, you could rule that any cap ex that is subject to supplemental capital revenue in this proceeding be tracked in future proceedings so that between rate cases the benefit of its gradual depreciation is passed through to customers.

Another thing you could do is what's been done by the Board in recent proceedings where they just took a bit of an axe to the proposed capital expenditures of the company and just disallowed about 10 percent of them, is what the Board has in practice been doing.

MR. MILLAR:  Okay, thank you.  Toronto Hydro filed a report from PSE entitled -- a reply report to PEG evidence, I believe on May 31st.  You have read that report, correct?

DR. LOWRY:  Yes, I have.

MR. MILLAR:  There was also a round of interrogatories on the topic of that report, and responses to that were filed on June 21st.  You are familiar with these?

DR. LOWRY:  Yes.

MR. MILLAR:  Just very briefly, can you give us your thoughts on that report?

DR. LOWRY:  Yes, I consider this reply report to be basically an attempt to rebut aspects of my direct evidence in this proceeding.  One of the things they did was to highlight one of the errors that we made in our research.  They also criticized some aspects of our methodology.

And I really believe that this unscheduled commentary should not carry much weight with the commission.  For example, probably the biggest issue that they make in the commentary is that the asset price index that we chose for Toronto Hydro when we were so bold as to use a Canadian escalator grew considerably more slowly than the analogous indexes for the U.S. electric utilities in the middle years of the sample period.

But actually, there is lots of reason to believe that the available U.S. asset price index likely exaggerate the asset price inflation.  It is due chiefly to the fact that that index has not been updated for many years.  It doesn't -- it has fixed weights.

When asked about this on the witness stand, Mr. Fenrick said that he didn't know anything about the weights on this index that he has championed in multiple proceedings.

But even more important is the fact that the focus of this benchmarking exercise is not a TFP trends or the evaluation of cost trends, but rather it is to benchmark the level of Toronto Hydro's cost.

And I showed in an information request that we sent to PSE that when you think of it on a levels basis that our use of a different asset price index for Toronto Hydro actually helps the company.  If anything, it is biased in their favour instead of being against it.

Another thing I might just mention is that the -- they like to complain about our use of valuable older capital cost data that increases the accuracy of capital cost benchmarking.

I believe that it is very important to get capital cost benchmarking right.  In the future I think it would behoove the OEB to move more and more into the area of statistical capital cost benchmarking, for which accurate evidence is necessary.

They like to complain that it is hard to review this evidence, but actually, the data that we use for this are almost entirely in the public domain, and we have similar problems grappling with some of the fancy business condition variables that PSE uses, but we don't really just advocate them being thrown out just because they're hard for us to review.  We kind of give them a bit of a benefit of the doubt that they're done correctly even though it is very hard to actually verify that.

MR. MILLAR:  Okay, thank you very much, Dr. Lowry.

Madam Chair, those are my questions, and Dr. Lowry is available for cross-examination.

MS. ANDERSON:  Thank you, Mr. Millar.
Dr. Higgin.


Cross-Examination by Dr. Higgin:

DR. HIGGIN:  Good morning, Madam Chair.  Good morning, Dr. Lowry.

Just a couple of preliminary matters to set things up.  I will be using the Energy Probe compendium for most of my cross-examination.  That is Exhibit K9.3.  The redacted version of that.

MS. ANDERSON:  Sorry, Dr. Higgin, was that the compendium for the last panel?

DR. HIGGIN:  Yes.  It was combined, as I mentioned last time, for both PSE and PEG.

MS. ANDERSON:  Okay, thank you.

DR. HIGGIN:  Okay?   Do you have copies available?

DR. LOWRY:  Yes, I do.

DR. HIGGIN:  Okay.  So then I also have a handout, which will try to make the flow go better by not having to keep flipping to and from the compendium, and also includes some important information from the transcript where I examined Mr. Fenrick.

That handout may perhaps should have an exhibit number, please.

MR. MILLAR:  Madam Chair, that will be Exhibit K10.1, Energy Probe handout.
EXHIBIT NO. K10.1:  ENERGY PROBE COMPENDIUM FOR PANEL 6.

MR. MILLAR:  Does the Panel have copies?  I think you do.

DR. HIGGIN:   I left copies with your staff.

So is that correct, Madam Chair?  Okay.  Good.

So what I would like to do is just make one correction that was to a reference that is in the compendium.  That's K9.3, and Dr. Lowry doesn't need to worry about it, but the error that I made was in the last reference to PSE response, and I put EP 72, and that is incorrect.  The correct number should read L3-EP-73.  So that is the correction.  If you would like to just make that.  Thank you.

So my first thing would be to go and pick up my theme here, which is to look at these differences between the two experts, the duelling experts, as you called you, and see how they might be influencing some of the outcomes.

So if we could turn to the handout, page 2, that would get us in there.  Page 2 is from an exhibit that you provided as part of an interrogatory.  I think you have seen this table before.

DR. LOWRY:  Yes, yes.

DR. HIGGIN:  Thank you.  So what I am going to do is then turn to what Mr. Fenrick had to say about this in his interrogatory response.  If you could turn to the compendium on page 14.  That is the compendium book.  Thank you.

This is the table, the same table that I put to PSE through the interrogatory process.  This is the table.

So if you turn to page 15, then you will see -- and I have tried to highlight to make it easy -- what he had to say in the response.

So these are the areas that PSE said were the differences as they saw them, and what the influence would be.  So I have highlighted them.

Now, rather than going through that, I think it would be more germane to look at his oral testimony yesterday, which covers the same materials.  And that is in the transcript at volume 9, July 14, on pages 126 to 132.  That is in the handout.

So if you would turn to the handout there, on page 3 you will see the transcript, if you have that, Dr. Lowry.

DR. LOWRY:  I do.

DR. HIGGIN:  Okay.  So you will see he picked -- I didn't pick them.  He went through and he said -- had things to say about things such as the sample, et cetera, et cetera.  So you see those.

So I am going to just do what I did at the end of the transcript, and say I will be asking PEG the same questions.  So would you like to go through, perhaps pick up those that he has highlighted, and then just have a discussion about not only whether they're significant, but do you have any idea how they might influence the benchmark score for Toronto Hydro, which is the basic underlying thing we're trying to get at here.

So let's start, if you would like me to take you there.  So the first thing that he has to say is adding the six Ontario distributors.

In terms of the sample, yours was 84 U.S. utilities and he had the six Ontario utilities added.  He says, as you see it here, that it likely decreased Toronto Hydro's score, i.e. to the U.S. sample.  So that is what he had to say.

DR. LOWRY:  You would like me to respond to that?

DR. HIGGIN:  Yes, please.  I would like you to comment on these.

DR. LOWRY:  Well, I don't think we did a run with his -- once we kind of replicated his work, I don't know that we did a run where we removed those six Ontario utilities from his model.

But I would say about it that -- that it might have worsened the score for Toronto Hydro in his model, because remember he had this dummy variable for Ontario, which made it seem or indicated that on average, the cost of the Ontario utilities was, for miscellaneous reasons, lower than that of the American utilities in the sample. And that is -- so, maybe that's what was driving that.

Now, if you were to remove the same six utilities from ours, I don't know because we never did that run. Our model couldn't accommodate the extra utilities, because we were concerned mainly because we were wanting to have costs to be benchmarked that were in line with the costs that are going to be subject to indexing in the proposed IRM.

In the proposed IRM, there is a variance account treatment of pension and benefit expenses, and therefore -- and with many Ontario utilities, those pension and benefit expenses are not itemized for easy removal.

In fact, on the triple-R, I believe they're not itemized for Toronto Hydro either, but they did provide us with the information that would permit us to remove those costs.

DR. HIGGIN:  If you look on the next page, you will see that is the next item that I discussed with him.  And so I think you have just addressed that and we can then perhaps move on.

But he used the term "we included it for consistency just to ensure we had cost consistency between the sample and Toronto Hydro".

That is what -- he used that as being the reason.

DR. LOWRY:  Right.  So if you are going to include those utilities, then you have to leave pension and benefit expenses in the costs for all of the utilities in the sample, and that tends to benefit Hydro One a little bit --or Toronto Hydro a little bit because they would have probably lower, particularly benefit obligations than they would in the United States where all health care costs would be paid by the utility.

DR. HIGGIN:  Right.  So then he goes on to the
issue --


DR. LOWRY:  May I just interject and say further that usually in benchmarking studies, even if you weren't trying to tailor them to the proposed indexing plan, you would leave out pension and benefit expenses because companies that try to manage those themselves can have very volatile expenses from year to year, depending upon the state of the stock market and whatever.

DR. HIGGIN:  Okay, thank you.  So then he goes on, if you look further down, he looks at the question that you had raised in-chief, and that's the capital cost series.

Do you have anything more on than that what you have already testified about that, that he's saying?

DR. LOWRY:  I will speak to some of what is highlighted here.  He says there is no way for us to verify that data and, you know, we can't go back to the raw data sources.  We asked PEG for those.  They could not or did not provide them.

Well, let me explain the quandary that we're in when we received that particular information request, is that almost all of that data is in the public domain.

It's at federal -- certain federal depository libraries, and it so happens there is one of those libraries in Madison, Wisconsin.

Would it take a lot of work to go and get all of that data and make sure that it is done right?  Yes, it would.  But Mr. Fenrick has apparently lots of funding to do, to develop a fancy -- we call them Z variables, other business condition variables that very often make his client look better.

I mean, that is where he puts his work when he does a benchmarking study, whereas we have to -- we try to grapple with a much wider range of issues that arise in these studies.  Like we'll put a lot of effort into -- we will burn the midnight oil worrying about the perfect asset price index.

So he definitely has the funds to do that himself, and if there was any one piece of information that he couldn't get, perhaps he could get it from us, subject to a confidentiality agreement.

Meanwhile, when it comes to his variables, we can't -- we have a very hard time appraising them.  I mean, imagine this urban congested urban variable for example, where they had some engineers supervise a team of engineering technicians -- we all wonder what that means exactly, what an engineering technician is -- to go block by block looking at some GPS -- with some GPS software, and then rendering their judgment as to whether the buildings were seven stories tall.

How are you possibly going to review that without basically doing it all over again?

DR. HIGGIN:  I had a conversation with him about Kitchener, as people would remember, about how that fit into that.

DR. LOWRY:  Yes.  So I feel that, you know, the idea that you can't go back to those sources is really stretching the truth of the matter.  And he also kind of implies that maybe we don't actually have the data.  But we do indeed have all of that data.

Now, the panel in its wisdom decides, hey, enough is enough, maybe you need to disclose that information, even though there is a real risk of loss of some intellectual property by doing so, you know, in this or a future proceeding.  I mean, maybe we could start doing it that that way.  But I think it would be crazy to throw out this better data because of these complications.

It reminds me of another proceeding in which we had fastidiously developed a really nice materials price index.  Similarly, I think we had some people that had some time.  So we developed a custom materials price index.  And we get into a proceeding and the utility witness just says, well, we can't review that.  So therefore, all your effort was a negative not a positive because it is so hard to review that.

DR. HIGGIN:  So he goes on here -- are there any other ones in the highlights that you would like to respond to?  I don't want to spend a lot of time, but give you the opportunity, should I say, to respond if there is anything that you would like to respond to, such as, there is the underground variable, such as the U.S. sample and the maximum peak demand.

DR. LOWRY:  The undergrounding variable is a judgment call, to be sure.  It comes in with a negative sign, and that is a bit of an eyebrow-raiser right there, because usually we like to have the signs -- we like to be able to predict the signs of these business condition variables.

And another concern about it is that it is not clearly an exogenous variable, because there are places like the suburbs of Toronto, perhaps, where sometimes you are ordered by the municipality to underground lines, maybe direct-bury them, but in other occasions it is discretionary.

So there is this urban challenge variable in the model that is going to capture a lot of the area where the undergrounding -- the high-cost undergrounding occurs, and we were kind of the opinion that that was enough for the model to have just that variable.

DR. HIGGIN:  Okay.  And then he just comes to the last one in here:  Is the ratcheted peak demand -- and basically it's really a time-series issue, I think, with respect to what he's saying here.

DR. LOWRY:  Yes.  I mean, the idea here is that -- I mean, this is just -- this is a good example of why Mr. Fenrick's reply evidence was not worth much attention by the Board, because this is such a minor issue.

The idea is that we're being a little bit unfair to Toronto Hydro in the early years of the sample period, because this ratcheted peak demand, which is always the highest value yet occurred -- I mean, the curtain rises on Toronto Hydro in I think 2002, because they didn't have the peak demand before that, whereas for the other utilities in the sample, the U.S. utilities, they do have data for a few prior years.

And I really think this would only make a difference in the -- at most in the first couple, three years, which don't really matter, I mean, the appraisal of their performance in 2003 or something, and I don't even know if it does matter, because what we know about Toronto Hydro is that it had unusually brisk demand growth during this period and it wasn't subject to CDM of any large scale until 2005 at the earliest.

And so the value of the peak demand variable around 2002 or '3 should be, for both reasons, a pretty good notion of the ratcheted peak demand.

And speaking of ratcheted peak demand, that was one of the areas where he made a mistake.  He claimed that he had corrected the U.S. data for the fact that the actual reported peak demand includes some additional sales for resale, and we believe that the way that he corrected that was erroneous.

And yet he made this big deal about how this is such an important variable that even a small problem with how PEG did this must be brought to the Board's attention.

I think it is wasting the Board's time to have brought this up at all, except in just sort of a category of things that you admit in advance are not very important.

DR. HIGGIN:  Thank you for going through that.  What I would like to do now is quickly go to page 41 of the -- of my compendium.

Thank you.  So just to say this is, as I understand it, your response to our interrogatory.  And it sets out basically the cohorts that the Board uses for setting the stretch factors.  And then you go on below the table to talk about your recommendation.

Okay.  So do you see that?

So of course we had some discussion with Mr. Fenrick about this, and in essence I believe what I saw was -- in-chief that he said that using the updated PEG total cost benchmark, that is, your updated report, what he said was that the three-year average -- this is for the IRM period -- well, starting just before and coming into that, doing an averaging -- the suggested stretch factor would be 0.3 until the fifth year, and then it would increase to 0.45, according to your analysis.  That's what he said.

DR. LOWRY:  Let me take a moment to look at my year-by-year results --


DR. HIGGIN:  Yes, if you would.

DR. LOWRY:  -- if I may.

All right.  I believe that this gets into an unfortunate complication of this work, that we used the year 2008 in order to levellize and compare the construction costs of Toronto Hydro versus the U.S. utilities, and he used the year 2012.

When you use the year 2012 the results are a little bit more favourable to Toronto Hydro than our featured results are.

And I believe that is where he's getting those particular numbers, whereas we thought -- and we stand by our 2008 benchmark year.

Basically from 2008 all the way to the present the proper -- the comparison wobbles a little bit from year to year, but it shouldn't matter very much, and indeed his numbers don't matter.  I mean, what he's suggesting doesn't matter that much.

But we didn't feel that there was any good reason to use 2012 rather than the 2008 -- in order to levellize that index.

So when he says that, he is not using our featured model.

DR. HIGGIN:  Just to clarify, you didn't make any changes, though, between your pre-filed and the update in that respect, into the --


DR. LOWRY:  Well, yes, there were changes --


DR. HIGGIN:  No.  I mean, looking at the two recommendations, what were the changes?

DR. LOWRY:  Well, that was one of the areas where there was a change.

I think it would be helpful to the Board if I could direct their attention to our question to PSE, which is L3-Staff-3, and it is the -- interrogatory 3.  There is a figure there, Figure L-3, Staff 3.

So this is what all of this talk about these capital price -- these asset price indexes is about.  And where we put this on a levellized basis, which is what matters for benchmarking, and where you can see that the fact that our index didn't grow as rapidly as the Handy-Whitman index from about 2004 to 2008, you see how the red line rises more rapidly than the blue line?  Okay.  That is what he's been talking about.  And this is where we show that it actually benefited the company that we used the Canadian -- best available Canadian index, as opposed to a questionably accurate American index.

But at any rate, the issue here now between this 2012 and the 2008, just look from 2008 onwards at the difference between the blue and the red.  You can see that that wobbles a little bit from year to year.

And, you know, he found that for the 2012, the results are a little more favourable for his client.

I don't think there is any evidence, from looking at this, that there was any obligation to use 2012 to get exact numbers.

DR. HIGGIN:  Okay, thank you.  So just to conclude this part, you are staying with your 0.45 stretch factor for the CIR plan, despite his comments and attempt to change that?

DR. LOWRY:  Yes, we are.  And I would note that, you know, if anything, this could be a generous appraisal, because his -- we are using his congested urban variable, which definitely helps the company's performance.

We, again, weren't inclined to not use it because we couldn't quite verify it, because it was hard to verify.  And if anything, I feel that it is overly generous to the company.

That being said, this is our run, and it is -- and it does put the company in a better light than in the prior IRM proceeding, the prior custom IR proceeding.

I mean, the company now is not viewed by Staff's witness as being an egregiously bad performer.  And indeed, it has also been shown to be a good O&M performer.

So I don't want the back and forth between the parties to obscure what I think should be one of the things that is important for the Board, is that the company is becoming -- is maybe better than it used to be thought in terms of its performance, but it is getting worse in kind of the bottom line.

DR. HIGGIN:  Thank you.  Just one last note really that at the transcript -- maybe you have seen this -- page 207, the Board Panel requested an undertaking that PSE provide a run of their total cost model with the congested urban variable removed.  Okay.

I will leave it to the Board to determine if they want to do this for the PEG, but basically just to note that, that it is a major factor that is affecting -- everybody here sees it as a major factor having a big influence on the outcomes.

So thank you.  Madam Chair, that is part one.  I am going to go on to system reliability, so it is a good place to break, if that is okay.

MS. ANDERSON:  Well, we have only started at 10, so I think we will carry on.

I just had a question for Dr. Lowry, though.  How much work is it to remove the urban variable?

DR. LOWRY:  It's not much work.  I mean, in our model, or their model, because we have a replication.

MS. ANDERSON:  In your model.

DR. LOWRY:  No, it is very easy.

MS. ANDERSON:  The Panel will consider that over the break.

DR. HIGGIN:  Thank you.  I am now going to move on to talking a bit about your system reliability economic -- econometric benchmark.  And if you could turn to page 42 of the compendium, my compendium, we can start from that point.  Do you have that?

So just to tell us, this is a figure that was taken from your initial pre-filed report.  You have not updated this at all in your updated report.  Correct?

DR. LOWRY:  That's correct.

DR. HIGGIN:  So if you look at the comments that I have highlighted at the bottom, I think you are somewhat complimentary in some sense to PSE for doing this type of work.

I would like to just ask you a question then as to the value -- we will talk about the value of doing this, and whether PEG has undertaken system reliability benchmark studies elsewhere.

DR. LOWRY:  I think there were two questions there.

DR. HIGGIN:  Yes.

DR. LOWRY:  Which would you like me to start with?

DR. HIGGIN:  Whichever you would like.  So the first thing is, does doing this econometric modelling, does it provide value?  And how does it give value to an application such as the one that is before the Board here?

DR. LOWRY:  Yes.  Well, I think that, you know, to get the full picture of a company's performance, it's desirable to consider their reliability as well as their cost.  And as I've said before, it is desirable to go beyond total cost, at least to look at the big sub aggregates of the cost.

And so, you know, with reliability, a company could be good because they have unsatisfactory reliability.  Also it is the case that if you start down this road, eventually you could get econometric estimates of the cost of changing reliability.  Let's suppose that there is a desire to improve reliability, you can get rough estimates of what the price tag is for doing so.

So it is just an incomplete picture.  And I can't cite line and verse as to where the Board made this decision, but they had, in a previous case, said that eventually they were going to get to reliability benchmarking and then we never got around to it.

I mean, there's a lot of things like this that have been kind of put on the back burner since 4G IRM has never been followed by any sort of fifth G IRM proceeding.  I mean, there is sort of an accumulating list of things that never got done, or that maybe are in need of an update now.

So I think it is worthwhile to do so.  And if you ask me as well, have I done this before, apart from this proceeding?  The answer is, yes, we have done it a few times, for example in some work that we did for Portland General Electric a few years back.

DR. HIGGIN:  Mr. Fenrick noted that PSE had done work for one or two Ontario utilities, including -- I think he mentioned Hydro Ottawa.

DR. LOWRY:  Okay.  You mean he had done reliability benchmarking for them?

DR. HIGGIN:  Yes.

DR. LOWRY:  Well, you know, one of the problems with reliability benchmarking is that the lack of standardization of the day, which is something that was discussed at length in Mr. Fenrick's various pieces of evidence, there is now at least some publicly available data from the United States, but it is not highly standardized.

It is the best publicly available data ever, but what I am leading up to is that in Ontario, you could get really standardized results if you wanted to and for some sort of fifth G IRM undertaking.

DR. HIGGIN:  I understand.  He specifically said that the Board's excellent base on this, database, was too new to be able to use it.  He said it started in -- he used the word 2016.  I am not sure; it doesn't matter whether it is 2015 or 2016.

DR. LOWRY:  It could be, but the nice thing about the OEB is that with all of the utilities, that data accumulate rapidly.  You could, before long, get started on the development of the models, even if you don't place as much weight on them at first because there's a need for more years of data to accumulate for them to be highly accurate.

DR. HIGGIN:  Right.  Thank you.  So just coming now to talk about the scores from the model, we will talk a little bit about the modeling in a minute.  But I am sort of backing into the methodology.

So your score, my estimate from looking at your number here, 169.9 percent, could you just explain what that means -- oh, I should perhaps ask one further question going in.

Am I correct that you used the same data set as PSE for the model which --


DR. LOWRY:  Yes.

DR. HIGGIN:  You did?  Okay, thank you.  So just going then to the data set, at least in its raw form, is not an issue.

So just explain the 169.9 percent, please.  This is for SAIFI.  I am focussing on SAIFI.

DR. LOWRY:  Right.  Well, I think both PEG and PSE found that the company's SAIFI frequency of outages is not good for the company, and the particular model that we developed had an almost outlandish score for the company.

I mean, I don't know that even I would believe that it is quite that bad.  It might even be evidence of how these types of models need more work to be more reliable.  But at any rate, that is what we found, and that they have been generally very high all along.

DR. HIGGIN:  Right.  So rather than flipping around, I put in the handout a copy from the following page 7, which is your result.  I put in on page 8 of the handout a copy from the evidence that was provided by PSE that is L3-EP-75, as it says at the top.

Now, if I look at this and try to come up with a number that is similar to yours, I get something around 150 percent.  But nevertheless, what they are showing is quite a bit lower than your prediction.  Correct?

DR. LOWRY:  Yes.  But in both cases it's pretty bad.  I wouldn't dwell unduly on the difference between those two, since this is all kind of experimental modelling.

DR. HIGGIN:  Okay.

DR. LOWRY:  I mean, one of the interesting things about this case is there have been several experimental models put forth that I think all have some potential for upgrade and use in future proceedings, these and the disaggregated cost models.

DR. HIGGIN:  So I am not going to try and argue, but some facts that I would mention is that over the last five years the score for SAIFI has slightly improved, and then as you know, they gave you the projections to use for the forward model years.

And so basically that is the background.  But they're saying the only one to maintain the reliability, particularly SAIFI going forward, despite the capital program.  So that is where we will be going with our arguments about this issue.  That's why it is important to know where they are and so on.

So leaving that aside, I would like to briefly look on page 43 of the compendium --


DR. LOWRY:  Well, I might just say about this matter that these unfavourable scores for Toronto Hydro on frequency are bad for an urban utility.  In fact, ironically, what makes them really bad is the very congested urban variable that they -- makes them really good in the cost model, is that, well, wow, you've got that much of a congested urban challenge and yet you don't have really low reliability, low frequency of outages, it is kind of what the model is saying.

DR. HIGGIN:  Right.  So if we go to page 43, this is your econometric model of SAIFI.  That's the SAIFI.

And I can point you to the equivalent one, but basically, as you just said, the big difference is the inclusion of the congested urban variable.  That is one of the big differences.

And so basically why did you not include it in your SAIFI model, was the first question.

DR. LOWRY:  Well, I do have --


DR. HIGGIN:  You do?

DR. LOWRY:  I do have the percentage congested urban in the model.  I think that is what is driving that very negative result.

DR. HIGGIN:  Can you show me where the variable is?

DR. LOWRY:  Well, Table 1.  Unfortunately my copy doesn't have the page numbers, but Table 1 in my report --


DR. HIGGIN:  Yes.

DR. LOWRY:  -- has a copy of the econometric model of SAIFI, and that's the first variable listed, is the congested urban variable.

DR. HIGGIN:  So you do have it in --


DR. LOWRY:  Yes.

DR. HIGGIN:  Thank you.  I must have missed that.

The other issue that I explored, it was in confidence with the data set for the PSE model, and it is the same data set, was how the treatment of the inconsistencies between the utilities is matters of MED and LOS and so on.

If you go through the data you will see it is quite -- lots of inconsistencies in the data.  Would you agree that that's the case?

DR. LOWRY:  Yes, I do.

DR. HIGGIN:  So the question we would have then is so there is some -- would be concern about those matters influencing the outcomes of the comparison group; i.e., the U.S.

DR. LOWRY:  If we're using that, if we're relying heavily on these EIA 861 data, which is this big batch of publicly available data that started becoming available a few years ago and is now rapidly accumulating, that can be a concern with it.

Now, there are other ways to potentially do econometric benchmarking using more standardized data.  One would be to get it from Ontario or add that to the sample.

But another is that there are in the United States some -- a group that does reliability benchmarking with standardized data.  They're very scrupulous about it, and they don't do econometric benchmarking, but the data could, in principle, be obtained by some means in order for that data to be used in lieu of this publicly available data.

DR. HIGGIN:  So you mentioned earlier that if you're looking to 5G IRM, then that would be an important thing to look at.

Could you just briefly look at page 34 of the compendium, and then I am just about finished.  And then turn over to page 35.  This is an interrogatory response to Energy Probe, U-EP-64, and we asked them to chart the Ontario utilities and to show where Toronto Hydro was.

So looking at SAIFI, basically -- and again excluding major event days and loss of supply -- it would appear that they are somewhat, as you would agree, worse than the median.  In other words, they're in the third quartile here.

So just to come back -- so would you think then that the Board could use Ontario data set as well as the U.S. to come up with this for future benchmarking using their data?

DR. LOWRY:  Well, I have not personally examined the Ontario reliability data.  So I don't know how fully standardized it is.  I would say that if it isn't now, it could be made more standardized in order to facilitate inclusion of this in benchmarking.

DR. HIGGIN:  Thank you.

DR. LOWRY:  It is also something that can appear on the scorecard.

DR. HIGGIN:  Okay.  Yes.  There is the scorecard.

Thank you very much, Dr. Lowry, for your responses, and I have finished, Madam Chair.

MS. ANDERSON:  Okay.  I think we will take the morning break now.  So we will take 20 minutes.  Thank you.
--- Recess taken at 11:17 a.m.
--- On resuming at 11:37 a.m.

MS. ANDERSON:  Please be seated.  Mr. Shepherd, I see a compendium in front of you.

MR. SHEPHERD:  Indeed.  Yes, I have a compendium and maybe it could be marked.

MR. MILLAR:  K10.2.
EXHIBIT NO. K10.2:  SEC COMPENDIUM FOR PANEL 6


MS. ANDERSON:  Just before we begin, I did say we would come back about rerunning the PEG model without the urban congestion variable -- is that the right term?

DR. LOWRY:  Yes.

MS. ANDERSON:  Mr. Millar, do you have any objections if we ask Dr. Lowry to do that?

MR. MILLAR:  I don't, Madam Chair.  The only thing I would observe -- and I am not sure how relevant this is for Dr. Lowry's model, and he could speak to that.  But when the question was put to Mr. Fenrick and he agreed to do so, congested urban actually appears in a few places in his model.

It appears on its own, and then as part of other formula.  I don't have it in front of me, but it is actually in three or four different places in his model.

One of our questions -- I wasn't sure how he proposed to deal with it.  Was he just to take out the single congested urban variable, or was he to take it out in all instances where it appeared.

And I guess I would put to -- ask Dr. Lowry how relevant that is for his model, if any changes like that would have to be made.  But we have no objection to him running whatever model the Board would like.

MS. ANDERSON:  Dr. Lowry, is it one model, or how many places?  You did indicate it wasn't a lot of work, as did Mr. Fenrick.

DR. LOWRY:  Yes.  It's no big complication to take it out.  I can't remember -- wherever it appears, we will take it out.  That's probably the way it should be done.

MS. ANDERSON:  I think that was our expectation that that's how he answered.  He did indicate it wasn't a lot of work, and our understanding was wherever it appears.

MR. MILLAR:  So we will mark that as J10.4.

MS. ANDERSON:  Yes, please.
UNDERTAKING NO. J10.4:  DR. LOWRY TO RE-RUN HIS MODEL WITHOUT THE CONGESTED URBAN VARIABLE.

Cross-Examination by Mr. Shepherd:


MR. SHEPHERD:  Thank you, Madam Chair.  I was going to ask for it, if you didn't.

What I want to get at is the difference in the delta between the two models, right.  What are those additional uses, and how much impact do they have.

All right.  So, Dr. Lowry, now normally when I cross-examine you, it is sort of a friendly cross.  As you will be aware, I don't agree with some of the stuff you have done.  So it may be less friendly, although we're still friends.

I want to start with something you dealt with in your direct examination, and we talked about with Mr. Fenrick on Friday.  And that is what is the purpose of this kind of model.

I want to take you to page 22 of our materials, which is from the transcript on Friday.  If you see starting at line 19, Mr. Fenrick says, "The objective," that is the objective of the model, "is to develop a cost model that most precisely estimates the cost drivers of the studied utility."



And he was using that to support the notion that you do a different cost model for each utility.

And my understanding always was there should empirically be a cost model for distribution companies that you should be able to find that applies to everybody.

And that's what you are really driving at, that's what you are trying to get at.  Am I wrong there?

DR. LOWRY:  No.  I tend to agree with your view of the matter that there's one cost model that applies to all.

That's what the Ontario Energy Board currently does with its study for most of the utilities in the province, using a common cost model which you try to have as rich as possible in terms of considering all the challenges of all the utilities.

Now, there is a little bit of a wrinkle to that, and that is as you go from one study to the next, you may be -- you are incentivized, but you are also sort of stimulated to maybe think, well, maybe in the past we didn't give enough attention to this.

So that models do evolve over time, but you know, I would like to think -- although I don't think that the current model of PSE is now what they would consider to be the best model to benchmark Hydro One Distribution, but I doubt if that is the case.

MR. SHEPHERD:  Well, I wanted to ask you about that because in fact we asked them the same thing, and they said -- I am just trying to find it here.  Mr. Fenrick said no, actually you would use a different model for Hydro One than you would for Toronto Hydro.

Do you agree with that?

DR. LOWRY:  I tend not to agree with that.

MR. SHEPHERD:  Similarly -- I do have the reference for this I think.  He said, if you look at page 32 of our materials, that you would use a different model for Kitchener, for example -- that is one of the Ontario utilities -- than you would for Toronto, or you would for somebody in the United States.

Is that right?  Is that the right way to do it?

DR. LOWRY:  I tend to disagree with that.  Now, it is true with econometric modelling that you can only accommodate so many variables in the model before it starts to generate unreliable benchmarks, and you could eventually run up against that.

And that's one of the reasons that I like to limit the number of these second-order terms in order to leave more degrees of freedom available for new variables.  And, you know, over the course of time, it seems like there is always a new variable that can be added, and Mr. Fenrick is good at that.

He developed an elevation variable.  And then he developed an AMI variable, and then he developed this congested urban variable.  So I like to think you can eventually have a rich model that is -- that fairly addresses all of the, you know, all of the utilities.

MR. SHEPHERD:  What would you say to the counter to that, that if the statistical tests show that a particular variable is significant, it should be used?

DR. LOWRY:  Well, we have been talking about these second-order terms that arise in the -- when you have the additional business conditions.

I mean, there are already second-order terms for the output variables in a traditional trans log model.  Traditionally, they just apply to the output variables and perhaps the input prices, and not to the other variables.

So there are an awful lot of those, and it is not as if he actually has all of the second-order terms that logically could arise.

For one thing, he doesn't have a quadratic term for the trend variable, and then there's interactions of the trend with all of the business --


MR. SHEPHERD:  Sorry, could I just stop you on that?

DR. LOWRY:  Yes.

MR. SHEPHERD:  A quadratic for the trend variable would change the trend variable from a straight line to curved line, correct?

DR. LOWRY:  Yes.  I mean, why not have that?  I mean, I would be more interested in that to some degree than in some of the others.  Particularly when you are forecasting outside of the sample period, it might be interesting to have a curvature on that.

You could have interaction terms of the trend variable with all of the business condition variables and the output variables.  You could have interactions of the business condition variables with the output variables.

So if you did all of that, you would have a lot of -- you'd have a lot of variables in the model and you would really be straining the ability of the model to generate reasonable predictions.

I mean, when you do these -- develop these models, it is very evident how, as you add variables, that the precision starts to go out the window and you start to get results that are negative sixty, positive seventy, because usually every time you do a model, you get results for all of the companies in the sample so you can kind of keep an eye on that.

MR. SHEPHERD:  Do you do that?  When you test a model, do you look at the various other companies in the sample --


DR. LOWRY:  Oh, yes.

MR. SHEPHERD:  -- to see what results is it giving me?

DR. LOWRY:  Yes, because for one thing, it is useful for looking for a bias in the model.

Let's say for example that you have -- you are trying to benchmark an urban utility.  Well, then you wouldn't want to see all of the urban utilities at the top or the bottom of the rankings, you would like to see them randomly spread out through the entire sample.  So that would be a good -- one way of getting a read at the reasonableness of the model.

Similarly, with a rural, you know, you could be looking for all of the rural utilities and whether they seem to be unfairly treated.

MR. SHEPHERD:  You replicated Mr. Fenrick's model, right?

DR. LOWRY:  Yes.

MR. SHEPHERD:  Did you look at whether it produced wonky results for any of the sampled utilities?

DR. LOWRY:  I don't recall whether we did that.  So I am not saying we didn't, but I don't recall doing that.

MR. SHEPHERD:  I am dying to know whether you could do that, but I am thinking it may be too late.  You did that for your own model.

DR. LOWRY:  Yes.

MR. SHEPHERD:  Okay.  So let's talk about the congested urban variable.  So Mr. Fenrick said the other day that that variable is the main difference between the old and new models for you, and the main difference between the OEB model and his model.  Is that fair?  Would you agree with that?

DR. LOWRY:  Yes, I believe there's no such variable in the OEB model, and I believe there was no such variable in PEG's model in the last Toronto Hydro proceeding.

I mean, they had various -- I was not the witness.  But Mr. Kaufmann had various misgivings about the specific urban congested type variable that Mr. Fenrick had, but didn't see his way to any other one.

I mean, as we come to find out, to have a better variable is a very large undertaking.  So -- but I have not been averse to having some sort of a -- some sort of urban congested variable in the model, and this one was certainly the best available, even though it has a number of flaws.

MR. SHEPHERD:  Okay.  So I wonder if you could turn to page 2 of our materials.  This is a handy-dandy graph showing the various benchmark scores for Toronto Hydro.

In each case these lines are, over time, Toronto Hydro percent relative to the benchmark.  You will recognize this, I think.  Yes?

DR. LOWRY:  Yes.

MR. SHEPHERD:  So you see at the top in the 50s there is the dotted black line, which is the OEB model, and that does not have any urban variable at all, right?

DR. LOWRY:  I believe that's right.

MR. SHEPHERD:  And it also is an Ontario-only model, whereas the next one down, which is the model that as you say Dr. Kaufmann presented in the last case, the dotted orange line, I think, that's in the plus 30s, 35, and that had a U.S. data set and no urban variable?  Is that right?

DR. LOWRY:  I believe that's right.

MR. SHEPHERD:  And then you have the orange line, the solid orange line, that is your study in this proceeding, and that has the same congested urban variable as PSE, and is also the U.S. data set?

DR. LOWRY:  Right.

MR. SHEPHERD:  So is it fair to say that the primary difference between the dotted orange line and the solid orange line is the congested urban variable?

DR. LOWRY:  It would be the biggest difference, but I don't know that it would be the only one, because there are other variables that have been added that also probably put Toronto Hydro in a good light, such as the AMI variable.

MR. SHEPHERD:  That you added this time.

DR. LOWRY:  Yes.

MR. SHEPHERD:  That wasn't last time?

DR. LOWRY:  Hmm-hmm.

MR. SHEPHERD:  So the reason I ask that is because this looks like a huge difference.  If this is primarily as a result of the congested urban variable, by my calculation we're talking about a difference of $300 million a year in additional costs, additional expected costs, as a result of congested urban.

Is that -- is that right?  Is there some big number?

DR. LOWRY:  I think that if you don't consider a congested urban variable in a model applied -- that you are going -- you could get a pretty good-sized impact when it is added to, in a study for a company like Toronto Hydro.

But it is also the case that maybe this variable is a little jazzed up, in terms of its impact.  And I could go into some of the reasons for that.

MR. SHEPHERD:  Briefly, sure.

DR. LOWRY:  For example, I think that there is a concern that it picks up the cost impact of miscellaneous urban challenges that may vary between utilities and may not be as big of a deal for Toronto Hydro as it might be for some of the other urban utilities.

Let's start with the issue of voltage step-down.  There's been a lot of talk about ConEd and that the sample is sensitive to the inclusion of ConEd.

MR. SHEPHERD:  ConEd is New York.

DR. LOWRY:  Consolidated Edison of New York, which is a little bit like a -- I mean, it is more than a little like Toronto Hydro, because it serves Manhattan.  It also serves, I believe, Westchester County, so it has some suburbs, and it has a big sprawling urban area.

So, you know, in the United States the definition of a -- of a distribution substation can differ for an urban utility than for a rural utility.  The traditional definition was that it be beyond the gateway to the city.  And when you are dealing with Manhattan, for example, you are in the city, and any step-down from -- can be construed as a distribution substation.

So what actually happens for consolidated Edison is that the voltage -- all the substations from 1 -- I think it is 186 or 189 down to primary voltage are considered distribution assets, and that is very different from Toronto Hydro, which -- I mean, I think their voltage responsibility started about 22 kV.  I mean, I know the boundary is 50, but that Hydro One is doing all the step-down to virtually primary, is my understanding of how it is done here.

So that is just one example of how the variable parameter estimate could pick that up and it would be bigger than the real -- it might not give an accurate number for a benchmarking study for Hydro One.

MR. SHEPHERD:  Well, so are these small impacts?  Or are these big impacts?  I mean, if you're talking about all the transformer stations in the city of New York being treated as distribution stations instead of transmission stations --


DR. LOWRY:  Not all of them, but 186 down.

MR. SHEPHERD:   Yes, yes, the big ones, that could be a lot of money, right, that could be a lot of cost.

DR. LOWRY:  Of course.

MR. SHEPHERD:  Is that something that it is possible to back out of the data so that you could -- so that you could have a more realistic variable?

DR. LOWRY:  Well, that's a good example of a fancy variable that we have not developed.  We've looked into it, a fancy variable of about distribution step-down capacity.  But, I mean, in principle you could control for that, but we have not, and --


MR. SHEPHERD:  And that would apply throughout the U.S. sample?  Or in many parts of the U.S. sample?

DR. LOWRY:  No.  It's a -- I mean, in my opinion it is more likely to happen in an urban area.

MR. SHEPHERD:  No, no, no, but I am talking about, for example, Chicago, Commonwealth Edison is included in the U.S. data set.

DR. LOWRY:  Yes.

MR. SHEPHERD:  So would that have the same thing, transformer stations in Chicago would be --


DR. LOWRY:  I can't comment on any individual utility, because there is a certain amount of discretion as to the categorization or designation of substations as T versus D, and I can't comment on any one utility.

MR. SHEPHERD:  You could alternatively, if you had a problem with the data set, you could fix it by adding in transmission costs within Toronto, treating the Hydro One transmission stations as if they were Toronto's, right?  You could do that?

DR. LOWRY:  Maybe.  But, you know, some of the higher voltage -- I mean, even in New York City, a step-down from the higher -- highest transmission to 186 is done by the transmission utility.  So it does get kind of messy.

Just to give you a few more examples, though, let's talk about other undergrounding that is done with vaults and conduits, okay.

So this one variable focuses on just, say, seven-storey building area.  But I think that cities could differ outside of seven storey buildings in terms of how much vaulted and conduit undergrounding there is.

In New York City, I am not sure, but I could see that a lot of the lines go under the streets because it is so common to have -- there is basically no backyards and the buildings come right up to the street.  So I could see how there would be some cities in the U.S. where, you know --where there is more of these facilities outside of the highest, you know, the seven storey-type areas.

MR. SHEPHERD:  So let me just ask you about that.  I was surprised to see the ConEd number at something like 5 percent congested urban.  I thought -- I have been to New York.  It seems a lot more congested and urban than that.

Is there something about this variable that reflects
-- that doesn't reflect the full challenges of a city?

DR. LOWRY:  The cut-off is seven, so a lot of Manhattan is a little less than seven, in terms of the elevation of the buildings.

It's true that all these new tall condos are popping up like they are in Toronto, but ...

MR. SHEPHERD:  The question I was asking was not about the variable itself, but whether it's the appropriate variable, whether having a seven storey cut off captures that cost driver correctly.

DR. LOWRY:  Well, I mean, they were trying to do something practical, and I give them credit for moving the ball forward a lot.  And I was perfectly willing to use the variable.

But I am just saying, if anything, this variable is a little more potent then I would expect and it has also this huge impact on the reliability score, too.

Before the break, Mr. Higgin was asking, well, how did you get that wild bad reliability SAIFI score for Toronto Hydro?  Well, we put the congested urban variable into the model and PSE did not.

MR. SHEPHERD:  Congested urban is a new area, right?  It is not commonly used in econometric benchmarking models, right?

DR. LOWRY:  Well, it's -- something like this should be done, and this variable does make progress.  It is just a question of it is not perfect.

MR. SHEPHERD:  I am not asking whether it is a good idea or bad idea.  I am asking whether -- I mean, econometric benchmarking is not new.  But the models to date have not included a variable that captures this, have they?

DR. LOWRY:  Well, Mr. Fenrick has tried to put variables like this into his models.

MR. SHEPHERD:  But others have not?

DR. LOWRY:  I have occasionally had variables like this in some of my models, not just on the -- I can't remember whether I ever put it into an electric study, but I have put them into gas studies, gas cost models.

MR. SHEPHERD:  Because the size of the cost driver for a gas distributor is bigger in a congested area, right.

DR. LOWRY:  It certainly could be, you know, if it is under the street and then on top of that, sometimes they don't have very good maps for even where the line is.  These can create problems.

MR. SHEPHERD:  So I want to come back to what I was originally asking about.  It's just you took me down a path that was interesting.

If the dollar impact on expected costs of this variable is very large -- we'll be able to tell.  When you do your -- run your model without it, we will be able to see how it affects expected costs each year, right?

DR. LOWRY:  Yes.

MR. SHEPHERD:  If that is a big number, are you, as an econometrician, concerned to try to find out or try to assess whether it is reasonable or not?  If it's $300 million a year, if 25 percent of Toronto Hydro's expected costs are the result of this one variable, are you going to ask yourself -- or is it reasonable to ask, I suppose -- is that too big?  Is that wrong?

DR. LOWRY:  Well, as I said, I did include it in my model.  I didn't add these extra quadratic terms or interaction terms to go along with it.

But I do think that in a benchmarking study for Toronto Hydro, you would be remiss not to have some sort of an urban challenged variable and this -- a lot of work went into this and it seemed to be constructive.  So I just put it in one time as a first-order term.

Like I said, if anything it is a little -- its effect is a little higher than I would have thought.  But, you know, of all of the -- you know, the best thing we can do right now is to put it in, but not to put in all of the second-order terms.  That's what I would say.

MR. SHEPHERD:  Well, okay.  Spoken like a true econometrician.  But I guess I am asking a different question, which is: Is there at some point a sanity check, where you say this term has this effect, and that doesn't look right to me?  It looks like it is too big, or too small, or whatever.

DR. LOWRY:  So far as I was concerned, it was reasonable enough to include in my model.

MR. SHEPHERD:  All right.  The other thing I wanted to ask you about congested urban is --


DR. LOWRY:  I have a lot more things I could tell you about what I don't like about the variable.  But go ahead if you want to ...

MR. SHEPHERD:  By all means, I hate this variable.  Bad things about it are good.

DR. LOWRY:  Well, other things that it could be correlated is with is that big cities have more language diversity issues.  I would think Toronto has its fair share of those.

MR. SHEPHERD:  Yes.

DR. LOWRY:  But that's one.  It can be correlated with low-income neighbourhoods, where billing and collection costs could be higher.

It could happen to be correlated with pick up the cost efficiency of the companies that have the really high numbers.  I mean, it could be that ConEd is inefficient and should, for example, and that that should be taken care of.

I am also concerned when you just put it in as an area Variable.  I mean, in principle, there is no reason if you have enough degrees of freedom, you couldn't have area urban congested and area "other" in the model.  And when you do that, you get a radically different result for Toronto Hydro.

Well, that is not good, because why would that necessarily be.  I think it speaks to the idea that maybe this percent CU variable is correlated with other cost drivers.

MR. SHEPHERD:  Can I just stop you there?

DR. LOWRY:  Yes.

MR. SHEPHERD:  Your model has something that picks up rural cost challenges?

DR. LOWRY:  Yes.

MR. SHEPHERD:  And Mr. Fenrick's model does not?

DR. LOWRY:  Yes.

MR. SHEPHERD:  There is this concept which we have talked about in previous proceedings, and I think a little bit in this one, of the U-shape where rural is more expensive.  Urban is more expensive.  And suburban or --there is something in between that's the sweet spot that's the cheapest, right?

DR. LOWRY:  Yes.

MR. SHEPHERD:  Is it reasonable to conclude that if a model doesn't include all three, it is not capturing the correct mix of those cost variances?

DR. LOWRY:  Well, I think if it had the urban and the rural, then by implication it would give a lower number to a suburban utility.

MR. SHEPHERD:  Sure.  But the point is you can't have just one of the three, right?

DR. LOWRY:  It doesn't seem right to just have one of the three.  Among other things, you would think there's omitted variable bias going on.

MR. SHEPHERD:  So wouldn't the result of that -- let's say you had only urban, and you didn't have rural and you didn't have suburban, then the model would effectively treat everything other than urban as having the same costs, right?

DR. LOWRY:  Well, with respect to that condition.

MR. SHEPHERD:  Yes, with respect to that condition.

DR. LOWRY:  Yes.

MR. SHEPHERD:  And so if the data set has a bunch of rural, it would mean that that remainder, if you like, has a higher cost, even though Toronto doesn't have any rural.  Isn't that true?

DR. LOWRY:  Yes.

MR. SHEPHERD:  Okay.  So your expected costs would be higher and Toronto would look better?

DR. LOWRY:  Yes.

MR. SHEPHERD:  Okay, sorry, go on.

DR. LOWRY:  Another concern I have is that perhaps as a practical matter, he only looked at this urban elevation for cities of 200,000, but I just wonder that, you know, for some of the smaller utilities in the sample particularly, that they could have some urban challenge that relative to the size of their service territory was worth being concerned about, some of the smaller utilities.

MR. STERNBERG:  Sorry, I have just got to interject.  I am getting a bit concerned with the line of questions and the evidence that is being given as to whether the witness is going beyond -- perhaps well beyond -- what is actually set out in his report or any IR responses.

Of course, as you know, as a matter of basic fairness, Toronto Hydro is entitled to know the case it has to meet so that it can respond and address it in its evidence.  That's why we have these expert reports that set out and give the parties notice of what the oral testimony was going to be.

So as I am hearing these answers it sounds to me like we might be hearing much more evidence that I am not aware of as being in Dr. Lowry's report, and that is why I am interjecting.  It would be helpful if he is able to point to us in his report where this is -- this evidence that he is giving right now relating to the congested urban variable.

If it's there, that's fine.  I don't object.  If he is going beyond, then I have got a basic fairness concern that I just mentioned.

MR. SHEPHERD:  Madam Chair, I fundamentally disagree with my friend.  The purpose of cross-examination and evidence in the oral hearing is not to simply parrot what is already on the record.  The purpose is to find out more, to dig deeper underneath what is there.

So Dr. Lowry has said throughout the evidence he doesn't particularly -- isn't particularly in love with the congested urban variable that he is using, but he put it in his model because it is the best thing he has.

And I am asking, well, why is it that you don't think this is wonderful.  That is legitimate questioning.

MR. STERNBERG:  Just to reply to that, I am not suggesting that what the witness has to do is parrot, and that is not what we're talking about.

What I am suggesting is that we are entitled to know the opinions that are going to be given.  That is the purpose of the report.  And if the witness goes beyond -- and I believe this witness is starting to in this line of responses that are being provided -- if the witness goes beyond what is in the report and starts offering further information on points or further opinion on relevant points, we have no -- we, Toronto Hydro, have no ability to respond or address it in our evidence when we are hearing it for the first time at this stage.

I am also on this particular line of questioning mindful of the fact, and the witness has said this quite clearly, and it is clear from the report, that this witness has used the congested urban variable, and I don't believe the witness in the report or in IR responses has provided any of this further evidence we are starting to hear now about concerns with that variable.  So that is why I have raised the concern now.

MR. MILLAR:  Madam Chair, did you need a moment?

MS. ANDERSON:  No, no.

MR. MILLAR:  If I may -- and be will I very brief on this.  Of course, these are not Staff's questions of Dr. Lowry.

There is a practice where there are friendly or semi-friendly crosses of witnesses before the Board.  Those should come first at the beginning of the order and certainly before the applicant in this case or other parties, if it was the applicant's witnesses, get to go last.

There have in fact been friendly crosses of Toronto Hydro witnesses in this proceeding, in particular from the PWU, who I observe actually did not go first, though perhaps they should have.  But in the end we didn't object to that.

Toronto Hydro will have an opportunity to go last so they can follow up on any questions that have been asked of Dr. Lowry.

But I do this -- what I don't think is appropriate from friendly cross-examinations is to ask very open-ended questions simply to say, tell me everything you hate about Mr. Fenrick's report or something like that.

It is still supposed to be cross-examination, which implies a level of focus on questions.  And to the extent that some new information comes out from that, then I think Mr. Sternberg has a chance to respond to that.  But to the extent I agree with him it is that it shouldn't simply be, ask these broad extremely open questions and then just hope that Dr. Lowry says some things that are harmful to Toronto Hydro's case.

MR. STERNBERG:  Madam Chair, if I can just briefly reply to that.

So on this practice of friendly cross-examination --


MR. SHEPHERD:  I'm sorry, can I just -- I apologize for interrupting.  But I have been very clear.  This is not a friendly cross.  I am challenging Dr. Lowry's model.  So this is not friendly cross.  It is wrong to say that.  Sorry, go ahead.  I just wanted to clarify that, because Mr. Millar said it and now you said it.

MR. STERNBERG:  On this friendly-cross topic, since Mr. Millar raised it, I briefly just say that to the extent parties are cross-examining -- which is what parties are now meant to be doing -- it should be focused on any areas that they are challenging of the evidence, for the same reason that Board Staff, of course, is not entitled to cross-examine their own witness.

So that is my submission on that point.  But back to what started this interjection, again, the concern I have is we're hearing new evidence for the first time that is not in the report, and I can't -- of course I can cross-examine on it, but Toronto Hydro can't otherwise respond fairly because our case is over.

Mr. Fenrick has come and gone in his evidence, and as have the other witnesses.  So we had to respond to -- and the only opportunity we had to respond and present evidence of this case was on what was set out in Dr. Lowry's report and the IR responses that they provided.  So that is the concern with hearing new evidence at this stage.

[Board panel members confer]

MS. ANDERSON:  We conclude that the -- this urban variable is a really key part of this benchmarking, and it is important.

And while Dr. Lowry has incorporated it, he has expressed some concerns.  I think it is important for us to hear those concerns with it, even though he has said on the record that it was, I guess, the best he had available.

To the extent that Toronto Hydro doesn't agree with that, you have the opportunity still in this hearing to reply or to put anything on the record that you feel is important to that.  So given how important it seems to be to this benchmarking, we do want to hear about -- whether there was any further ones, I think we went through a pretty extensive list, though, you know, I think it is important for Dr. Lowry to focus on -- he did express some concerns about the variable, and now we are just getting a bit more information about that, so...

But Dr. Lowry, I don't know if you concluded your --


DR. LOWRY:  I am done with that --


MR. SHEPHERD:  And so am I.

DR. LOWRY:  -- with that commentary.

MR. SHEPHERD:  I do want to ask you one more thing about congested urban before we go on to C factor, and that is, if you would look at page 34 of our materials, we were asking on Friday, asking Mr. Fenrick, well, you've got these utilities in your sample that have an average of a very tiny congested urban, and Toronto is an outlier.

And he appears to say -- he agrees it is an outlier, you will see at the bottom of page 34.  And he appears to say on page 35 of our materials that it's not ideal to have them as an outlier, but it is what we've got.

First of all, would you agree with that?

DR. LOWRY:  Well, what are you asking me that I agree with?

MR. SHEPHERD:  Do you agree, first of all, with the fact that Toronto Hydro being a significant outlier 20 times the average means that the applicability of the data and the conclusions from the data to Toronto Hydro is less clear, less certain?

DR. LOWRY:  Yes.

MR. SHEPHERD:  And that it would be better if you had -- if you had developed your variable with a data set that had more urban -- larger urban centres so that you could be clearer on the impact?

He says in a perfect world, if we could add a bunch of Consolidated Edisons and New York Cities into the data set, we would.  And you would agree with that, right?

DR. LOWRY:  Well, I have kind of a nuanced answer to that.

MR. SHEPHERD:  Okay.

DR. LOWRY:  That if the sample happened to have more highly congested cities -- although there are quite a few in the sample -- but if it had a few more, it would be all to the better in terms of the appraisal.

But I also feel that Mr. Fenrick deserves a little pushback for his notion that you can basically monkey around with a sample by adding a bunch of companies that you think are more -- are closer peers.

That is a practice called non-random sampling and you have to be very careful when you do that, because you may think, oh, I'm just doing this because the model -- I have this accurate estimate from the model without these new companies, that this congested urban variable is really important.  So I am going to go and look for companies with high urban congestion.

Just like he did the same thing in the Hydro One Distribution case, and he went and got a lot of data from rural electric cooperatives in the United States.

And from a statistical standpoint, it is important that when you do this, that there not be a correlation between the high urban congestion and other variables that are excluded from the model.

And as I've already said, there's abundant reason to think that there is such a correlation with some excluded relevant variables, so that the -- you know, the whole idea of adding additional utilities with high values for CU is, in my opinion, somewhat controversial.

MR. SHEPHERD:  All right.  So here's -- I have one last question in this area.  And this is obviously our concern, so I am going to put it to you and see what your opinion is.

All along, we all thought Toronto Hydro is a poor performer.  We had benchmarking results that showed that and now suddenly, not only are they not a poor performer, but they're actually an excellent performer and their whole excuse for their worsening performance is they're just converging on the benchmark.

How should -- given that there are duelling models, but they both use this urban variable which is the big difference, how should the Board deal with that?  How can they get their heads around that without literally going under the hood in your models?

DR. LOWRY:  Well, as I said first of all at the outset, both models do indicate a steady deterioration in performance over many years, and you have to take that with a little bit of grain of salt because the accuracy of these models is less in the early years of the sample period.

But there is some evidence of a deterioration.  And so you know, if I was on the panel, I would be -- I think the big issue is, well, to what degree is this some sort of legitimate replacement cycle phenomenon that we're viewing here, where they had really low -- an unusually old system in need of upgrades back in the early years of the century, and now they're just getting caught up.  And insofar as they do that, then they could pass through zero and head into the bad range, and somebody could call that reversion to the mean.

You know, it's the -- these benchmarking studies don't control for system age and they -- I mentioned in my testimony that in the long run, it would be desirable to upgrade specifications in that area, but we don't really know to what degree they were unusually old at the outset.  And even if they were, remember they were under a rate freeze for a while back around the turn of the century, and they could have delayed some capital expenditures at that time and it could have been somewhat justified in view of the fact they were under a rate freeze.  I mean, they weren't getting any escalation in their rates.

MR. SHEPHERD:  But isn't there a point at which, after 10 or 15 years of high capital spending, the customers should be saying, well, hang on, hang on --


DR. LOWRY:  Yes.

MR. SHEPHERD:  -- where's our benefit from this?  Where is the pay off?

DR. LOWRY:  Well, particularly since they have been, like so many larger Canadian utilities, doing everything in their power to circumvent the force of the incentive regulation and ask for extra money.

So yes, you have to wonder where does this end. Did it really have to -- I mean, I'll tell you this way.  In the United States, I am just not aware of utilities that got really, really old and then they got really, really modern in a hurry.  You don't see that in the U.S..  That is not any sort of a stylized factor.

There are a few examples of that, but generally speaking, you don't hear about that very often.  But amazingly, in Canadian incentive regulation, you hear about it all the time.

MR. SHEPHERD:  Is that because U.S. regulators are less willing to give extra money for catch-up?

DR. LOWRY:  Well, they are fairly liberal use of capital trackers in the U.S..  But, you know, half the jurisdictions don't even have forward test years in the United States.  And no, a lot of times they don't have -- they don't have capital trackers.  A lot of the time they, they have the historical test years.  They don't have multi-year rate plans.

They're by no means ubiquitous in the U.S., although they're becoming more popular.  So it could be that that's part of it because for years you've heard the Edison Electric Institute, for example, talk about how this coming power distribution cap ex surge, and somehow it never gets there.

I always wonder why, and if it has something to do with the fact that they're not getting dollar for dollar recovery of their capital revenue shortfalls.

MR. SHEPHERD:  Let me ask about the C factor, and your comments on the C factor which are in SEC 13, which we have included at page 7 of our materials.

As I understand what you say in this response -- and you said it a little bit in your direct as well -- the structure of the proposed C factor overcompensates Toronto Hydro, and disincents them from controlling their capital spending.

Is that a reasonable statement?

DR. LOWRY:  Yes.  I mean the main thing policing them is they're allowed cap ex budget because in practice, where the utilities have been getting pushback is just with these big 8 percent, 10 percent markdowns of their capital spending.  Apart from that, they are very weak incentives.

By the way, I couldn't help but notice as a regulatory comments to Mr. Fenrick talking about how in the absence of the C factor, they wouldn't be spending this money on capital and they would actually be a superior performer.

And I'm saying, well, I thought this was required cap ex that we were talking about here.

MR. SHEPHERD:  Okay.  If you go to page 8, you say that you tried to calculate what adjustment to the C factor would result in custom IR and ACMICM having similar capital treatment, providing the same amount of capital funding, is that right?

DR. LOWRY:  Yes.

MR. SHEPHERD:  And you said that the number, and you said this again in your direct, is 0.6 percent.  Am I right that what that means is that if the C factor that Toronto Hydro is proposing is, let's say, 2 percent in a given year, that this would reduce it to 1.4 percent?

DR. LOWRY:  Well, I am not sure.  I believe that my information request response to you talks about the implications of using the 0.6.  Off the top of my head, I can't say what the C factor implication is.

MR. SHEPHERD:  What I am trying to get at is, it's not --


DR. LOWRY:  Definitely knocks it down quite a peg.

MR. SHEPHERD:  The point I am asking is, it is not you reduce the capital budget by 0.6 percent.  You reduce the escalator by 0.6 percent.

DR. LOWRY:  Yes.  It is not driven specifically by the cap ex budget.  That is part of the complexity of trying to equalize the markdowns for the advanced capital module and this, is that the advanced capital module is based on gross planned additions, whereas this is based on the growth in total capital costs.  So you have to make a translation to basically slowing down allowed capital cost growth.

MR. SHEPHERD:  So it's --


DR. LOWRY:  It is a markdown on allowed capital cost growth.

MR. SHEPHERD:  So if the revenue requirement associated with capital goes up at a certain rate, this would reduce that by 0.6 percent?

DR. LOWRY:  Yes.

MR. SHEPHERD:  Okay.

DR. LOWRY:  And the intention is to have a similar markdown to what the ACM would have, which is not to say that the ACM is properly designed.  I mean, that's another example of something that a fifth-generation IRM could definitely give more thought to.

You will recollect that there was a time at the outset when the markdown in the ACM was 20 percent, and then they reduced it to 10 percent, but that reduction to 10 percent did not take account of everything I was talking about today.

MR. SHEPHERD:  This 0.6 percent, do we have somewhere in your evidence the backup for that?  Like how you got there?

DR. LOWRY:  We can provide that, perhaps in response to a direct request, if you'd like.  We didn't give it to you at the time of the response.

MR. SHEPHERD:  Is it too complicated for us to understand?

DR. LOWRY:  No.

MR. SHEPHERD:  Then could you undertake to provide it?  The backup?

DR. LOWRY:  Yes.

MR. MILLAR:  J10.5.  Dr. Lowry, could you just repeat what you are undertaking to provide?

DR. LOWRY:  Provide the calculations underlying my proposition that the supplemental stretch factor be 0.6 percent.
UNDERTAKING NO. J10.5:  DR. LOWRY TO PROVIDE THE CALCULATIONS UNDERLYING THE PROPOSITION THAT THE SUPPLEMENTAL STRETCH FACTOR BE 0.6 PERCENT.

MR. MILLAR:  Thank you.

MR. SHEPHERD:  So what you concluded is, in the Hydro One case the Board did something similar except that they had .15, right?

DR. LOWRY:  That's right.  0.15, hmm-hmm.

MR. SHEPHERD:  And you're saying that actually to make it relatively comparable to what else the Board does, it would have to be four times that much.

DR. LOWRY:  Yes.

MR. SHEPHERD:  Okay.  Now, that is not in addition to the stretch factor for -- under IRM, because that stretch factor only applies to OM&A anyway, right?

DR. LOWRY:  Well, there would still be the traditional X factor, which is the sum of zero percent base productivity trend and whatever the stretch factor is.

MR. SHEPHERD:  But that is included in your calculations.

DR. LOWRY:  No.  This is in addition to that.  I mean, just as the 0.15 is in addition to the stretch factor in the -- for applicable to Hydro One Distribution.

MR. SHEPHERD:  My point is that the 0.6 takes account of the fact that there is already a stretch factor in place.

DR. LOWRY:  It has some -- it does take account of it, but it is an extra, it is an add-on.  Just like the markdown in the ACM is there, notwithstanding the fact that there is an X factor.

MR. SHEPHERD:  That's all of my questions, thank you.

MS. ANDERSON:  Ms. DeMarco, were you prepared to begin?  We can take the lunch break if you would prefer.

MS. DeMARCO:  I am on your schedule, Madam Chair.

MS. ANDERSON:  Why don't you start, please.
Cross-Examination by Ms. DeMarco:

MS. DeMARCO:  Thank you, Madam Chair, and thank you -- is it Dr. Lowry?  My questions are focused on two specific areas.  The first is in relation to the ratemaking treatment of capital in the context of a rapidly-changing grid incorporating distributed energy resources.

And the second element really is looking at distributed energy resource-enabling or reactive capital investments and how they should be treated.

And so really I am focused on a response you had to Toronto Hydro's Interrogatory No. 2, which is found at L-1, M1-TH-002.

DR. LOWRY:  Could you tell me that again, ma'am.

MS. DeMARCO:  Of course.  It is L-1, tab 1, Schedule 2, and it is page 1 of 1.  Toronto Hydro is asking you, as I understand it, to comment and provide support for your conclusion that U.S. power distributors have an increasing growth trend, a positive growth trend, for multi-factor productivity.

DR. LOWRY:  Yes.  Now I understand.

MS. DeMARCO:  And just so I am very crystal-clear on that.  In relation to breaking down that statement, it means that generally U.S. power utilities are getting more productive.  Is that fair?

DR. LOWRY:  Our research suggests that, although multi-factor productivity for power distributors is somewhat slower than in the past, that it nonetheless is positive.

MS. DeMARCO:  And so that means they're getting more productive.  As it equates into the equation --


DR. LOWRY:  Yes.

MS. DeMARCO:  -- it comes out as a negative, but it means generally they're getting more productive.

DR. LOWRY:  Yes.

MS. DeMARCO:  Thank you.  And in support of that, you provide two reports.  Is that fair?

DR. LOWRY:  Yes.

MS. DeMARCO:  I actually think it might be three, because there appears to be a numbering challenge here, but bear with me.  The first is your testimony in a matter before the -- before the Massachusetts PUC?

DR. LOWRY:  Correct.  The department.

MS. DeMARCO:  And then your report to support that; is that fair?

DR. LOWRY:  Yes.

MS. DeMARCO:  Then the second one is in relation to a report that you have conducted for the Grid Modernization Laboratory Consortium of the U.S. DOE.  Is that right?

DR. LOWRY:  Yes.  Lawrence Berkeley National Laboratory.

MS. DeMARCO:  Well, this appears to be responding to a report done for Berkeley in 2016; is that right?  If I can ask you to turn to page 7 of 134 of that report.  It's Exhibit L1, tab 1, Schedule 2.  It is marked attachment C.  I am not sure if it is B or C, but...

The beginning paragraph, it looks like Berkeley -- there was a report that was published by Berkeley in 2016, and this report is a follow-up report on that.  Is that right?

DR. LOWRY:  Oh, I see what you're saying.  Well, yes, I mean, it is more a continuation of the dialogue.  It's not really -- it doesn't really respond to the prior report.

It is just, if I may explain to the Panel, that there's a lot of interest in -- newfound interest in performance-based regulation in the United States.

And some people think that it should all be about new types of performance metrics, but then there's the traditional multi-year rate plan approach to PBR.

So in the first paper it just talked about both and kind of almost was pictured as a debate about which makes more sense.  But then the second report is just sort of a deep-dive into the multi-year rate plan approach, which is used here in Ontario and, in fact, Ontario regulation is highlighted in this report.

MS. DeMARCO:  And so as I understand it, this report is very specifically looking at, in part, the impact of distributed energy resources, electric vehicles, and grid modernization on productivity, in part.

DR. LOWRY:  The prior report was more about that than this, but I think this report does discuss that to some degree, yes.

MS. DeMARCO:  Let me start first with your testimony, but I will come back to the report because it is interesting for us that an entire report was devoted to the issue of grid modernization and electric vehicle integration on productivity.

Let me start first with your testimony.  As I understand it, I am at Exhibit L1, tab 1, schedule 2, attachment A at page 19 of 83.

You'll see there, the second bullet, as I understand it, national grid was requesting tracker treatment, which is effectively reporting treatment or tracking of expenses and revenues, for certain grid modernization and electric vehicle capital expenditures that are now and will in the future be incurred by the utilities in the productivity studies.  Is that right?

DR. LOWRY:  Yes.

MS. DeMARCO:  And so I am assuming there's considerable overlap in the 83 U.S. utilities that you sampled and the ones here?

DR. LOWRY:  Yes.

MS. DeMARCO:  And so they included the current cap ex related to EVs in that study?

DR. LOWRY:  Yes, they did.

MS. DeMARCO:  And they're looking at it going forward because it is relevant.  Fair?

DR. LOWRY:  Yes.

MS. DeMARCO:  And then you go on to say that these kinds of cap ex will be incurred by the utilities and used in future X factor calibration studies.

DR. LOWRY:  Yes.

MS. DeMARCO:  And it is fairly important to consider those factors in relation to the productivity going forward in the future.  Is that right?

DR. LOWRY:  Well, how important that is is still unclear, but I think -- you know, the point -- this particular comment was more in the spirit of what I mentioned at my examination in-chief, that there's this danger of double counting of -- that maybe you get extra money now for grid MOD, which is totally copacetic in Massachusetts; it is all tracked.

But then in the future, in the future the cost of that will slow productivity growth and you will have a lower -- a little bit lower X factor as a consequence.

MS. DeMARCO:  So let's dig into that just a bit.  The concern is, from your perspective, that there has to be some transparency as to how you account for these very significant transformations of the grid.  Is that fair?

DR. LOWRY:  Well, I was just -- I mean the context in which I was saying this is just let's think of a whole bunch of things before we decide upon the X factor, that it may be -- and this would be an argument to keep it on the low side.

MS. DeMARCO:  So that's consistent with what I am saying.  You want to have an eye on this, you want it to be transparent?

DR. LOWRY:  Well, you would like to, but I don't know that that's possible as a practical matter using the U.S. data.  But ideally, you could.

MS. DeMARCO:  Great, thank you.  Later in that report, you have your actual report undertaken for that proceeding. I am at L-1, tab 1, schedule 2, attachment A, page 39 of 83.  I think this actually might be attachment B, but safe to say that ...

DR. LOWRY:  I might chime in because I think it is germane to your line of your questioning, that one of the problems -- becoming more of a problem with U.S. and Canadian power distribution productivity measurement is taking account of new grid capabilities.

The numbers tend to be biased downward because you are not taking account of the new things that the grid can do.  That is true here in Ontario as well, that you now have this AMI, for example.  It can do all sorts of things.

Well, there is no output variable for that, although Mr. Fenrick's having put together an AMI variable perhaps gives hopes there could be an output variable for AMI in the future.

MS. DeMARCO:  That's exactly where I am going.

DR. LOWRY:  Okay.

MS. DeMARCO:  And very precisely, looking at the dual functioning of the grid as opposed to the unidirectional functioning of the grid might be very germane to the productivity factor that you land on, and/or the expenses that would go in the C factor.  Is that fair?

DR. LOWRY:  Yes.

MS. DeMARCO:  Thank you.  And back to the reference at page 39, you say essentially that a tracker treatment is proposed for certain grid modernization and electric vehicle capital expenditures cap ex.  These kind of cap ex will raise the cost of U.S. distributors in productivity studies used to set X factors.  Is that fair?

DR. LOWRY:  Yes.

MS. DeMARCO:  And also fair, just thinking through this, that in this context where a C factor is proposed, not all capital expenditures might be equal.  Is that fair?

DR. LOWRY:  Yes.

MS. DeMARCO:  Some may result in more productivity and/or O&M savings than others.  Is that fair?

DR. LOWRY:  Yes, and it is hard to measure all of those benefits.

MS. DeMARCO:  And in fact, if I can ask you to turn to the next page of that report that you have done at page 40, about midway down the page, you actually speak to some of those grid modernizing capital expenditures resulting in supplemental revenue.  Is that right?  I am at third paragraph, second sentence.

DR. LOWRY:  Yes.

MS. DeMARCO:  Very specifically, supplemental revenue resulting from electric vehicle infrastructure, is that right?

DR. LOWRY:  Among others.

MS. DeMARCO:  And you go on to discuss the tracker that's been proposed in the next paragraph.  It speaks of storage as well.

DR. LOWRY:  Yes.

MS. DeMARCO:  And in the last paragraph there, you speak very specifically to a tracker to address capital and operation and maintenance costs associated with EV deployment.  Is that right?

DR. LOWRY:  Yes.

MS. DeMARCO:  And in the next paragraph on page 41, top of the page, in this instance N grid was looking at specific proposals around charging infrastructure, or rebates, or fleet advisory services to further derive that revenue, is that right?

DR. LOWRY:  Yes.

MS. DeMARCO:  Thank you.

DR. LOWRY:  And this is in the context of a utility that has revenue decoupling.  So, you know, otherwise because of the revenue decoupling, they don't have much incentive to promote electric vehicles just as with these high fixed charges in Ontario also are not -- insufficient incentive to promote electric vehicles.

MS. DeMARCO:  Let's talk about the customer base specifically.  What if a significant customer in the base was electrifying the fleet.  You would want to track that, wouldn't you?

DR. LOWRY:  Well, how do you mean track?  I mean, in that particular case, who is incurring the cost?  Are you suggesting that those costs of that should be tracked?

MS. DeMARCO:  Just to ...

DR. LOWRY:  They're already insulated from the revenue consequences in Massachusetts.

MS. DeMARCO:  In Massachusetts.  But in the context of a broad-based, multi-year revenue plan, or the multi-year plan that we've got here with a price cap index and a C factor, you would want to look at the implications of major shifts in the grid.  Is that fair?

DR. LOWRY:  Well, to the extent that they're big and to the extent you can measure it, yes.

MS. DeMARCO:  Can I ask you to turn to page 77 of 83 of that same attachment?

DR. LOWRY:  I might just chime in for the panel's sake that -- I mean, we talk a lot about incentive regulation.

Well, there are various kinds of incentive regulation.  We have talked about metrics.  And there's multi-year rate plans such as they have here.  And then there are -- revenue decoupling would be considered one.

But another thing is just giving more money or allowing a tracker treatment or variance account treatment for certain costs that somebody feels that utilities don't spend enough money on, and that's part of the rationale for doing this in Massachusetts, is to encourage them to do things that otherwise they don't have very much incentive under the revenue decoupling plan.

MS. DeMARCO:  And that is because those incurred costs may in fact result in longer-term productivity; is that fair?

DR. LOWRY:  That would be the hope or the claim of the advocate, that's for sure.

MS. DeMARCO:  Excellent.  If I can ask you to turn to page 77 now.  Four bullets down under the X factor, very specifically.  You've got issues there around:

"Other plan considerations also merit consideration in the choice of an X factor.  The stretch factor would be effective only when inflation exceeded 2 percent.  A tracker treatment is proposed for certain grid modernization and electric vehicle costs."

Fair?

DR. LOWRY:  Yes.

MS. DeMARCO:  And now can I ask you to turn back to that follow-up report to the Berkeley report, the Grid Modernization Laboratory Consortium at the U.S. DOE.

While you are doing that, Madam Chair, I am checking on my time.  I am probably about ten minutes away.  I am in your hands as to how the Panel --


MS. ANDERSON:  Let's continue.  We won't go past 1:00.

MS. DeMARCO:  Thank you.

So I am looking very specifically at page 68 of 134.  Top bullet.  You've got activity related to customer engagement.  And the commission in this New York -- if I can turn you back, this is in relation to a New York case study, as I understand it, at 6.3 on page 65.  Multi-year rate plan study of New York.

DR. LOWRY:  Hmm-hmm.

MS. DeMARCO:  And going back to that reference on page 68.  You are considering there further attempts or mechanisms to encourage customer engagement and the efficiency.  And you say, for example:

"Earnings adjustment mechanisms could reward utilities for increased customer participation in time-varying rates or adoption of ground-source heat pumps and electric vehicles."

Is that right?

DR. LOWRY:  Yes.

MS. DeMARCO:  And on the next page, at page 69, second bullet down, you say:

"With respect to deployment of incremental distributed energy resources, a metric encourages incremental use of distributed energy resources from solar energy, combined heat and power, battery storage, demand response, and beneficial electrification, such as thermal storage, heat pumps, and electric vehicle charging."

Is that right?

DR. LOWRY:  Yes.  And I might just explain to the Panel that, I mean, New York is one of the states that is very active in this new wave of PBR.

And they are interested in -- well, electric vehicles have been mentioned, but also a lot of interest in stimulating more aggressive peak load management, not only at the system-wide level that more say it is on transmission costs, but also the local non-wire alternatives that could save on local distribution costs.

And so they've got this going in New York, and a number of other states are moving in that direction, including Minnesota and Hawaii, but they don't have it here.

And yet the, you know, big rate plans have been approved, you know, one recently for Hydro One Distribution and now this one, before any of that stuff is in place, which at least could potentially encourage containment of growth-related capital.

MS. DeMARCO:  That is very helpful, thank you.

And to that point, if you look at page 106 of your report at page 134, near the bottom of the page, you speak very specifically to flexibility to facilitate that efficiency.

And fourth line down, third line down, you look at, for example:

"Advanced metering infrastructure, other smart-grid technologies, distributed storage, and plug-in electric vehicles open the door to a variety of new utility services."

Fair?

DR. LOWRY:  Yes.

MS. DeMARCO:  Have you had the chance to read the evidence of Dr. Petrunic in this proceeding?

DR. LOWRY:  No, sorry, I wasn't asked to do that.

MS. DeMARCO:  Fair to say that she certainly is in alignment with your view there.

Over on to the next page at 107, you are looking at examples of what those flexibility measures might be.  And at number 2 you highlight an optional tariff that is available to all qualifying customers, such as a time-sensitive rate for electric vehicle charging.  Is that fair?

DR. LOWRY:  Yes.

MS. DeMARCO:  At number 6 you speak of the special service packages, which may include standard services as components, such as a rate for a bundle of services that include premium quality service and electric vehicle charging.  Is that right?

DR. LOWRY:  Yes.

MS. DeMARCO:  And just a couple of clarification questions at this point.

In relation to urban versus rural, this is a small follow-up in relation to the Panel's question on the congested urban variable.  Fair to say that you would see more electric vehicle DER integration in congested urban areas than in rural areas?

DR. LOWRY:  I think you would see it in urban areas in general.  Whether it is the congested part where a lot of people don't even own cars compared to just in an urban area, where most trips are within the metro area, I am not so sure.  But at any rate, certainly urban areas --


MS. DeMARCO:  Urban versus rural.

DR. LOWRY:  -- yes, have probably a little bit more upside from a marketing standpoint.

MS. DeMARCO:  And one last clarification question.  In relation to this supplemental stretch factor of 0.6 percent, like Mr. Shepherd I was having difficulties tracking whether that was just applicable to the proposed C factor?  Or it was the stretch factor in addition to the full equation stretch factor of 0.15 percent.

DR. LOWRY:  It is in addition.

MS. DeMARCO:  It doesn't just apply to C, it applies to the entire --


DR. LOWRY:  No.  That just applies to the C part.  It would reduce the C factor.

MS. DeMARCO:  And perhaps have you considered at all whether C factor expenditures that are net productivity-enhancing might not be subject to such a stretch factor?  Or is it all C factors that should be subject --


DR. LOWRY:  Well, there is no distinction drawn in the proposal.  That raises the issue down the road whether some distinctions could be drawn on that, should there be a -- you know, could you have trackers, supplemental trackers, that -- and variance accounts that address that?

But that is not taken account of in this C factor proposal.

MS. DeMARCO:  Let me ask you a question I should never ask.  If you were sitting on the panel would you want to know that information?

DR. LOWRY:  Which information?

MS. DeMARCO:  How -- what capital expenditures impacted net productivity before you improved them -- approved them.

DR. LOWRY:  Well, you do have to remember that the base productivity trend here in Ontario is kind of stuck at zero right now, because there is not an evidentiary record for using U.S. information.

Again, there hasn't been a fifth-generation IRM.  That would be a very pertinent issue for fifth-generation IRM to get into, because you otherwise could be looking at close to negative productivity trend.  Negative zero.  Negative .3.  Zero.  Positive point -- it is going to be in that range.  And then, you know, something like that could be germane to focus on in that proceeding.

MS. DeMARCO:  Excellent.  Those are my questions.  Thank you.

MS. ANDERSON:  Thank you, Ms. DeMarco.  We will take the lunch break for one hour.
--- Luncheon recess taken at 12:57 p.m.
--- On resuming at 2:00 p.m.

MS. ANDERSON:  Mr. Garner, I believe you are next.
Cross-Examination by Mr. Garner:


MR. GARNER:  I am.  Thank you, Madam Chair.  Good afternoon, Dr. Lowry.  My name is Mark Garner and I try and represent the Vulnerable Energy Consumers' Coalition.

I would like -- where I want to ask you questions is I want to go to 1,000 feet, instead of the details that we have been talking about this morning.

But before I do that, there is one area that I am a little bit confused about in your evidence.  And this is where you talk about the models that show Toronto Hydro has a substandard outage frequency, but a superior outage duration.

When I looked at that, I was perplexed a bit because when I looked at their evidence and I look at their outages by cause code for instance, they seemed to be trending in an improvement, consistently trending in an improvement way.

I am just wondering when you make that statement, what's the basis and evidence you are using?  For instance, they use SAIFI.  But SAIFI has many issues with it, as you know like, like how one defines a major event day to take it out of SAIFI, whether it is outages, loss of supply or not loss of supply.

When you make that statement, can you help me?  What's the data that you are looking at -- or both of you are looking at -- that brings you to that conclusion that they have substandard outage frequency?

Can you help me with why that doesn't look the same as the evidence they have in their case, where it looks like they're improving and all of those things?

DR. LOWRY:  Just a moment.  Okay.  Well, what must be remembered is that this model is going to be appraising them as a very urban utility.  Less so the PSE model, because I believe it does not include the urban congestion variable that they worked so hard to develop.

But in ours, it comes in negative parameter estimate T stat 6.32, so you know, it is a very significant variable.

So that is one thing there.  We're judging them by the standard of an urban utility and in theory, urban utilities with a lot of undergrounding and so on are not likely to have as frequent an outage.

Now, the other thing that is in our model that isn't in the other model, in the PSE model, is a trend variable. And he said, Mr. Fenrick said that he didn't have a trend variable because he thought the sample period was too short.

But I like to let the data speak for themselves and what the data indicated was that there was a material negative value for a parameter estimate for a trend variable, highly significant.  So it's in our model.  It's not in theirs.

So that could make a difference in terms of any appraisal that SAIFI is getting better.

MR. GARNER:  You talked earlier about -- thank you.  You talked earlier about potential items for fifth generation IRM that might be looked at.

Would you agree with me that if one were looking at the issue about reliability statistics, it might be an interesting thing to stop looking at SAIFI, which is highly impacted by weather and, if the data is available, looking at reliability by, for instance, defective equipment.

If you had that type of data available, it would give you, would you say, a better indicator of the utility's reliability?

DR. LOWRY:  That would be an idea if it was available.  I don't know that that is itemized consistently, even here in Ontario.

Apparently, Toronto Hydro does something like that, but I don't know that others do.

MR. GARNER:  Right.  Fair enough.

Now, I want to just go very high level in your evidence and PSE's evidence in all of this.  One of the things that always strikes me about these studies is the University of Wisconsin and when we see -- we had Dr. Macklin dealing, you may recall, with one of the gas utilities also from that same school.

So there is -- there seems to be a body of schools that has done these studies.  And on the multi factor productivity studies, they -- I am correct in saying they basically follow the same methodologies.  There are issues that you're talking about in how the model is crafted.

But they're all following basically the same methodologies, aren't they?

DR. LOWRY:  Well, there is a difference between the productivity work and the benchmarking work, and you are right that Madison, Wisconsin, consultants play -- are active in both and it's not unusual to see the two principal witnesses in a case both be from Madison in this proceeding; that's one.  I mean, Mr. Fenrick's office I could walk to in five minutes.

But I am also involved -- there was mention of that proceeding in Massachusetts, which is another case where two Madison consultants are squaring off.

But in that case, there is a real knockdown, drag out battle about some of the methods used in productivity measurement, and so it isn't always -- they aren't always using the same methods.

MR. GARNER:  Okay, thank you.  I am not -- to put it in context, I am not trying to be a luddite in the sense of these studies, but what I am trying to understand is -- first of all, let's stick with multi factor productivity studies.

As I understand the literature outside of yourself, there are debates within the literature, the economic literature about the meaning of the results of a multi factor productivity study.  As I understand it, and maybe you have heard this, I think the economist who started this Solo -- Solo and Swan and these people called it, it is a measure of what you don't know.  It is a measure of your ignorance.  It is a residual amount, right.

So there is some debate about interpreting the results of these type of studies, is that fair?

DR. LOWRY:  Well, there was also -- I mean it this is a subject that has been studied for a long time.  So there also have been some very nice studies that decompose productivity growth into various pieces.

One of the -- two of the best-known economists who wrote about that are from the University of Toronto, Mel Fuss and Leonard Waverman.  In fact, I forgot to mention this morning that the approach that we've been taking to  that asset price index was originally suggested to me by Dr. Fuss, when he was a witness for Union Gas in a case some years back, or a consultant to them.

MR. GARNER:  Right.  Well --


DR. LOWRY:   I mean, it is not like a big unknown residual.  You can carve it up into a lot of pieces and then the residual that is left isn't necessarily that big.

MR. GARNER:  Right.  Where I am going in the next question you'll see is -- I mean, all of these models, all econometrics work in and of itself inherently has some issues.  You have measurement problems.  You have model specification issues and by its very nature, econometrics is -- it is indicative and better models do better things.

But the thing I am trying to get to is right now, for Instance, we see moving away from the MFP to the benchmarking, you say .45 and Mr. Fenrick says 0.3.

It sounds awful precise, if you know what I mean.  It sounds like, gee, there you go, the Board has a binary choice in it. And in fact, the Board has 4,000 pages of other evidence in addition to this, right.

So would you agree with me the models aren't that precise.  It's not .35, it's not .45.  It could be something different than either of those numbers.

DR. LOWRY:  It could be, and one thing that has come out of the discussion this morning is that there's always areas where upgrades are desirable.

I would say that most of the issues that we discussed this morning are not things that a Board or its staff cannot get their arms around at all.  In the Toronto Hydro proceeding, the last one, there were a few issues that the Board did develop opinions on and said their piece about them, and you will notice that the Toronto Hydro witness was very careful to conform to those comments by the Board.

So, you know, I think Boards can make constructive comments about what seems to make sense to them, what does not seem to make sense to them.  And then too, you know, the consultants or the witnesses can try to limit what the Board is spending their time thinking about to just a few issues that are more important and sort of categorize others as being less important.

I tried to do that in my testimony, but I felt that Mr. Fenrick in his reply evidence was getting a little histrionic about some things that weren't that important.

MR. GARNER:  Right.  Again, I am not saying there isn't veracity to the numbers.  I am simply saying, would you agree with me that the Board as an expert tribunal can bring its knowledge and discretion to all of this evidence, both of you, and actually come up with a number that is neither of these numbers, basically saying to itself:  We've heard what you've said, but here's what we think we should do.  That would be reasonable, wouldn't it, in your --

DR. LOWRY:  It would be reasonable to do that, and oftentimes -- and this goes for X factor commentary, base productivity trends -- sometimes the Board -- the regulators will listen to the evidence, and then they come up with a number in the middle.

However, there is a danger for always coming up -- magically coming up with a number in the middle that you can encourage the parties to get crazier and crazier with their numbers in an effort to influence the middle.

So there is an alternative argument that -- for choosing the model that they think is best, and that if you did that that it would incentivize the witnesses to come to the middle.  Sort of like an arbitration hearing, where two sides make their case and then the judge decides one of their cases, one of their recommendations.

MR. GARNER:  But it is then under that -- it is conceivable they could choose something higher than both of you or higher than you, let's say.

DR. LOWRY:  Yes, yes.

MR. GARNER:  It wouldn't seem patently unreasonable to do something like that in your experience of looking at these numbers and what I call the variation of results that you might find in numbers.

DR. LOWRY:  I remember what the Board did in the last Toronto Hydro proceeding.  They just loped off about 10 percent of their proposed cap ex budget.  It wasn't exactly linked to anybody's benchmarking study.

MR. GARNER:  Right.  Well, thank you, and that is where I would like to go next, is the C factor.

And as I understand it -- and you were very helpful this morning explaining it the way you saw it -- the way I understand it is, if you take the formula as proposed, I think even with your stretch factor but certainly with Toronto Hydro's, the ultimate end of the adjustment each year is to have an adjustment above the estimated or forecast rate of inflation for this utility.  Is that what the ultimate result would be?

DR. LOWRY:  Well, it is above the I minus X, which in this case is almost just inflation, because of the low base productivity trend.

MR. GARNER:  So --

DR. LOWRY:  It is to get extra money.

MR. GARNER:  Sorry, go ahead.

DR. LOWRY:  And no one is asking them to file if they need less money.

MR. GARNER:  What I was looking at was, I was looking at the tables where they do these -- the CPCI and they add in the custom C factor.

It seemed to me the result was each year the number that would go up would be in excess of the same expected inflation for that year.

So I think in 2021 it might be 3.26, and inflation I think is estimated at 1.2, something, right?

DR. LOWRY:  Yes.  It is a very substantial acceleration and allowed rate growth.

MR. GARNER:  Now I want to step back and ask you as an economist who has looked at these rate regimes like this and say, when we're talking about the Board and its discretion, because it seems to me the other way to look at it is for a customer this stuff is all kind of what they say inside the beltway, right?  This is not particularly interesting, because what's interesting to the customer is, how much am I going to pay in distribution?

And to the customer, all other things being equal, if the distribution costs go above inflation then what that means as a customer is I'm going to pay more of my income to distribution and I'm going to have less of my income for whatever else I used to have, all other things being equal.  That is what the result is.  The customer puts more money into the distribution utility and has less money left over to do whatever else it wants.  That is what happens, isn't it?

DR. LOWRY:  Yes.

MR. GARNER:  So the customer's viewpoint is the utility seems to be getting a lot less productive to them.  They're paying more for basically the same service.  They turn on their switch and they get their power.  The appearance is that way to them.

DR. LOWRY:  Well, even the Toronto Hydro's own witness says there, yes, we're getting -- they cheerfully report that they're getting worse, but that is the bad news.  The good news is that we're just approaching the mean from below.

MR. GARNER:  Right.  Thank you, those are my questions.

DR. LOWRY:  I just wanted to comment, one comment I wanted to follow up on.

MR. GARNER:  Absolutely.

DR. LOWRY:  You talk about the statistics and how they can be confusing, but in a regulatory jurisdiction with some 60-plus distributors, which not only involves high regulatory costs but it is kicking out a lot of statistics, it can make particular sense to have a relatively statistics-based regulatory system, and it can lower regulatory costs.  It can also strengthen performance incentives.

So there is some method to the madness of doing it in a place like Ontario, particularly where there are so many utilities.

MR. GARNER:  Well, thank you, Dr. Lowry.  And I understand what you are saying.  What I think what I was trying to say is the models kind of also work like this, is you can develop a model, and I am sure it has been done, for an aircraft to take you from here to Madison, and it will take the fuel, the wind, the number of passengers, and the weight, and you can get a point estimate for how much fuel to put on that plane, and that is all.  Would you fly on that plane?

DR. LOWRY:  I will have to think about that one.

[Laughter]

MR. GARNER:  Thank you, Madam Chair.  Those are my questions.

MS. ANDERSON:  Thank you, Mr. Garner.  Mr. Hann.
Cross-Examination by Mr. Hann:

MR. HANN:  Good afternoon, Mr. Lowry.  My name is Norman Hann, and I hope this won't take too long as well.  I did not produce a compendium, as I only have a few questions.

DR. LOWRY:  Maybe speak a little more into the mic.

MR. HANN:  Okay, is that better?

DR. LOWRY:  A little bit.

MR. HANN:  Okay.  In your exhibit of the report, page 7, you state:

"Generally speaking, we have found that the results of the PSE study are not robust with respect to changes in their methodology, small changes in methodology, produce large changes in company rankings.  The calculation and capital costs for the utilities in the econometric study sample is inaccurate."

What would be a small change in the methodology that would produce a large impact on the ranking?  Company's rankings.

DR. LOWRY:  Okay, there was on my page 23 -- it is section 3.3, alternative benchmarking results using PSE's data.  Basically, there was one place where we reported sensitivity results for various things that might be done, small changes.  So just removing Consolidated Edison from the sample created a huge difference in the ranking of Toronto Hydro.

Another thing that mattered a lot was to -- instead of using percentage urban, to break down area into urban and other, and that, again, made a very radical difference in their results.  And a third one was just to remove all of these second-order terms from the model.

So, you know, these are all sort of small to medium size changes in methodology.  The ConEd sensitivity is indicative of what we feel is an overfitted model with too many variables, possibly multicollinearity problems with the variables that raises these concerns.  It is just
not -- it is a flagrantly non-robust model, spectacularly non-robust.

MR. HANN:  Would you agree that Toronto Hydro and ConEd's businesses are delivering electricity via wires?

DR. LOWRY:  Yes.

MR. HANN:  Could you explain to the Board why percentage area for urban is more important than the percentage of wires in the different areas?  The wire kilometres, for example.

DR. LOWRY:  Well, that's a very good question.  I mean, if you had the percentage of wires, that would be better.  Or if you had percentage of customers, or percentage of load in the two places.  That's one of the problems with this --


MR. HANN:  The actual business that we're looking at is delivering electricity on physical assets, which is either wires in the ground or wires above ground.  Correct?

DR. LOWRY:  Yes.  It's been mentioned many times that Commonwealth Edison, which serves the Chicago area, has a very low-ish congested urban value in PSE's study.

Well, but what percentage of loads are occurring in the loop of Chicago and other high-rise areas?  What percentage of customers, you know, that sort of thing, or as you would say, a percentage of assets.

You said wires; it wouldn't necessarily be wires.  It could be the assets, also the transformers of course matter.

So you are right that this is just something that you can get data for a lot of companies for.

MR. HANN:  So the reason why it is used is because the data is available, and not because it is necessarily a useful variable?

DR. LOWRY:  Well, it should be correlated with the other things to some degree.

MR. HANN:  Okay.  The second point there was why is the calculation of capital costs for the utilities in the study sample inaccurate.  Does that go back to what you pointed to on page 23?

DR. LOWRY:  Well, that is partly about the fact that they don't use a 1964 benchmark year adjustment for the U.S., and then also our disagreement about the best asset price index to use for Ontario.

And then thirdly, he didn't like having the 1989 benchmark year for Toronto Hydro, because he didn't trust some interpolations that had to be made.

And we feel that the value of starting the benchmark year back in '89 outweighs any concerns about the interpolation of data that is required to start then.

I mean, this whole matter of when the benchmark years for the capital cost calculations, it means when is the first year that they start computing capital cost.

And usually, see you would like ideally to base the capital cost almost entirely on gross plan addition data that you can then consistently depreciate or have some other decay mechanism as you wish.

So that is what you ideally do and that is why we go all the way back to 1964, pushing it back to where it almost -- the initial assumption about the size of the capital cost is less important.

MR. HANN:  So you go back to 1964.

DR. LOWRY:  I'm sorry, I just wanted to finish saying that so what he has done, very controversially, he is looking at capital cost of Ontario utilities.

He's doing the benchmark year in 2002 and then starting the study in 2005.  I mean almost -- that's almost never done to have a benchmark year that is almost immediately prior to the start of the study.

MR. HANN:  So on page 7, you also mention PEG also developed experimental models to evaluate Toronto Hydro's projected proposed operation, maintenance and so on.

These models are sensible and generate results that should be informative to regulators and the company alike.

This may seem like an odd question and I am new to the panel so I don't have all of the history, I'm sorry.  Have you tested your models?  You said you went back to 1964.  So say the last rate filing, did you test it to see how accurate your models were, with what the actuals were that Toronto Hydro has submitted this time around, in terms of SAIDI or SAIFI or the costs?

DR. LOWRY:  Well, I mean, they're generally based on how they track the whole sample, but there isn't a focus on Toronto Hydro per se.  But that's what these R-squared statistics and all of these tables are, is a measure of how well the models track the data.

MR. HANN:  Wouldn't taking your extensive sample and comparing it to what was done for the last rate filing to what actually happened after the last rate filing give confidence to the Board that models are correct, rather than relying on R-squared values and other statistical measures?

DR. LOWRY:  Well, that would be adding a new statistic, but maybe that would be a good idea.

MR. HANN:  But you haven't done it?

DR. LOWRY:  No, we have not done that.

MR. HANN:  There's been talk today about the degrading of performance.

Could you define, please, for me and the Board what you mean by degrading performance?  Is it reliability?  Or is it cost?  Or is it cost and reliability, or something else?

DR. LOWRY:  Well, the -- my reliability models show that the reliability performance has been generally unchanged.  So it is a cost -- according to these models, is a cost performance issue.  But we also find that the problem is on the -- if you want to call it a problem -- is on the capital side.

When I say if you want to call it a problem, it is because it depends how much you believe that the company was in unusually -- has some unusually pronounced replacements cycle and they're just getting caught up on their cap ex.

But at any rate, it is the capital side that's been problematic, whereas the research shows that on the O&M side, they've actually been pretty good.

MR. HANN:  Okay.  In terms of costs, why is it that you believe customer interruptions or SAIFI is more important than crew restorations of power, since there is a direct cost both to the restoring of the power in terms of both the actual crews going out and restoring and also the potential for capital replacement?

Why wouldn't you use interruptions, or outages, or any other word that Toronto Hydro uses to define power not coming to my house?

DR. LOWRY:  That sounds like a very interesting question.  But could you say it again, because it is kind of complicated.

MR. HANN:  It is complicated, but I will try to say it again.  Why do you believe that customer interruptions -- which leads to SAIFI -- is more important than the actual crew restorations which is related to actually restoring the power, the work that is required to restore the power.  So there's a cost there.

And then there is also a cost because Toronto Hydro is claiming that the assets are deteriorating, and therefore they need to be replaced.  So there is both an OM&A cost and a capital replacement cost.

But you are using the customer interruptions rather than the actual work that is being done as the measure in your model.

DR. LOWRY:  Well, we do have cost-side -- we did do look at the costs and we look at the reliability.  So, you know, if there is some change in the -- if there is higher O&M for example, it would show in a deteriorating O&M cost performance.

But also try to remember that we have to deal with the data that is available, as opposed to sometimes what might be the perfect data.  We don't have that dis-aggregation of outage restoration costs, for example.

MR. HANN:  Okay.  In your testimony this morning with Mr. Shepherd, you touched on rural, suburban and urban.

Are you aware that there is a suburban/urban split in Toronto Hydro with, for the most part, the horseshoe being sub urban and the former Toronto Hydro being urban?

DR. LOWRY:  Yes, I am aware of that.

MR. HANN:  Okay.  Could you please turn up 2B-Hann-52 and also K6.3, and if you could look at table 1 on 2B-Hann-52?

So from what you have just said, looking at table 1 here, the numbers -- if my friend here can bring up the graph that I produced -- it is Interruptions 2B Hann and K6.3.

So all that it did here was plot what was in the table.  And it shows the Horseshoe, which is the dotted blue line, and the former Toronto, which is the solid red line.

Would you agree that Toronto Hydro is seeing a reduction in number of interruptions/restorations from 2008 to '17 for both the Toronto Hydro and the Horseshoe area?  Subject to check?

DR. LOWRY:  Yes.  It certainly does seem that way.

MR. HANN:  Okay.  And if you could go to Table 2 or the chart, which is entitled "customer interruptions".  And if it is okay with the Board I will stick with the charts, because it is a little easier to see than the tables, but the data on the chart is from the tables.

So while customer interruptions are more or less consistent for the Horseshoe and former Toronto, there's a decline in the customer interruptions for the former Toronto, the red line.

DR. LOWRY:  I am curious, what is meant by customer interruptions?

MR. HANN:  That's the numerator of the SAIFI equation.

DR. LOWRY:  Okay.  Okay.  Okay.

MR. HANN:  Divided by number of customers served equals SAIFI.

DR. LOWRY:  Okay.

MR. HANN:  If you are more comfortable we could go to the next --


DR. LOWRY:  No.  I am getting the hang of it.

MR. HANN:  Okay.  Well, let's go to SAIFI, 2B, please.  Yes.  Down, down, down.  There.  Okay.

So this is the same data using -- it is divided by number of customers served.

So would you agree that the former Toronto area seems to be improving in its SAIFI performance and the Horseshoe is more or less the same?

DR. LOWRY:  It seems that way, hmm-hmm.

MR. HANN:  So given the fact that the number of actual interruptions/restorations, outages, whatever word Toronto Hydro wants to use, is declining and the SAIFI values -- customer interruptions over customer served -- is also declining in the former Toronto area, do you think it would be worth it to -- do you believe that more work could be done to investigate the urban congested variable, given the fact that things are improving in the Toronto Hydro system, yet both studies say that we should have an urban congestion variable?

DR. LOWRY:  Well, I don't know what to say in response to that question.  This is all kind of new for me.  Information?  I could take that as a record request, but off the top of my head I am not sure of the implication of that for the CU variable.

MR. HANN:  Would you like to take it as an undertaking?

DR. LOWRY:  I can.

MR. HANN:  Please.

MR. MILLAR:  Just so we're clear, Dr. Lowry, what are you undertaking to do?  It will be J10.6.

MR. HANN:  Looking at the data provided by Toronto Hydro in IR 2B-Hann-52 to determine whether or not the -- or to investigate what the urban congested variable in light of this evidence.
UNDERTAKING NO. J10.6:  TO LOOK AT THE DATA PROVIDED BY TORONTO HYDRO IN IR 2B-HANN-52 TO INVESTIGATE WHAT IS THE URBAN CONGESTED VARIABLE IN LIGHT OF THIS EVIDENCE.

MR. MILLAR:  J10.6.

MS. ANDERSON:  Can I paraphrase it so I am understanding?  So it is for Dr. Lowry to look at the trends in reliability in the Horseshoe and Toronto Hydro areas and see whether that informs anything related to the urban congestion variable?

MR. HANN:  That's fine.  May I continue?  Okay.

MS. ANDERSON:  Yes.  We have an undertaking number.  Yes.

MR. HANN:  Okay.  On page 30 of your report, the report states that CAIDI is well less explained.

Could this be because the damage done by storms varies intensely of damage, or it varies because of the time of day the interruption occurs or the week or the month that the interruption occurred and to make a difference due to the availability of crews to restore the power or the time it takes for mutual assistance to be invoked?

DR. LOWRY:  Could you ask that again, please.

MR. HANN:  Sure.  On page 30 it says that CAIDI is well less explained.  Could it be that the damage done by a storm varies in its intensity?

DR. LOWRY:  Oh.

MR. HANN:  Or does the time of day that the storm occurred or the week or the month make a difference because of the availability of crews to restore the power?  Or the time it takes for mutual assistance to be invoked?

DR. LOWRY:  Well, do remember that major event days are not in here at all, so --


MR. HANN:  It doesn't have to be a major event day.  Just a storm.

DR. LOWRY:  All right.  Okay.  Because there is a lot of difference in the impact of storms.  It could depend on time of day, time of year.

MR. HANN:  Well, yes.  So you are agreeing with me?

DR. LOWRY:  No, no.  If I understand what you are asking, yes, it does make sense.

MR. HANN:  Okay.  And could changes in the restoration time or CAIDI due to automation and thus the interruptions moving from a sustained interruption to a momentary category -- which would mean that a short interruption duration that was counted in the sustained bucket would now be in the momentary bucket -- would have -- would reduce the time of the average interruption for a customer?

So if you had momentary, like, the five-minute or the seven-minute sustained interruption, and you took that out of the bucket and put it into the momentary bucket, would you see the sustained bucket of CAIDI go up?

So in other words, if you had a whole lot of short seven-minute interruptions that affected 10,000 people and you no longer had those short interruptions affecting 10,000 people, they're now moved into the momentary category.

DR. LOWRY:  How do they get moved to the momentary category?

MR. HANN:  Due to automation.

DR. LOWRY:  Is that just counting them differently, or the quicker response?

MR. HANN:  No, it's a totally different response, because the automation has restored the power rather than a crew having to go out to do the work.

DR. LOWRY:  Well, you know, there is an AMI variable in the model, and it does have a negative sign, indicating that AMI should reduce the CAIDI.  Isn't that consistent with what you are saying?

MR. HANN:  But would you see the CAIDI for sustained interruptions get larger because it is moved from one bucket to the other bucket?  Toronto Hydro has been doing a lot in terms of automation.  That is why I am asking the question.

DR. LOWRY:  Well, I don't know what to say.  That is an interesting theory.  I have no comment.

MR. HANN:  Let's go to my K6.3, please.  And CAIDI.

DR. LOWRY:  All I know is, the next time I am doing a reliability study I am calling you first.

MR. HANN:  Thank you.  I have many years doing it.  On the screen there, you will see the former Toronto Hydro, CAIDI has gone up to two hours from between one and one-and-a-half hours.  Could this be because the interruptions have moved from the sustained bucket to the momentary bucket, so now it is not being influenced in the same way because automation has occurred?  Is that a possible explanation as to why CAIDI has gone up?

DR. LOWRY:  Yes, I think it is plausible.

MR. HANN:  And CAIDI has also gone down in the horseshoe area, which I don't have a reason for, other than I would like to go to one last point, if I may, Madam Chair.

You have spoken about the total cost benchmarking and that Toronto Hydro is a good performer in O&M and poor in capital cost, which leads to deteriorating capital costs earlier today, correct?

DR. LOWRY:  Hmm-hmm.

MR. HANN:  Would the O&M costs go down and the capital costs go up if a program was instituted by Toronto Hydro to reduce vegetation-caused interruptions by increasing the length or the height of the poles, so that now the poles are supposedly taller than the trees?

DR. LOWRY:  Yes.

MR. HANN:  In your study, did you look at specific program costs such as vegetation management and/or pole replacement?

DR. LOWRY:  Well, no.

MR. HANN:  Okay.  Thank you, Madam Chair.  That is the end of my questions.  Thank you, Dr. Lowry.

MS. ANDERSON:  Thank you, Mr. Hann.  Mr. Sternberg, obviously it is your -- I just want you to let me know when there is a natural time for a break, because I think we will be going over that.  Whenever you think that makes sense, that is fine with us.

MR. STERNBERG:  Sure.  I will just -- I have a compendium to distribute.

[distributes Toronto Hydro compendium]

MR. MILLAR:  Madam Chair, we will mark that as K10.3.
EXHIBIT NO. K10.3:  THESL COMPENDIUM FOR PANEL 6


MR. MILLAR:  I observe that we're just receiving this now.  Mr. Sternberg did give me references to documents that would be in this that were not on the record, but we haven't actually looked at this yet.  I am assuming that is all in order and the other things are from this proceeding.  But Dr. Lowry has not actually seen this compendium until this moment.  So he may need some time at some point.

MR. STERNBERG:  I can assist my friend by saying I emailed over the week he had and indicated any documents that weren't in the record that I anticipated referring to.  And as far as I am aware, those are the only documents that are in the compendium.  So I haven't added any additional documents beyond the ones I mentioned in my email.

I will get -- I think we need one or two other hard copies for a couple of the parties in the back row, so we will provide those at the break.  But we will be pulling up the documents electronically as well.

There may be one or two attachments to IRs that may not have made their way into the compendium that we will need to look at.

Madam Chair, I am happy to take a break whenever it is most useful for you.  So I will try to pause when I am switching topics, but I am in your hands.

MS. ANDERSON:  Yes.  If you can let me know when there is a natural break.  But we did start at 2:00, so I think we've got -- so any time after 3:00.

MR. STERNBERG:  Thank you.
Cross-Examination by Mr. Sternberg:


MR. STERNBERG:  Good afternoon, Dr. Lowry.  I have a few points relating to the econometric model.

First of all, the econometric model estimates distributors costs as a function of distributor output, input price growth, and other business condition variables beyond management control, correct?

DR. LOWRY:  Correct.

MR. STERNBERG:  And when the benchmarking exercise is done, companies shouldn't be penalized, if I can put it that way, for business conditions outside their control that affect their costs, correct?

DR. LOWRY:  That's right.

MR. STERNBERG:  And in the model, therefore, business condition variables quantify factors that can influence or drive costs?

DR. LOWRY:  Right.

MR. STERNBERG:  In Toronto Hydro's last application in 2014/2015, your firm, PEG, did a report and provided testimony, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  In that application, PSE also provided evidence and you are aware that PSE's cost benchmarking model at that time included as a business condition variable an urban core variable.  Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  In PEG's responding analysis in that last application, PEG took issue with PSE's urban core variable and excluded it from PEG's model.  Correct?

DR. LOWRY:  I will agree it's not in the featured model.

MR. STERNBERG:  And just to -- we can turn to the report if we need to look at the details, but you would agree when PEG ran the model in that last application in 2014, it ran its model without PSE's urban core variable.  Correct?

DR. LOWRY:  Well, yes, I just said a moment ago that it is not in the featured model.

MR. STERNBERG:  And when PEG ran its model in that application, it showed that Toronto Hydro's costs were well above the benchmark in the historical 2010-2012 period, and would become even more so in the 2015-2019 period.  Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  If we turn for a moment to PEG's report in that last application, which is tab 1 of the compendium, and if we turn to the bottom of page 31 of the report itself.  That's not the compendium page number, but the report page number.

And we see at the bottom of page 31 of PEG's report, the second last line it says the updated and final cost model showed that THESL's actual 2010-2012 cost was 9.7 percent above its predicted value.  That was one of the findings from PEG's model last time, correct?

DR. LOWRY:  Yes, that's what it says here.

MR. STERNBERG:  And then over at the top of page 33, two pages over in the report, in the first paragraph the report states:
"PEG also used the econometric estimates in table 3 and THESL's projected business conditions to benchmark the company's projected costs over the term of its custom IR plan.  If in the first plan year of 2015, THESL's projected cost is 30.3 percent above its predicted cost.  The difference between THESL's projected and predicted costs increases to 3.7 percent in 2016, 33.3 percent in 2017, 33.7 percent in 2018, and 34.7 percent in 2019."

And those were PEG's conclusions in respect of Toronto Hydro's benchmarking score for those years, 2015-2019, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And we see that in table 4 over on page 34, the next page of that report, the far right-hand column of this table showed PEG's benchmarking results for Toronto Hydro for each of the years.  Do you see that?

DR. LOWRY:  Yes.

MR. STERNBERG:  And that compared to PSE's opinion on the benchmarking scores in its model in the second column from the left.

DR. LOWRY:  Yes.

MR. STERNBERG:  PEG was on its model showing Toronto Hydro to be 31.1 percent on average below the benchmark for 2010-2012, and those continued below the benchmark findings in the subsequent years, as we see in that column.

DR. LOWRY:  Yes.

MR. STERNBERG:  And we see the very different above-benchmark opinions of PEG in the far right-hand column.  Correct?

DR. LOWRY:  Correct.

MR. STERNBERG:  Now, because PEG's model showed Toronto Hydro's projected costs at that time to be well above the benchmark, PEG concluded that Toronto Hydro was projected to be an inferior cost performer in 2015 to 2019, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And that was PEG's opinion at the time on which Board Staff relied in that 2015 application, as far as you are aware?

DR. LOWRY:  Yes.

MR. STERNBERG:  Based on PEG's and Board Staff's recommendation in the last application -- well, the recommendation of PEG and Board Staff in the last application was that Toronto Hydro's stretch factor should be no less than 0.6 percent.  Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And you are aware, of course, that the Board then set the stretch factor in its decision on that application at 0.6 percent?

DR. LOWRY:  Yes.

MR. STERNBERG:  Now, in this, fast-forwarding to now, in this current application, as we see from your report, PEG has made certain refinements to its approach or model.  Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  Which I take it you consider to be appropriate?

DR. LOWRY:  Yes.

MR. STERNBERG:  And I also take it you stand by your report that you filed in this application and the various recommendations contained in it?

DR. LOWRY:  Of course.

MR. STERNBERG:  Those refinements in your approach or model have led to PEG arriving at quite different benchmarking results for Toronto Hydro for the various years compared to what PEG had opined back in December of 2014.

DR. LOWRY:  That's right.

MR. STERNBERG:  Let's highlight this for the Board.  Let's just look at it a little more closely.

To begin with, you now acknowledge that Toronto Hydro faces substantial urban challenges in the provision of distributor services, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  The challenge posed by urbanization is a major when benchmarking Toronto Hydro's costs, fair?

DR. LOWRY:  Yes.

MR. STERNBERG:  And that's a statement you have made directly in your report this time, correct?

DR. LOWRY:  Yes.  Or implicitly.

MR. STERNBERG:  I will just -- just to assist so that we're clear on what's expressly been set out in your report.  If you just turn for a moment to your current revised report in this application, which is dated May 22nd, 2019, that you were testifying about this morning.  If you could pull up page 19 of 73 of that report.  That's not in the compendium.  That was the report that he testified about this morning.

In the middle of page 19 you state there, first sentence of the third paragraph, that:

"The challenge posed by urbanization is a major issue when benchmarking Toronto Hydro's cost."

And that is a true statement as far as you are aware, correct?

DR. LOWRY:  Yes.  I mean, actually, in stating that it's not saying that it is truly important.  It is inevitably going to arise, but I am not disputing that it is important.  Just that one sentence is just meant to say that it is bound to be a big issue.

MR. STERNBERG:  And you also now agree that the provision of distribution services using facilities located under streets and buildings pose special cost challenges, especially in downtown areas where a high level of reliability is required?

DR. LOWRY:  Yes.

MR. STERNBERG:  The cost of urban services is materially raised by those high reliability requirements in office districts as well as by congestion problems, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And so in this application, there's agreement between you and PSE on those points in principle?

DR. LOWRY:  Yes, there is.

MR. STERNBERG:  And so while there are still certain points of disagreement in some of the details between you and PSE, you have included in your model an urban congested variable, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And you discussed this morning some of the details regarding that variable and you provided some commentary in response to questions from other parties.

But in your model that you have run and used for purposes of your recommendations in your report, you have used -- well, you have included the same congested urban variable that PSE developed and used in its model.  Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  You, of course, had PSE's report -- I believe their original report was about July 2018, some-odd around nine months before you delivered your report?

DR. LOWRY:  Yes.

MR. STERNBERG:  And in that nine-month or so time period, you didn't choose to develop your own variable or adjust PSE's urban congested variable?

DR. LOWRY:  No.  Understanding that budgets for these projects are limited and there are a lot of things to worry about in a study for Toronto Hydro besides that.

Inasmuch as that variable did come in the very good high T statistic, certainly the correct sign, I didn't really doubt the sincerity of the effort put into it, I thought our limited resources were better spent focusing on other things.

MR. STERNBERG:  Did you have -- you mentioned budget constraints.  Were you given by Board Staff a specific budget or financial constraint in respect of performing your responding work in this application?

DR. LOWRY:  Yes.  I mean, in each of these cases there is some sort of a bid where you are competing against others, and so you try to put in a bid for a budget you hope will win and that does a good job, and...

MR. STERNBERG:  What were the specific budgetary constraints or financial constraints you were given in respect of your --


DR. LOWRY:  Only the competition of the bid, that was the main matter.  That was, of course, very important to a consulting firm.  You want to win the bid.

MR. STERNBERG:  What was the financial constraint, what was the number you were given?

MR. MILLAR:  Sorry, Mr. Sternberg, I can't hear your question.

MR. STERNBERG:  What was the number he was given, what was the number you were given?

DR. LOWRY:  I don't recall.  But I also don't know if that is something to be redacted.

MR. MILLAR:  Madam Chair, to be honest, I can't recall exactly what information we have about the RFP on the record, although I believe there is some there.  I don't think it includes the budget.  If Mr. Sternberg's question is did Mr. Lowry have an unlimited budget, clearly the answer is no to that.

If it is helpful, if the Panel would find it helpful, we can compile the information and provide anything else that we are willing to provide that wouldn't have any confidentiality concerns or anything of that nature.

So I offer that, if it is helpful.  If it's not helpful, then I don't have to do it either.  Dr. Lowry did bid a budget for this, of course.

MS. ANDERSON:  I am trying to -- so is it the exact cost of the contract that you are looking for?  Because -- and I may be misremembering another case, but doesn't -- when Staff says they're going to have an expert, don't you file an estimate?

MR. MILLAR:  I am confusing with other cases as well, Madam Chair, which is why I can't recall exactly what is on the record in this proceeding.

MS. ANDERSON:  There might be an estimate in the letter that goes on the record.

MR. MILLAR:  I don't think there is in this case, Madam Chair; again, subject to check.  I may be confusing it with a different case.

MR. STERNBERG:  I don't want to belabour the point.  I was asking -- there were a couple of comments, I believe, earlier in the evidence about the extent of resources that PSE may have used, and the witness now just said, well, there were certain budgetary constraints.

So I asked the question in part because of that suggestion that was made about what budget PSE may have had and in part just as a follow-up to the answer I got now.

So if they're happy to provide the information, that's great, and we can look at it, but I don't want to belabour the point, though.

MS. ANDERSON:  Yes, I am more worried about processes for confidentiality at this late stage and is that really required, is the information that important.

If what you have heard is it wasn't an unlimited budget, it was an RFP...

MR. STERNBERG:  I think we can move on.

MS. ANDERSON:  Okay, thank you.

MR. STERNBERG:  In any event, Dr. Lowry, back to the urban congestion variable, as I believe you indicated this morning, after you considered the urban cost challenges that utilities like Toronto Hydro inevitably face and after you had regard to the way PSE developed that variable and the effort they put in to doing so, you -- and I think you said this this morning -- you at the end of the day were perfectly willing to use that same urban congestion variable in your model?

DR. LOWRY:  Yes.

MR. STERNBERG:  And you certainly stand by the fact that that was and continues to be an appropriate variable to use, all things considered, in the models.

DR. LOWRY:  Well, in my discussion with Jay Shepherd this morning, I gave some of my concerns about it.  But still, you must have such a variable for a study like this and that one was doing quite well.  And in choosing that and going on and focussing attention on other many issues, I thought it was prudent.

MR. STERNBERG:  If we can turn back to your revised report in this application, your report dated May 22nd, 2019?  If you could turn to page 54 of your report, please, table 10, and that table sets out your total cost benchmarking results for Toronto Hydro using your model in this application.  Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And so your current views, as set out here, are that in 2010, 2011 and 2012, in each of those years, Toronto Hydro's actual costs were well below the model's benchmark, 2 percent below, 12.2 percent below and 13.9 percent below, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  A good cost performance relative to the benchmark in those years, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  In 2013 to 2015, those three years, your current model shows that Toronto Hydro's actual cost performance was still better than the benchmark costs in each of those years as well when you look at the numbers, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And just to put it on the record for 2013, 2014, 2015, your current model shows Toronto Hydro's actual costs to be 8.7 percent below benchmark, then 6.9 percent below benchmark, and then 4.6 below.  Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And so in the last application as we saw PEG opined that Toronto Hydro was a relatively poor cost performer relative to the benchmark in those years, your current opinion, based on your current model in this case, has obviously changed, as we see with those numbers.  Is that fair?

DR. LOWRY:  For the four indexing years of this current and expiring plan.

However, the numbers were into positive territory.  And so they are -- they're definitely well below those in the PEG last model, but they are a fair bit above the ones from the PSE model.

MR. STERNBERG:  And just -- I am going to talk to years going forward.  But in terms of historical years from -- well, certainly from 2010 through 2015, as we saw in the last application, PEG's opinion was that Toronto Hydro for each of those years was, or would be well above the benchmark.

Your opinion now when we look at table 10 is for each of those years, 2010 to 2015, Toronto Hydro's actual costs were below the predicted benchmark costs.  Fair?

DR. LOWRY:  Yes.

MR. STERNBERG:  And in the last application, PEG forecasted Toronto Hydro's cost performance would be more than 30 percent above the benchmark in each of the years 2015 to 2019.  But the results for those years in your current model are also significantly different, as we see in table 10.  Is that fair as well?

DR. LOWRY:  Yes.

MR. STERNBERG:  We know that there are still various differences between you and PSE in some of the details in your models.  Based on your model in this current application, you say Toronto Hydro is forecasted to be on average 15.6 percent above the benchmark during 2020-2024, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And so if we turn for a moment to page 9 of your report, in light of your view -- right at the top of page 9, in the first sentence you state:
"On the basis of our research, we believe that a 0.45 stretch factor is indicated for Toronto Hydro, provided that the Board is comfortable fixing the stretch factor for the full plan term."

Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  Madam Chair, this may be a convenient time for a break.

MS. ANDERSON:  Sounds good.  Let's take twenty minutes.
--- Recess taken at 3:10 p.m.
--- On resuming at 3:35 p.m.

MS. ANDERSON:  Please be seated.

Mr. Sternberg, whenever you are ready.

MR. STERNBERG:  Thank you, Madam Chair.

Dr. Lowry, as a matter of general principle, when you're doing econometric benchmarking, costs and variables should be defined consistently for the studied utility, Toronto Hydro in this case, as well as the rest of the sample?  Is that fair?

DR. LOWRY:  Well, I would say, all else being equal, consistency is desirable.  But consistency could be taken to extremes that are unwise.

For example, to use a U.S. price index up to apply to an Ontario utility when a good Ontario index is available could be considered an example of taking the consistency principle to extremes, or having an imprecise benchmark year for capital cost just because better data are not available for Toronto Hydro could be viewed as taking the consistency principle to an extreme that is unwarranted.

MR. STERNBERG:  As a matter of principle consistency is desirable so that you are doing an apples-to-apples comparison, to the extent reasonably possible.  Is that fair?

DR. LOWRY:  To the extent that is reasonable, yes.

MR. STERNBERG:  And so one of the things that's done in both your and PSE's model, as I understand it, is a capital price levellization, which you touched on this morning?

DR. LOWRY:  Yes.

MR. STERNBERG:  That's done to adjust for the regional or geographic price differences in constructing capital assets?

DR. LOWRY:  Yes.

MR. STERNBERG:  And I understand that once that levellization is done, the capital price for each utility is then inflated using an asset price escalator?

DR. LOWRY:  Yes.

MR. STERNBERG:  For consistency, you would agree that the levellization should be done in the same year for all utilities in the sample, because the prices then get inflated each year after that?

DR. LOWRY:  Yes.

MR. STERNBERG:  And am I correct that in your model, for purposes of your original report in this case, your March 2019 report, you, in fact, did Toronto Hydro's levellization in 2012, but the rest of the utilities in the sample were levellized in 2008?

DR. LOWRY:  Unintentionally, yes.

MR. STERNBERG:  I am not -- you know, certainly not suggesting it was intentional, and you said errors can be made.  I take it one of the inadvertent errors that was made on your side was using a different -- or levellizing at a different year?

DR. LOWRY:  Yes.

MR. STERNBERG:  And the rest of the utilities then, other than Toronto Hydro, had four additional years of asset price inflation included in their asset price compared to Toronto Hydro?

DR. LOWRY:  Yes.

MR. STERNBERG:  And this inadvertent error resulted in Toronto Hydro performing worse against the benchmark than it otherwise would have, all else being equal?

DR. LOWRY:  That's right.

MR. STERNBERG:  If we just turn for a moment to your IR response on this point.  It is within tab 3 of the compendium, and the IR is M1-TH-026.

DR. LOWRY:  Okay.

MR. STERNBERG:  In this IR Toronto Hydro raised this inconsistency or error in part D of the question.  Do you see that?

DR. LOWRY:  Yes.

MR. STERNBERG:  And in the response you provided, you acknowledged this point and adjusted your results.  Correct?

DR. LOWRY:  That's right.

MR. STERNBERG:  And in terms of the results, I understand that if you do the levellization in 2008 for all the utilities, this improves Toronto Hydro's total cost benchmarking score in your model from 20.6 percent to 15.9 percent for the 2020 to 2024 period.  Correct?

DR. LOWRY:  That's right.

MR. STERNBERG:  So it is an improvement in Toronto Hydro's score of a little over 4 percent?

DR. LOWRY:  Yes.

MR. STERNBERG:  And you show those results in the graph and table that you attached as part E of your response, and I apologize, I don't believe the attachments are in the compendium.  Perhaps you could just pull up the IR itself, M1-TH-026, and go to attachments -- attachment E.

There's the first of the graph we have up, and then the next page is the table.  And these are showing the results when you levellize in 2008 for all of the utilities.  Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  But I also understand if you were to instead do the levellization for all the utilities in the more recent 2012 year, all else being equal, it would further improve Toronto Hydro's benchmarking score.  Am I correct on that?

DR. LOWRY:  Well, at this point I would direct the Panel's attention back to our IR L3-Staff-3, where there is Figure L-3 Staff 3.  That kind of shows our thinking about this, that you -- that there was this notable difference in the growth rate of these two asset price indexes, the Canadian one, best available Canadian one, shall we say, and the -- and American one prior to 2008.  But after 2008, there is no clear trend difference between them.

And so it is anyone's guess which levellization you choose there.  Mr. Fenrick has -- in 2012 gets a little bit better result for the company, but why use 2012, as opposed to any of the other numbers after 2008?  I don't think there is a strong case to be made why 2012 is a perfect -- the perfect one.  I think that they're all pretty much one as good as the other.

MR. STERNBERG:  Just to point out something extremely obvious.  One of the things we can say about 2012 levellizing that year is you're doing -- the levellization is being done more recently than going back and doing it in '08.

DR. LOWRY:  It's more recent, but then there are numbers more recent than that.  Why not use them if recentness is what matters?  And let's not forget too that this is a benchmarking study that -- why we are mostly more interested in the results for more recent years.

Both studies are looking at results for across a longer time period, and so I don't think there was anything imprudent about using 2008, inasmuch as it is past that period of that very rapid growth in the Handy-Whitman index, which is in disparity with the Canadian index.

MR. STERNBERG:  And just in terms of what the total cost benchmarking results would be using your model if the levellization were done in 2012, can you please turn to -- back to the IR we were on, M1-TH-026, attachment F, please.

At attachment F, you have provided -- similar to E that we just looked at, you've provided a bar graph and also a table setting out what the average benchmarking scores would be for Toronto Hydro over the 2020-2024 period when you levelize in 2012, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  If we look at the bar graph for total cost, we see that if you were to levellize in 2012, Toronto Hydro's total cost benchmarking score would be reduced to 11.6 percent above the benchmark, compared to the 15.9 percent result we just looked at a moment ago, correct?

DR. LOWRY:  Yes.  So it's a little better for the company.

MR. STERNBERG:  And then if we look at the more detailed table that is part of attachment F on the next page, we see the revised results that your model would provide for each of the various years in the table.  Do you see that?

DR. LOWRY:  Yes.

MR. STERNBERG:  And over the historical 2005 to 2017 period, over that entire historical period, Toronto Hydro would in fact be minus 20, so 20 percent below the expected benchmark level of costs, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And over the 2015-2017 period, Toronto Hydro would still be 3.6 percent below the benchmark level of costs, according to this model?

DR. LOWRY:  Yes.

MR. STERNBERG:  And then we see over the forecasted period 2020-2024, we see the figure we just looked at of 11.6 percent above benchmark.  Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And this, I take it this capital price levelization issue is one of the things that led you to -- perhaps the only thing, but certainly one of the things that led you to issue your May 22nd revised report that you filed?

DR. LOWRY:  There was another -- in the process of addressing this thing, we found another little mistake that we also corrected for.  And between the two of them, it warranted -- well, any one of them would have required a resubmission of the evidence because everything is kind of tied to econometric study and ...

MR. STERNBERG:  As you said before, this capital price issue and capital price levelization is a material issue in the model, and how the model works.

DR. LOWRY:  It is.  And this is another area where PSE also made a small mistake.  They didn't get their -- they didn't do that 2012 levelization quite right.

MR. STERNBERG:  In your revised report dated May 22nd, 2019, you chose to do the capital price levelization in 2008, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  Which led to your benchmarking results that we looked at on table 5 -- sorry on table 10, page 54 of your report, correct?

DR. LOWRY:  Yes.  Either way, it doesn't affect the recommended stretch factor.

MR. STERNBERG:  And you say that because 11.6 percent is still more than 10 percent above benchmark?

DR. LOWRY:  Yes.

MR. STERNBERG:  But it's -- well, the simple point is it is obviously quite a bit closer to that 10 percent threshold than your 15.6 percent result that you've used, fair?

DR. LOWRY:  Yes.

MR. STERNBERG:  Sorry, was that --


DR. LOWRY:  Fair.  But again, there is no particular reason to have used 2012.  I mean, there was no -- you know, it's not as if PSE considered the results for each of the years after 2008 and settled upon 2012 as somehow ideal.

MR. STERNBERG:  And similarly, you have not run your model using more recent years.

DR. LOWRY:  No.  What I did do, unlike PSE, is I showed that figure that has now been shown twice to the panel, which gives them a pretty good idea of what's going on.  It is a little bit of bouncing around after 2008.

MR. STERNBERG:  Just back to the two years that you were each considering and using, 2008 and 2012, we can agree that if you had instead done the levelization in 2012 for purposes of your revised report, your total cost benchmarking results would instead have been the lower results we just looked at, which was attachment F to the IR response, fair?

DR. LOWRY:  Yes.

MR. STERNBERG:  Now, once you do the capital price levelization, you then apply the asset price escalator, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  If you turn just for a quick moment to, in the compendium tab 3, IR response M1, TH 30.

In the first line of this IR, it states that:
"PEG uses a different asset price escalator for Toronto Hydro and the rest of the sample."


And that's correct?  Right?

DR. LOWRY:  That's correct.

MR. STERNBERG:  You used a Handy-Whitman index for your U.S. sample, and a different index for Toronto Hydro, as you have indicated to us, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And the escalator that you are using for Toronto Hydro is in fact growing slower than the rest of the sample, is that correct?

DR. LOWRY:  Well, the error -- the period in which they differed markedly was just this period from about 2004 to 2008, when there was this very, very rapid run up in the Handy-Whitman index.

Apart from that, the two have not been that much at variance with each other.  Since then, there has not been that much difference between the two.

MR. STERNBERG:  And we don't need to get into too  much detail on this, but just quickly on it so the Board has a sense of the difference.

Since then, if you look at part C of this IR response, the third line from the bottom of part C, you confirm that the trend in asset price for Consolidated Edison, for example, was 3.08 percent versus 2.57 for Toronto Hydro since 2008, which was the year you levelized it.  Correct?

Do you see the 3.08 and the 2.57 percent figures in your response to C?

DR. LOWRY:  Okay.  Now the - here I would like to explain to the panel that what Mr. Fenrick has done is to use the capital service price index, as it says right there at the first line of the answer to part C, capital service price index.

Now, that's different from that asset price index.  And it is a -- it's more volatile because our index included capital gains.

So it kind of flips up and down a bit with capital gains, and then there is a necessity or desire to smooth that so that it isn't too -- too much volatility.

And so when he's -- when he's using these numbers, it exaggerates the difference between the two.  And you might ask yourself, well, but doesn't it affect the appraisal?  No, it doesn't affect the appraisal because according to this arcane part of the benchmarking, the cost that is for Toronto Hydro bounces up and down with those capital gains, too.

Now, you might ask yourself, what's this thing about capital gains?  Why does it matter?  Why would anybody want to do that?

Well, in theory there are capital gains and a consideration of, well, which way is the rate-of-return on capital going and which way are construction costs going?

Those will together, if there are capital gains, cause capital price to dip in a period when capital price is rising, we know it is rising in the future.  But the bond yield is low now.  So that, hey, this would be a good time to invest.

You might remember back during the recession there was talk about, you know, this is a great time to invest back during the great recession of 2008.

So I am not disputing these numbers.  But I am saying that they are exaggerating the problem because they're using the capital price, and they're choosing a sample period that is designed to make the problem look worse.

You know, my table or my figure is the asset price that really matters in the benchmarking, and you can see from it that after 2008 they're about the same.  They wobble, some years one is a little higher than the other, but that overall they're about the same.

MR. STERNBERG:  I am certainly not looking to argue with you on this point.  Just in terms of the fact here, I assume we're agreed, as you have indicated in the second-last sentence here:

"See that the trend in the asset price for Consolidated Edison that you used was 3.08 percent versus 2.57 percent for Toronto Hydro since 2008."

Correct?

MR. LOWRY:  Yes.

MR. STERNBERG:  I understand the way the model works, just as a matter of math, all else being equal, a higher capital price directionally would tend to result in a better benchmark score.  Is that fair?

DR. LOWRY:  Yes.

MR. STERNBERG:  Now --


DR. LOWRY:  But it is the level that matters and not the growth rate, because it is a cost level study.

MR. STERNBERG:  Turning for a moment to another variable in the model's ratcheted peak demand.  We won't spend a lot of time on this, but I have a few questions.

In both your and PSE's model there are two output variables, customers served and ratcheted peak demand, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  The higher these are the higher the total cost benchmark will be, because both of these variables are of course expected to result in increased costs?

DR. LOWRY:  Yes.

MR. STERNBERG:  If you could turn for a quick moment, still within tab 3 of the compendium, to IR M1-TH-18.

As you confirmed in response to part A of this IR, you used different starting dates in your ratcheted peak demand calculations for Toronto Hydro and the U.S. utilities in the sample, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  For Toronto Hydro your model used the highest peak demand starting in 2002, as you have indicated here?

DR. LOWRY:  Yes.

MR. STERNBERG:  But for each of the other utilities in your sample -- i.e., the U.S. utilities -- your model used the highest peak demand starting in 1995?

DR. LOWRY:  Yes.

MR. STERNBERG:  So those other utilities had an extra seven years in which to potentially have an increased peak demand value.  Is that fair?

DR. LOWRY:  Yes.  And here maybe too I should give a little explanation to the Panel as to what this is all about.  It's kind of a stylized fact of a power distribution that something like expected peak demand is an important driver of power distribution cost.

So -- but we don't have data for -- even for Toronto Hydro, much less any of the other companies in the sample, about what their expected peak demand is.

And it is -- it is hard to -- it gets complicated after demand-side management kicks in in a big way, because after that it really puts a cap on the growth of the peak demand data.

And maybe the, you know, the system was built for a higher level of expected peak demand than is actually any longer expected.

So what they typically -- what both PSE and PEG have been doing in our studies is we do a ratcheted peak demand.  So the highest value that was ever achieved is the going value.  And so if you go for three or four years and it doesn't come down, then you stay at that higher level, and that is meant by a ratcheted peak demand.

So in -- the complaint is that since the U.S. data started in 1995, they had five or six or seven more years to have a really hot summer or something that got their number up a little higher than -- and Toronto Hydro did not have the benefit of that.

But Toronto Hydro was growing, had rapid demand growth during the beginning of -- the curtain rises in 2002 for them.  They are experiencing -- they have been experiencing rapid demand growth and no demand side management yet.  So you would like to think that the true value for them probably would have been determined some time between 2002 and 2005 before the DSM really got going.

MR. STERNBERG:  In Toronto's case, as you have -- based on what you just mentioned, you would agree that formal CDM programs which have reduced overall demand were certainly not in effect prior to 2002.  Correct?

DR. LOWRY:  Correct.

MR. STERNBERG:  And also an anomalously hot summer can tend to increase the maximum peak demand, as you just alluded to.

DR. LOWRY:  Yes.

MR. STERNBERG:  Are you aware that there was a particularly hot summer here in 2001?

DR. LOWRY:  No.

MR. STERNBERG:  And I take it you don't deny that.  You are just saying you are not aware of that one way or the other?

DR. LOWRY:  I am not aware.

MR. STERNBERG:  In any event, for purposes of your revised May 22nd report, you didn't make any adjustment to your model in respect of the starting year for your ratcheted peak demand calculations?

DR. LOWRY:  Well, I don't know what we really could have done about that, apart from abandon all of the good years of data from 1995 to 2002 just because of this issue.

And again, to me, this is an example of kind of wasting the Panel's time, not for you, the lawyer, but for Mr. Fenrick, because this is just not that big an issue.  And yet he's kind of needed -- by my lights -- needed to kind of fill up his reply evidence with something, and so he made an issue out of something that really is not likely to matter very much.

MR. STERNBERG:  Well, parties will all make submissions on the significance, of course.  I hear you on that.

DR. LOWRY:  Yes.

MR. STERNBERG:  But what we are left with is the ratcheted peak demand variable in your revised report continues to have been set for the U.S. utilities with the starting year 1995 and Toronto Hydro seven years later, 2002.  Correct?

DR. LOWRY:  Yes.  And also, it is on the record today that we believe that he made a mistake in his ratcheted peak demand calculation.

MR. STERNBERG:  Now, for purposes of your cost benchmarking study in this application, your data set consists of data from 84 distributors?

DR. LOWRY:  Yes.

MR. STERNBERG:  Those were all U.S. distributors except for Toronto Hydro itself. so your sample was 83 U.S. distributors and Toronto Hydro?

DR. LOWRY:  Yes.

MR. STERNBERG:  And you acknowledged in your report that there are certain pros or advantages to using some Ontario data when benchmarking Toronto Hydro, and you point out certain cons from your perspective.  Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  On the pro side you say standardized
-- or standardized high-quality data that is publicly available, correct?

DR. LOWRY:  That's correct.

MR. STERNBERG:  Data are available for all distributors on peak loads and the total length of distribution lines and there's no need for currency conversions.  Correct?

DR. LOWRY:  Those are among the benefits, yes.

MR. STERNBERG:  You also recognize over on the other side that many of the Ontario distributors serve small towns outside the larger metropolitan areas and therefore face business conditions quite different than Toronto Hydro.  Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And so many of the Ontario distributors aren't comparable to Toronto Hydro in that respect.

DR. LOWRY:  Yes.  That's right.

MR. STERNBERG:  Now, you are aware, of course, that PSE's data set in its study in this case consists of the same 84 utilities as yours, plus they supplemented it with data from six other Ontario utilities, and you excluded those six in your study.  Correct?

DR. LOWRY:  That's correct.

MR. STERNBERG:  Are you also aware that in the recent Hydro One Sault Ste. Marie application Board Staff was critical of PSE in that case for using solely U.S. utilities in its data set?

DR. LOWRY:  Yes, I am aware of that.

MR. STERNBERG:  And in that application, the Sault Ste. Marie one, PEG's data sample was also restricted solely to U.S. utilities, wasn't it?

DR. LOWRY:  Well, both of our samples, both the PSE and PEG samples, were restricted to U.S. utilities.

MR. STERNBERG:  You both used the same sample, and it was --


DR. LOWRY:  Similar sample, yes.

MR. STERNBERG:  -- similar -- and it was comprised of solely U.S. utilities, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And in your study in this Toronto Hydro case you have continued to use a sample restricted to U.S. utilities as well?

DR. LOWRY:  That's right.  One reason being that you could not extract the pension expenses from the data for the Ontario utilities and another out of concerns I discussed earlier today about so-called non-random sampling methods and whether it would be prudent to just grab the numbers for a number of the utilities that had the higher urban congested urban values.

MR.  STERNBERG:  If we turn to page 17 of your report in this application, please, your May 22nd revised report, in the middle of the page, you've got the heading "Hydro One Distribution Proceeding".

And in respect of that Hydro One Distribution proceeding, you refer to the Board disallowing 300 million from Hydro One's cap ex forecast, and you list bulleted reasons that the Board provided.  Do you see that near the bottom of the page?

DR. LOWRY:  Yes.

MR. STERNBERG:  In the first bullet, you say:
"There were perceived gaps and deficiencies in Hydro One's customer consultation and investment planning process."


And that reason was of course particular to Hydro One's customer engagement and planning process in that application, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  The Board certainly wasn't making general comments there about other utilities?

DR. LOWRY:  Yes.  I said yes.

MR. STERNBERG:  Similarly, in the next bullet:  any gaps the Board may have identified between the planned capital work program and the work that was executed were particular to Hydro One in that application, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  Also the next bullet:  "The benchmarking results the Board was referring to in that decision were of course particular to Hydro One," correct?

DR. LOWRY:  That comment naturally was -- well, all of these things are naturally going to be particular to Hydro One.  But we do have capital cost benchmarking results in this proceeding that also raise concerns.

MR. STERNBERG:  And we have heard you on that.  But this bullet, we can agree where you're referring here to the Hydro One decision, that aspect of its decision and the reasoning for it was of course particular only to Hydro One in that case, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  The test period forecast and the vegetation management strategy in the bottom bullet were also particular only to Toronto Hydro in that case, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  The specific reasons the Board gave throughout its decision there were certainly not about Toronto Hydro, and had nothing to do with it in that case?  Correct?

DR. LOWRY:  Some may have analogues, but these reasons advanced by the Board were specific to Hydro One.

MR. STERNBERG:  And in that same Hydro One decision, one of the things the Board considered was whether to set a stretch factor for the entire 5-year plan term.  Do you recall that?

DR. LOWRY:  Yes.

MR. STERNBERG:  The Board disagreed in that decision with the suggestion to update the stretch factor during the term, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  In its March 2019 decision, the Board stated that consistent with the OEB's approach to minimizing updates for a custom IR framework, the stretch factor will be held constant throughout the term.

I take it you accept that conclusion by the Board from that case?

DR. LOWRY:  Well, I don't know what you mean by accept it.  I discuss in my evidence that there are pros and cons to fixing that.

We all have an interest in containing regulatory costs, but if you do fix it, you take away one of the benefits of the current stretch factor regime, which is that it is tied to benchmarking.

So that, for example -- think of Toronto Hydro in this very proceeding where just noting that using my model, they're on the edge of being in a different stretch factor class.

Well, if they decide, if it was annually updated benchmarking results using my model -- which they could do, they wouldn't have to involve me -- then it is a chance they would say, you know, there's a little benefit to not spending all that money because we could get into a better stretch factor.

So I mean, I am not -- I am just advising that that could be reconsidered.

MR. STERNBERG:  And the simple point right now I am just confirming is that the Board heard evidence, opinions of course, argument from the various parties in that recent Hydro One distribution case on this point, and what I read to you was the conclusion it reached in March of this year, which was to maintain the stretch factor throughout the period.

DR. LOWRY:  You're right.

MR. STERNBERG:  Can we turn next, please, to your Hydro One report in that distribution application?  That is your report dated April 13, 2018, tab 2 of the compendium.

This is the report that you authored and testified on in that recent Hydro One custom IR application?

DR. LOWRY:  Yes.

MR. STERNBERG:  The report set out the studies you conducted and your resulting recommendations in that case, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  Including your views on the TFP base productivity factor and the stretch factor, and other points.

DR. LOWRY:  Yes.

MR. STERNBERG:  In respect of the TFP productivity factor, your conclusion was that the available evidence suggests that the 0.0 percent base TFP growth trend established in 4th generation IRM is still reasonable, pending more definitive research on Ontario industry TFP trends, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And that more definitive research on Ontario trends is yet to be completed, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  In that Hydro One case, you also prepared an econometric total cost model to benchmark Hydro One's costs?

DR. LOWRY:  Yes.

MR. STERNBERG:  You used your preferred model to benchmark its costs in that study?

DR. LOWRY:  Yes.

MR. STERNBERG:  The stretch factor recommendation that you made in that case was based of course on the results of your model that you used.  Fair?

DR. LOWRY:  Yes.

MR. STERNBERG:  If we turn to table 4 on page 27 of your report in that Hydro One case, this table sets out the details of your total cost model that you used in that case, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  Near the top of the page, the variable key lists the variables that you considered to be appropriate and that you used in your model.  Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  Counsel for other parties here were asking some questions of PSE about there being different variables in different models, and they had some questions about the appropriateness of that.

For purposes of this Toronto Hydro application, you, as we've talked about, developed and ran your total cost benchmarking model, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And if we turn for a quick moment to your report in this Toronto Hydro application, the May 22nd report, on page 46, we have table 6 here from your report.

This table is the one that sets out the details of your total cost model that you have used in this application to benchmark total cost?

DR. LOWRY:  Yes.

MR. STERNBERG:  The variables that you considered to be appropriate and that you used in the model are listed here under the variable key?

DR. LOWRY:  Yes.

MR. STERNBERG:  And when we look at this list, we see there are a number of differences between the specific variables in this model compared to the model you used in the Hydro One case.  Is that fair?

DR. LOWRY:  Yes.

MR. STERNBERG:  Your "D" variable, ratcheted maximum peak demand, you didn't use that variable in your Hydro One model, did you?

DR. LOWRY:  No.  In that model we used as a proxy for it the -- this RESUPC variable, megawatt deliveries per residential customer, to try to get at the peakedness of the system.

MR. STERNBERG:  And if we are looking at the Toronto Hydro -- your Toronto Hydro report, Table 6, the next variable, the percent service territory congested urban, as we have talked about, you included it in this Toronto Hydro study, correct?

DR. LOWRY:  Yes.  There was no such variable prior, but now that it is available it was a better variable to use.

MR. STERNBERG:  And since it wasn't available earlier, and perhaps for other reasons -- well, the reasons are irrelevant to my questions.

The fact is that in the Hydro One study that you did and in the model in that case you didn't use a congested urban variable in that model?  Fair?

DR. LOWRY:  No.  But I think it is important to recognize a difference between these studies, and that is that we were not sanctioned to develop a fully separate study in the Hydro One Distribution case.

That was also true of the Toronto Hydro first study that you have had occasion to ask me about.  We did not have the sanction to develop a completely separate model.

So we were really kind of in the mode of just doing some variations on the theme of their model.  Didn't really have a budget to put a lot of work into it.

MR. STERNBERG:  And the next variable we see in your current Toronto Hydro study, percent of customers with AMI meters, that was also a new variable you included in this Toronto Hydro model that was not included in your Hydro One model.  Correct?

DR. LOWRY:  Sure.  Same as that elevation variable.  They were not -- I believe they were not previously available to us, and so we -- but now that they became available, they worked, so we used them.

MR. STERNBERG:  And besides some of the model variables being different for the reasons you mentioned, the data set of utilities was also different in the Toronto Hydro study compared to the Hydro One study.  Correct?

DR. LOWRY:  I don't think they were very different in the two studies.

MR. STERNBERG:  There were some --


DR. LOWRY:  I don't think they were very different between the two studies, the samples.

MR. STERNBERG:  Stepping back for each study, the Toronto Hydro study, the Hydro One study, I take it at the end of the day you used the model specifications or variables and the data set that you considered to be appropriate for each of those particular studies at the time.  Correct?

DR. LOWRY:  Not so much for Hydro One Distribution, because we were more restricted in our ability to develop our own model.  And like I said, new variables became available that seemed to work -- pan out, so we used them in the new study.

MR. STERNBERG:  I have heard your qualification on the Hydro One study, but we can also certainly agree that you ran the model for the Hydro One study, you made recommendations based on it, and I take it you stand behind the report that you filed with the Board in that case that contain those recommendations.

DR. LOWRY:  Well, given the budget and time, and the freedom that we had, we did as much as we could.

MR. STERNBERG:  Now, in that Hydro One distribution case, PSE had done an updated Ontario productivity study.  You recall that.

DR. LOWRY:  Yes.

MR. STERNBERG:  And PSE's results indicated an Ontario distributor TFP trend of about minus .91 percent?

DR. LOWRY:  Yes.

MR. STERNBERG:  In that proceeding you didn't undertake a full upgrade or update of your Ontario power distribution productivity work, correct?

DR. LOWRY:  Similarly, no, we just had the ability to kind of play around with the numbers and find reason enough to dispute the numbers that Mr. Fenrick was reporting, which I can tell you created a lot of interest all across Canada.

MR. STERNBERG:  And based on the various alterations to the calculations and the model that you did, you concluded that the current Ontario TFP trend was very close to zero, and in fact you told us this morning that the Ontario trend is at about zero.  Correct?

DR. LOWRY:  Well, I have no new information about that. I am guessing -- I think what I said was that it is probably somewhere between negative .3 and positive .3.

MR. STERNBERG:  And I think your -- well, your conclusion in the Hydro One was it was very close to zero, and you made the recommendation we looked at -- we talked about before, that at the time you thought based on that a zero base productivity factor was appropriate or reasonable.  Correct?

DR. LOWRY:  Given the restriction of, if we're going to assume that we have to base it on an Ontario number, and inasmuch as new evidence from the United States has not been vetted, we've not been asked to do a U.S. study like we used to do back in earlier proceedings, so, you know, given the available evidence it seemed that the zero was a reasonable choice.

MR. STERNBERG:  And as you have told us, there is yet to be a further or comprehensive update to the Ontario research on TFP, correct?

DR. LOWRY:  That's right.

MR. STERNBERG:  Just very briefly on the terms of the U.S. data that you mentioned in your report.  Can we turn just for a quick moment to page 25 of your report in this case, May 22nd report.  The bottom of the page, under the heading "implicit stretch factor", you provide some MFP trend data that you were just referring to I think in your answer a moment ago for a sample of U.S. power distributors.  Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And those trend figures you're referring to at the bottom of this page and at the top of page 26 are from your July 2017 paper with Berkeley lab?

DR. LOWRY:  Yes.

MR. STERNBERG:  Just to turn to that for a moment, go to the last tab of the compendium, the final two pages, I believe.  Pages 153 to 154 of the compendium.

We've got, well, pages from the Berkeley report, pages B.17 and B.18.  Those pages are showing me MFP trends from the various listed U.S. utilities that you were referring to a moment ago.  Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  On page B.18, left-hand column, we see that over the Ontario -- sorry, over the entire time period, 1980 to 2014, the MFP trend was 0.45 percent for the full sample, according to this?

DR. LOWRY:  Yes.

MR. STERNBERG:  And that is a figure that you mentioned -- we don't have to go back to it now, but that 0.45 figure is one of them that you mentioned at the bottom of page 25 of your report that we were just on, correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  The next column to the right here on page B.18 of the study was for the period 1996 to 2014, and it showed the MFP trend being 0.39 percent.  Do you see that?

DR. LOWRY:  Yes.

MR. STERNBERG:  So the productivity trend decreased somewhat when just those more recent years were looked at.  Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And that 0.39 percent figure is also one that you mentioned in your report at, I believe at the top of page 26?  Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And just back to B.18 for a moment, the far right-hand column focuses on the more recent time period of 2008 to 2014.  Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And for that more recent time period we see an even lower productivity trend according to this research for this U.S. sample of 0.22 percent.  Correct?

DR. LOWRY:  Yes.

MR. STERNBERG:  And so a further decline from the 0.39 percent in the broader time period to 0.22 in this 2008 to 2014 period?

DR. LOWRY:  Yes.

MR. STERNBERG:  And this 0.22 percent figure from this more recent time period, you chose not to mention in your report here in this application, correct?

DR. LOWRY:  Well, I don't know why I would need to mention all of them, but I would request that the person scroll up the screen to look at that sample period.  It is 2008-2014.  You don't usually set an X factor or determine a long term productivity trend on the basis of such a short sample period.

I don't even recall exactly why I put that number in there, but I wasn't trying to conceal the fact that there is -- you know, there have been some -- there has been some slowdown in productivity growth in the industry.  I'm not trying to conceal that.

MR. STERNBERG:  I don't want to belabour the point, but in your recent Hydro One distribution report, the more recent U.S. trend of 0.22 or 0.23 percent is exactly the figure you chose to highlight for the Board in that case, isn't it?

DR. LOWRY:  I'm sorry, in which --


MR. STERNBERG:  Your Hydro One Distribution report.

DR. LOWRY:  That I used which number?

MR. STERNBERG:  0.22 or 0.23 percent, the far right hand column numbers essentially is the one you rely on.

DR. LOWRY:  I don't recall.  I will accept that, subject to check.

MR. STERNBERG:  Okay.  And for the -- well, we can clear it up quickly.  If you just go to page 10 of the Hydro One report, tab 2 of the compendium, in the middle of that paragraph we're looking at, under productivity research you see the bold figure 0.23 percent.

And that's why I say in that report, the one U.S. MFP trend you referred to here is that 0.23 percent figure.  Correct?

DR. LOWRY:  I think there is a misunderstanding here. If you will scroll down, go back to the other -- the other -- to the other table that you were just showing.

So we were not -- this is not for the 2008-2014 period.  It is the 2001-2014 period that you just showed me from Hydro One.

MR. STERNBERG:  And so over -- fair point.  So over that period, we see the number for 2008 to 2014.  But for 2001 to 2014 this, as you have called it, unvetted results from the U.S. research shows a TFP trend of 0.23 percent.

DR. LOWRY:  Hmm-hmm.  Well, in my latest numbers from Massachusetts are similar to that.

They are -- I am advocating a 0.33 productivity trend in my current testimony in Massachusetts.

MR. STERNBERG:  And those various numbers we have just been talking about are some of the more recent, and I believe the word you used was unvetted U.S. trend research that's been conducted, correct?

DR. LOWRY:  Yes, hmm-hmm.

MR. STERNBERG:  One final question.  When you are including variables in a total cost model, I take it that you would only include variables that are statistically relevant and that meet your other inclusion criteria, which you have set out in your report.  Is that fair?

DR. LOWRY:  Well, yes.  And the reason is that the goal -- sometimes if you are trying to estimate a particular parameter like the elasticity of cost with respect to the number of customers, that you don't impose that restriction.  But this is one workable way to limit the number of variables in a model so that it doesn't have reduced precision.

So that it sort of becomes a common practice in statistical benchmarking studies to tend to limit the model to statistically -- variables with statistically significant parameter estimates.

MR. STERNBERG:  And we don't have to go back to the variable keys now, but the variables that were included in the Toronto Hydro model and also the Hydro One model at the time, those met the statistically significant parameters, and were therefore included within those models, correct?

DR. LOWRY:  Generally speaking, I think I noticed that in Mr. Kaufmann's model, he may have had one variable that wasn't significant.  But generally speaking, that is my intention when I do a study.

MR. STERNBERG:  Thank you.  Those are my questions.

MS. ANDERSON:  Thank you, Mr. Sternberg.  Now to panel questions.
Questions by the Board:


MS. ANDERSON:  Okay, I guess that leaves it with me again.

Dr. Lowry, when you were providing your stretch factor recommendation, so you did your benchmarking and then it looks like you took those results and layered them on the range of zero to 0.6 percent that the OEB previously approved for those under price cap IR.

In the absence of that range zero to 0.6, how would you come up with a stretch factor?

DR. LOWRY:  That's a very good question because it's something that probably needs some rethinking.

I mean, the role of a stretch factor is to share the benefits of performance improvement that are expected under the plan, and those -- there are a couple of reasons why there could be performance improvements, and one is what is the current cost performance of the company.

It could be -- you know, if it's a bad cost performer, its prospects are good going forward and better to contain costs going forward.

And in some jurisdictions, they will have a big fight about whether there is even any need for a stretch factor for that reason after the first plan, as if the utility would squeeze all the inefficiencies out.  The Ontario Energy Board has not done that, and one of the reasons is this type of cyclical capital spending, that you could
be -- have low capital cost and then you go through some aggressive replacement program, and you end up having high capital costs.

So this would be a way to have an update on your actual cost performance.

The other issue, though, is how the incentives in the plan compare to those of the companies in the sample. And that's an interesting basis, because sometimes the incentives of these plans are not really as great as they're cracked up to be.  In this custom IR, for example, they're not that great.

And, you know, you could have a plan with an earnings sharing mechanism and off-ramp mechanism, and it might not have particularly good incentives either.

Where that became a really big issue was in this Hydro One transmission case, because there the evidence on the productivity is when Power Systems Engineering does it, it is almost entirely based on a period during which most of the utilities were operating not just not on a multi-year rate plan, but under a formula rate which is likely big cost tracker with very weak performance incentives.

So you could make a case for a pretty large stretch factor on that basis.

But it's interesting how in the course of this case, it was actually PSE that gave me a new idea, which is that just if you could -- in terms of this problem with the C factors and how fair they are and whether we should just have a stretch factor to disallow part of their proposed cap ex, another idea is just to beef-up the stretch factor sensitivity to the company's own cost performance, potentially as another way of dealing with this problem.

So with all of that being said, you know, stretch factors, shared benefits, they strengthen performance incentives and they can even provide more funding for replacement cap ex, if they're really low when the company is -- has a really old plan.

So I think that for all of these reasons, that this is something that could be looked at afresh, if there ever is an IRM 5-type proceeding, and very possibly raise the sensitivity of the stretch factor to the cost performance results.  I mean, though the current -- the current zero to 6 does not really have much in the way of a foundation in any particular reasoning or empirical work.

MS. ANDERSON:  Okay, thank you.

Mr. Millar, any redirect?

MR. MILLAR:  No, Madam Chair.

MS. ANDERSON:  Good.  Then I think we are concluded for the day, and Dr. Lowry, with our thanks for being here.

DR. LOWRY:  Thank you.

MS. ANDERSON:  And we will be back.  Just so there is no confusion, 9:30 tomorrow morning, so that we are back on the regular schedule, and we will be up with our final panel at that point.  Thank you.
--- Whereupon the hearing adjourned at 4:36 p.m.
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