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I.
Introduction

Q.
Please state your name, title, and business address.

A.

My name is Daniel G. Hansen.  I am a Vice President at Laurits R. Christensen Associates, Inc.  My business address is Suite 700, 4610 University Avenue, Madison, Wisconsin, 53705.

Q.
Have you testified in this proceeding before?
A.

Yes.  On behalf of the Utah Division of Public Utilities (DPU), I filed testimony on June 1, 2007 with an accompanying report on natural gas decoupling mechanisms used in the United States (the “Hansen Report”); I filed rebuttal testimony on August 8, 2007; and I filed surrebuttal testimony on August 31, 2007.  My educational and business background may be found in Exhibit 6.2 of the June 1, 2007 testimony.

Q.
What is the purpose of your testimony?

A.

As permitted by the Commission at the hearing on this matter, on behalf of the DPU, I am responding to the surrebuttal testimony of Dr. David Dismukes, witness for Utah Committee of Consumer Services filed on August 31, 2007.

Q.
How is your testimony organized?

A.

The remainder of my testimony is organized as follows:  

· Section II: Discussion of a study by the American Gas Association (AGA);

· Section III: Discussion of Dr. Dismukes’s criticisms of the analysis conducted in Section 5.2 of the Hansen Report; and
· Section IV: Discussion of the statistical models presented by Dr. Dismukes.
Q.
What are the conclusions of your testimony?

A.

Dr. Dismukes has not provided any new information that demonstrates statistically significant price response on the part of Questar Gas Company’s (Questar Gas’s or the Company’s) GS-1 customers.  I therefore continue to conclude that the shifting of commodity price risk from the Company to its ratepayers under the Conservation Enabling Tariff (CET) is not a significant issue.
II.
Discussion of a Study by the American Gas Association

Q.
Dr. Dismukes has asserted that the findings of Section 5.2 of the Hansen Report are inconsistent with the results in a recent study by the AGA.  Do you agree with this conclusion?

A.

No.  The AGA study presented residential natural gas customer price elasticity estimates at the census division level.  Dr. Dismukes cites results from the national level and for the Mountain Census Region.  For the Mountain Census Region, the estimated short-run elasticity value is -0.07 and the long-run elasticity is -0.10.  (Dismukes, August 31, 2007, p. 11.)  However, a study conducted by RAND that was cited by Dr. Dismukes presented price elasticity estimates at both the regional and state level.  As I indicated in my surrebuttal testimony, the RAND study found statistically significant price elasticity values for the Mountain Census Region, but not for Utah.  (Hansen, August 31, 2007, p. 16.)  



The RAND study therefore demonstrates that findings for the Mountain Census Region as a whole do not necessarily apply to the state of Utah.  Because the AGA study provides results for only the Mountain Census Region, it does not provide any additional information on the price responsiveness of Questar Gas’s GS-1 customers.

III.
Dr. Dismukes’s Criticisms of the Analysis Conducted in Section 5.2 of the Hansen Report

Q.
Dr. Dismukes identified “two significant problems” (Dismukes, August 31, 2007, p. 12) in your demand analyses.  Can you please describe them?

A.

Yes.  Dr. Dismukes asserted that my analysis “includes different income variables which can result in some significant biases in the resulting parameter estimates (i.e., the price elasticity of demand)” (Id., p, 12); and that the models use “data that mismatches different classes of prices and usage.”  (Id., p. 12.)  

Q.
Do you agree with his first criticism regarding the inclusion of income variables?

A.

No.  Section 5.2 of the Hansen Report includes two tables of results, shown on pages 22 and 23 of the Report.  Ten different models are presented in the two tables, and only two of the ten models include an income variable.  Therefore, even if one accepts Dr. Dismukes’s argument that the inclusion of an income variable biases the results, eight models were presented in Section 5.2 that circumvent this problem by not including an income variable at all.  This is the solution that Dr. Dismukes adopted in his own analyses.

Q.
Do you agree with his second criticism regarding the mismatch of price and usage data?

A.

He is correct that I used price data that were calculated only for residential customers and that the use per customer data that I used includes information for both residential and commercial customers.  However, this is not likely to be a significant problem because residential and commercial GS-1 customers face the same tariff rates.  The only difference is that commercial customers, because of their higher average usage levels, are more likely to pay the second (lower) block price (for usage over 45 decatherms).  Alternatively, the majority of residential customers are likely to only pay the higher first block price (for the first 45 decatherms).  Because rate changes that are applied to one pricing block are likely to be applied to the other block as well, the residential and commercial prices should move together over time.  



In any case, the following section that discusses Dr. Dismukes’s models presents results that contain “matched” data, which should eliminate concern over this potential problem.

IV.
Discussion of the Statistical Models Presented by Dr. Dismukes

Q.
Dr. Dismukes presents the results of two statistical models that he believes correct for the problems he alleged in the Hansen Report.  Can you please describe the first model that he presents?

A.

Yes.  This analysis uses data collected by the Energy Information Administration (EIA) through its form EIA-176.  The survey form is attached as DPU Exhibit 6.1 SSR.  



Of interest to this study, the EIA-176 database contains annual revenues, sales, and the number of customers by customer class and utility for the years 1997 through 2005.  Dr. Dismukes obtained residential data for Questar Gas from this database and conducted a statistical analysis of use per customer as a function of the current price, the previous year’s price, weather conditions, and a time trend.  Prior to estimation, the natural log of each variable (except the time trend) is taken, so that the resulting coefficient estimates may be interpreted as elasticities (i.e., the percentage change in use per customer divided by the percentage change of the variable in question, such as price).

Q.
Did Dr. Dismukes obtain all of the information needed for this analysis from the EIA-176 database?

A.

No, two pieces of information must have been obtained from another source.  The EIA-176 database provides data on nominal prices (i.e., not adjusted for inflation).  As Dr. Dismukes wrote on page 15 of his surrebuttal testimony, his model included real prices (for both the lagged and current price variables).  While it is appropriate to include real prices in the statistical model, the data and method that Dr. Dismukes used to adjust prices for inflation has not been provided. 



Second, Dr. Dismukes includes a variable in his analysis that is simply labeled in his dataset (shown in NAT_GAS_DEMAND_DATA.xls, provided in response to the Division of Public Utilities 5th Set of Data Requests to CCS – Dr. David Dismukes dated September 4, 2007) as “lnHdd” and described in his model output presented in Exhibit SR CCS-1.2 as “Ln Weather.”  As can be seen in DPU Exhibit 6.1 SSR, Form EIA-176 does not collect weather information, and weather information is not available in the EIA-176 database provided by the EIA. 

Q.
Was the weather data used by Dr. Dismukes in his first analysis provided by Questar Gas?

A.

No.  Questar Gas has provided heating degree information on at least two occasions during this proceeding, including in the Excel file “CCS 7.01a Attach.xls” from which Dr. Dismukes claims to have obtained data for his second analysis; and in Exhibit 1.7 to Mr. McKay’s August 14, 2006 surrebuttal testimony (in “Sur Test McKay Ex 1-7 8-15.xls”).  As DPU Exhibit 6.2 SSR shows, the weather data used by Dr. Dismukes in his first analysis does not match the data provided by Questar Gas.  Dr. Dismukes has not provided a source for this new weather information, nor did he describe the use of an alternative weather measure in his testimony.

Q.
Is it possible that Dr. Dismukes obtained a better weather measure than the one provided by Questar Gas?

A.

If he believes that he has found a better weather measure, he has not provided any support for this belief.  In addition, Dr. Dismukes used the weather data provided by Questar Gas in his second analysis, which would appear to indicate that he has some confidence in the accuracy and appropriateness of the Company’s data.
Q.
Are the results of Dr. Dismukes’s analysis affected by the use of this new weather data?

A.

Yes.  His findings, as shown in Exhibit SR CCS-1.2, indicate statistically significant short-run price response, with an estimated short-run price elasticity of ‑0.22.  However, if the model is re-estimated using the weather data provided by Questar Gas, the price elasticity estimates are not statistically significantly different from zero.  These results are shown in DPU Exhibit 6.3 SSR.  Note that the p-values (shown in the “Pr > | t |” column) are higher than 0.4 for the coefficients on both the current and lagged price variables.  P-values less than 0.05 or 0.10 are traditionally considered to indicate statistical significance of the estimated coefficient, so the estimates of price response from this model are not particularly close to being statistically significant.

Q.
How should the difference in results be interpreted?

A.

There are two possibilities.  First, Dr. Dismukes may have inadvertently used the wrong weather data, in which case there is no reason to believe that the results that he presents are better than the results presented in DPU Exhibit 6.3 SSR (that use Questar Gas’s weather data).  Second, Dr. Dismukes may believe that he has found a superior weather measure for use in his model (despite the fact that he uses the Company’s weather data in his second model).  In this case, the fact that a reasonable alternative weather measure (i.e., the Company’s) produces results that are not consistent with his results indicates that the finding of statistically significant price response is not robust.  



On pages A.1.3 to A.1.4 of his Rebuttal Testimony Appendix 1, Dr. Dismukes describes “robustness” as a factor to consider when “determining the appropriateness of a particular model.”  He describes “robustness” as “ensuring that models are not overly dependent upon unique specifications or time periods under consideration.”  (Id., page A.1.4.)  In this case, obtaining a statistically significant price elasticity estimate depends upon using a very specific (though not described by Dr. Dismukes) weather variable, indicating that the finding is not robust.

Q.
Can you please describe the second demand model presented by Dr. Dismukes?

A.

Yes.  This model uses monthly data that Questar Gas used in its 2007 Integrated Resource Plan (IRP) to examine the relationship between GS-1 use per customer and explanatory factors including price, weather, and a time trend.  Dr. Dismukes finds a statistically significant short-run price elasticity of -0.37. 

Q.
Are there any problems with the data used by Dr. Dismukes in this model?

A.

Yes.  First, in his “Response to Post-Hearing Data Request”, Dr. Dismukes writes that “usage per customer data comes [from] column AC of the file CCS 7.01a Attach.xls.”  In fact, column AC of the aforementioned spreadsheet contains temperature-adjusted usage per customer data for GS-1 commercial customers.  However, he claimed in his surrebuttal testimony to have examined “consistent information at the rate class (GS-1) level rather than the customer class (residential, commercial) level.”  (Dismukes, August 31, 2007, p. 16.)  The data provided by Dr. Dismukes in response to the Division of Public Utilities 5th Set of Data Requests to CCS – Dr. David Dismukes dated September 4, 2007 (attached as DPU Exhibit 6.4 SSR) indicate that he has, in fact analyzed total GS-1 use per customer, unadjusted for weather.  This value is calculated by using the following data and methods from CCS 7.01a Attach.xls: 

GS-1 Use Per Customer = (Column B + Column Q) / (Column D + Column S).  



Second, there are issues with respect to the price variable used by Dr. Dismukes.  In his “Response to Post-Hearing Data Request”, Dr. Dismukes identifies the source of the price data as column L of “CCS 7.04 Attach.xls.”  A comparison of the data contained in column L of this spreadsheet to the data included in the file provided by Dr. Dismukes (DPU Exhibit 6.4 SSR) again shows that he has likely converted nominal prices to real prices, but he has not provided any description of the data or methods used to do so.  DPU Exhibit 6.5 SSR shows a graph of the price data provided by Dr. Dismukes (exponentiated so that it is no longer expressed in log form) and the data contained in column L of the Company’s spreadsheet.  Of note, while the majority of the data provided by Dr. Dismukes appear to be simply the raw data adjusted for inflation, the first two data points are unadjusted for inflation.  It appears from his output that these observations were included in Dr. Dismukes’s analysis (based on the number of observations reported).



Dr. Dismukes stated in his testimony that “the price variable that was provided by the Company, while not clearly defined, appears to be based on a moving average process.”  (Dismukes, August 31, 2007, p. 16.)  He then corrects for this moving average process, but he has not provided any documentation or description of the methods used to do so.  However, this adjustment is not necessary, as the raw data (i.e., not transformed into a moving average) are publicly available on the Utah Public Service Commission’s (Utah PSC) web site.  Specifically, on the “Natural Gas Utility Information” page of the Utah PSC’s web site, there is a link to a “History of Electric and Natural Gas Rates.”  Clicking on this link (http://www.psc.state.ut.us/HistoryOfRates.pdf) leads to typical bill information dating back to January 1992.  I have confirmed with Questar Gas that the information contained in the column labeled “115 Dth/year Residential Annual Bill” contains the raw data used to create the moving-average variable used by Dr. Dismukes.  Because the data on the Utah PSC web site is the information that Dr. Dismukes’s adjustment process is attempting to reproduce, it is more appropriate to eliminate the unnecessary adjustment step and simply use the available “raw” price data that requires no adjustment. 
Q.
Have you re-estimated Dr. Dismukes’s model using the unadjusted price data?

A.

Yes.  I estimated models using data from 1992 through 2006.  The GDP deflator that I use to convert nominal prices to real prices uses data from the Bureau of Economic Analysis, found at the link: http://www.bea.gov/national/xls/gdplev.xls.  The GDP deflator is calculated as “GDP in billions of current dollars” divided by “GDP in billions of chained 2000 dollars” taken from the spreadsheet found at this link.  Real prices are calculated as the nominal prices provided by Questar Gas divided by the GDP deflator.



I estimated six different models to account for the possible interpretations of Dr. Dismukes’s testimony and description of data sources.  First, I estimated models both with and without a 12-month lagged price variable.  Dr. Dismukes wrote that “a longer lag structure was not included since the price variable that was provided by the Company, while not clearly defined, appears to be based on a moving average process.”  (Dismukes, August 31, 2007, p. 16.)  Because the prices that I am using are not based on a moving average process, I assume that Dr. Dismukes would prefer to include the 12-month lag variable.  However, I have provided results excluding this variable in case I have misinterpreted his testimony.



I have also estimated models for all GS-1 customers as well as by customer class (i.e., separately for GS-1 residential and commercial customers).  Dr. Dismukes wrote that “the purpose of this approach was to develop an alternative model using consistent information at the rate class (GS-1) level rather than the customer class (residential, commercial) level.”  (Id., p. 16.)  However, he has also criticized my models for using “mismatched” data.  Because a possible interpretation of this criticism is that prices based on typical residential customer bills should only be matched to residential use per customer data, I have also included models that use residential use per customer as the dependent variable.  Residential use per customer is calculated by dividing the data in column B (residential decatherms) by the data in column D (the number of residential customers) of “CCS 7.01a Attach.xls.”


Finally, Dr. Dismukes apparently mistakenly identified commercial use per customer data as the source of the data used in his models.  However, in order to cover the chance that he intended to analyze this information, I have estimated models using commercial use per customer as the dependent variable.  Commercial use per customer is calculated by dividing the data in column Q (commercial decatherms) by the data in column S (the number of commercial customers) of “CCS 7.01a Attach.xls.”
Q.
What models specifications and estimation methods did you use?

A.

Aside from the omission of the moving average correction, which is no longer necessary because of the use of publicly available data that are not in the form of a moving average, I have used the same specification and estimation methods used by Dr. Dismukes.  Specifically, I estimated the models using Ordinary Least Squares (OLS) and taken the natural log of the use per customer, price, and weather variables.

Q.
What are the results from these statistical models?

A.

DPU Exhibit 6.6 SSR shows the estimated coefficients and the associated statistical significance for each of the six models that I analyzed.  The results show no statistically significant price response in any of the models.  For example, the second model shown in the exhibit analyzed residential use per customer against “matched” residential price data (addressing Dr. Dismukes’s second criticism of the models from Section 5.2 of the Hansen Report), did not include any income variables (addressing Dr. Dismukes’s first criticism of the models from Section 5.2 of the Hansen Report), and included a lagged price variable in an attempt to discover long-run price response.  While this model found a statistically significant effect of weather on residential use per customer, the price coefficients were not statistically significant.
Q.
How would you summarize the various statistical models that have been presented?

A.

In his surrebuttal testimony, Dr. Dismukes raised two specific criticisms of the models contained in Section 5.2 of the Hansen Report and presented the results of two of his own models.  Dr. Dismukes’s two models show large and statistically significant price response on the part of GS-1 customers.  However, the results of his first model depend upon the use of weather data that do not match the weather data provided by Questar Gas.  Dr. Dismukes has not provided the source of this new weather data, nor has he explained why he chose to use the new weather data in his first model, but not in his second.  If the weather data provided by Questar Gas is used in place of the weather data provided by Dr. Dismukes, the price elasticity estimates are no longer statistically significant.


Dr. Dismukes’s second model uses moving-average price data that were created by Questar Gas to compare to moving-average consumption data.  However, the raw data upon which the moving-average price data were based are publicly available from the Utah PSC web site.  This allows me to re-estimate his models using the correct price data, as opposed to performing a correction in an attempt to approximate the correct price data as Dr. Dismukes did.  The results indicate no statistically significant price response for GS-1 customers.  These results address all of the concerns that Dr. Dismukes has raised: the models do not include an income variable; the models use “matched” price and usage data; and the statistical model and estimation method correspond to the methods used by Dr. Dismukes.


Q.
What is your conclusion based on the analyses presented in your testimony?

A.

I continue to conclude that GS-1 use per customer does not change significantly as prices change, and therefore that the shifting of commodity price risk from Questar Gas to its ratepayers is not likely to occur under the CET.  This finding has been observed in my initial analyses contained in the Hansen Report, in the Company’s IRP (which found a relatively small price elasticity of -0.06 with no test of statistical significance), in a study by RAND cited by Dr. Dismukes, and in the results presented in this testimony.  I continue to recommend that the CET remain in use for the duration of the approved pilot program period. 

Q.
Does this conclude your testimony?

A.

Yes.
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