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I. INTRODUCTION AND QUALIFICATIONS 

PLEASE STATE YOUR NAME AND OCCUPATION. 

My name is Ahmad Faruqui. I am a Principal with The Bratt!e Group ("Brattle"), 

located at Suite 2800, 201 Mission Street, San Francisco, CA 94105. 

ON WHOSE BEHALF ARE YOU SUBMITTING THIS TESTIMONY? 

I am submitting this testimony on behalf of Public Service Company of New 

Mexico ("PNM"), which is a subsidiary of PNM Resources. 

WHAT WAS YOUR ASSIGNMENT FROM PNM, AND \VHAT DID YOU 

DO? 

I led a team of forecasting specialists at Brattle, PNM, and the Applied Energy 

Group ("AEG") to develop PNM' s sales forecast for the future test year. 2016. 

For planning purposes. I also provided sales forecasts through 2021. My 

assignment was to develop model-based sales forecasts for PNM's Residential, 

Small Power, General Power, Large Power (excluding some large customers), and 

Irrigation rate classes 1 that collectively accounted for 80 percent of total sales in 

1 The rate classes are: Residential Service (i A). Residential Service Time-of-Use Rate (I B). Small 
Power Service (2A). Small Power Service Time-of-Use (2B), General Power Service Tirne-of­
U se (3B ). General Power Time-of-Use with low load factor (3C ). Large Power Service Tirne-of­
U se with PNM-owner or customer-owned transformer ( 4B ). Irrigation Service (lOA). and 
Irrigation Service Time-of-Use (lOB). Large Power (4B) includes some large customers that are 
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2013. 2 My goal was to ensure that the forecasts would be accurate and robust and 

utilize the best available data sources and econometric methodologies. 

The remaining 20 percent of sales consists of large customers (i.e., other large 

customers li1 Large Power (4B), Industrial Power Service customers (5B ), 

Universities ( 15B ), and Manufacturing (30B )), which represent 17 percent, and 

lighting and public goods (i.e., Private Area Lighting (6), Water and Sewage 

Pumping (11 B), and Streetlighting and Floodlighting (20) ), which represent 

3 percent. Forecasts for large customer classes are developed based on historical 

actuals that are adapted using customer information obtained and relayed by the 

PNM account managers. The remaining rate classes are forecasted based on the 

assumption that, in the absence of any notable changes, historical actual 

levels will continue. 

Figure 1 shows the allocation of PNM' s total sales in 2013 by rate class. As 

noted above, the subset of rate classes that are the focus of our econometric 

analysis comprise 80 percent of total sales. Within this subset of rate classes, 

Non-residential customers (2A, 2B, 3B, 3C and 4B) are 52 percent of the sales 

individually forecasted rather than cconomctrically forecasted. In 2013. 52 percent of ~ales in 
Large Power were individually foreca~tcd. 

In 2013. approximately 0.2 percent of total sales were unbillcd, and unbillcd sales arc excluded from 
the results that I report in my testimony. 

2 



2 

3 

4 

5 

6 

DIRECT TESTIMONY OF 
DR. AHMAD FARUQUI 

NMPRC CASE NO. 14-00332-UT 

while the remaining 48 percent are almost entirely attributable to the Residential 

rate classes ( lA and 1 B). The contributions to total sales of Residential Time-of-

Use (18), Small Power Time-of-Usc (28), Irrigation (lOA), and Irrigation Time-

of-Use (lOB) are dwarfed by that of Residential (I A), Small Power (2A), General 

Power Time-of-Use (38 & 3C), and Large Power Time-of-Use (48).1 

Figure 1: Total Sales in 2013, by Rate Class 

'For simplicity of notation. I will drop 'Time-of-Use" for General Power and Large Power. and I will 
refer to Rate Classes 38 and 3C as "Rate Class rand Rate Class 48 (either with a PNM-owned 
transformer or with a customer-owned transformer) as "Rate Class 4." 
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Source: Public Service Company of New Mexico (November 2014) 
Notes: ""TOU" stands t()r Time-of-Use. 

··Individually foreca~ted" includes Industrial Power Service (58). Universities ( 15 ), and 
Manuhtcturing ( 308 ). 
""Other t()recast method"' includes Small Power (Cable TV. Temporary Service. Traffic Signals: 
2AJ. Private Area Lighting (6). Water and Sewage Pumping (!I). and Streetlights (20). 

WHAT IS THE Pl.JRPOSE OF YOUR TESTIMONY IN TillS PROL~EDING? 

My testimony serves two purposes: first, to present the future test year ("FTY") 

sales forecast for 2016 and second, to explain how the forecast was constructed. I 

understand that PNM will rely on the FTY sales forecast to develop its billing 

determinants for its rate design proposals. 

In the process of developing the forecast for the FTY, I also developed sales 

forecasts through 2021. I understand that PNM will use the five-year forecast for 

planning purposes. 

WHAT IS YOl.JR EXPERIENCE IN ELECTRIC UTILITY FORECASTING? 

I am an economist with 35 years of research and consulting experience. During 

my career. I have advised several dozen utilities, private energy companies, 

technology providers. transmission system operators, regulatory commissions and 

government agencies in the United States and in Australia, Canada, Egypt, Hong 

Kong, Jamaica, Philippines, Saudi Arabia. South Africa. and Vietnam on a wide 

range of customer-side issues including sales and peak demand forecasting, 

demand response, energy efficiency, rate design, integrated resource planning, 
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and the use of demand-side resources to facilitate the integration of retail and 

wholesale markets. I have testified or appeared before a dozen state and 

provincial regulatory commissions and legislative bodies. My load forecasting 

expertise consists of three areas: first, developing and reviewing models used to 

forecast energy consumption, peak demand, and hourly load shapes; second, 

evaluating data used in model estimation: and, third, assessing the accuracy of 

model-based forecasts and the usefulness of the ways in which they are 

communicated to internal and external users of the forecast. In my career, I have 

contributed to the development of new approaches to demand forecasting 

including econometric, time series, end-use, load shape, and hybrid econometric 

end-use models. Industrial sales forecasting was the focus of my doctoral 

dissertation at the University of California at Davis, which was developed while I 

worked as an analyst in the Demand Assessments office at California 

Commission. Later, I managed the end-use analysis and forecasting research 

program at the Electric Power Research Institute which saw development of a 

wide range of forecasting models for residentiaL commercial and industrial 

customers. I hold a doctorate in economics from the University of California at 

Davis, where I was a Regents Fellow, and bachelor's and master's degrees in 

economics from the University of Karachi, where I was awarded the Rashid 

Minhas Gold Medal. A summary of my professional and educational 
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qualifications- including my experience testifying on demand forecasting issues, 

publications, and presentations - is provided as PNM Exhibit AF-1. 

IS ANY OTHER PNM WITNESS PRESENTING TESTIMONY OF SALES 

FORECASTING ISSUES? 

No. However, my forecast serves as the basis for the billing determinants used in 

the rate design testimony of Ms. Stella Chan. 

HOW DO ELECTRIC UTILITY COMPANIES FORECAST 

ELECTRICITY SALES? 

The process begins by specifying the factors that drive electricity sales. Such 

factors include growth, population growth, weather conditions, the 

price of Energy Efficiency ( and governmental Codes & 

Standards. Sales forecasts are often made at the rate class level. For some 

customer classes, sales are forecasted indirectly, i.e., as the product of use per 

customer ("UPC") and the number of customers. For other classes, sales are 

forecasted directly. In many cases. econometric methods are used to quantify the 

relationship between sales and the driving factors by rate class. This often 

requires the collection of monthly data on sales and the driving factors going back 

several years. Different model specifications are then estimated over this database 

using standard econometric methods. The model that fits the data best is selected. 

6 
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For very large customers. sales may be individually forecasted using information 

provided by the customers themselves. 

DID YOU FOLLOW THIS PROCESS ·wHEN DEVELOPING PNM'S 

SALES FORECASTS? 

Yes, we followed this process. as detailed later in my testimony. 

CAN YOU DESCRIBE THE NATIONAL TRENDS IN SALES 

FORECASTS? 

The Great Recession of 2008-09 caused a slowdown in sales growth that has not 

abated because of the weak economic recovery. The U.S. Energy Information 

Administration ("EIA") has been tracking sales growth going back several 

decades. is shown in Figure 2 

7 



2 

3 

4 

5 

6 

7 

8 

9 

14% 

12% 

10% 

8% 

6% 

4% 

2% 

0% 

-2% 

-4% 

-6% 

-8% 

1950 

DIRECT TESTIMONY OF 
DR. AHMAD FARUQUI 

NMPRC CASE NO. 14-00332-UT 

Figure 2 

U.S. Electricity Sales Growth 
(3 year rolling average) 

1970 1990 2010 

Source: EJA. 20 I 4 Annual Energy Ow look and 2012 Annual Energy Review. 

2030 

predicts that growth will remain below one percent per year in the years to 

come. My informal conversations with two dozen forecasters at a cross-section of 

electric utilities revealed that utility sales forecasting models are consistently 

over-forecasting sales. I published a paper containing these findings in the 

December 2012 edition of the Puhlic Utilities Fortnightly. I have also presented 

these ideas concerning over-forecasting at conferences sponsored by Goldman 

Sachs, PJM Interconnection, and the Eastern Interconnect State's Planning 

Conference. 
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HOW HAS "THE GREAT RECESSION OF 2008-09" ll\!IPACTED 

ELECTRICITY SALES FOR PNM? 

As stated by the Bureau of Business and Economic Research ("BBER'') at the 

University of New Mexico ("UNM"), the recovery of the U.S. economy since 

2009 has "failed to take hold in New Mexico.'' Population growth has fallen to 

nearly zero, and from 2010-2013, New Mexico ranked 50th in job creation.+ 

New Mexico's depressed economy and the expansion of EE initiatives have put 

downward pressure on PNM's sales since 2010. Similar to other utilities, PNM 

has seen that its previous forecasts overestimated sales in the near future. For 

PNM and the electric utility industry as a whole, underestimating the persistence 

of the recession and future growth m have been two key reasons for over-

forecasting. 

4 See UNM BBER. "A Quarterly Economic Forecast of the New Mexico Economy October 2014 
Through 2019:4" [report] and "A Quarterly Economic Forecast of the New Mexico Economy 
August 2014 Through 20 19:4" [PowerPoint presentation slides J 
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WHAT ARE YOUR MAIN CONCLUSIONS FOR PNM'S SALES 

FORECAST IN 2016? 

Our conclusions are summarized in Table 1, which reports total sales in the last 

full calendar year, 2013, through the forecasted FTY used in this case, 2016. 5 The 

results are presented for the subset of rate classes that form the core of our 

analysis. 6 In the far right column, I calculate the average year-on-year growth 

rate from 2013 through 2016. In Table 1, individually and econometrically 

forecasted Large Power customers are summed together as Rate Class 4B, either 

with a PNM-owned transformer or a customer-owned transformer. 7 Thus, total 

sales for the subset of rate classes is 88 percent of the grand total because 

individually forecasted Large Power customers comprise around 8 percent of total 

sales. 

Across all rate classes, PNM's sales are expected to fall by approximately 

3.1 percent from 2013 to 2016. On average, sales fell by 1.0 percent from year to 

:i In Table I. I report actual sales in 2013. which is the latest full calendar year at the time of writing 
this testimony. For 2014. annual sales are composed of actual sales from January-June and 
forecasted sales from July-December. 

6 In Table I. Rate Classes 3 and 4 are broken down into 3B & 3C or PNM-owned & customer-owned 
transformers. In our analysis. we aggregate Rate Classes 3B & 3C to form one class for General 
Power and aggregate customers in Rate Class 48 with PNM-owned or their own transformer to 
form Large Pmver (excluJing individually forecasted Large Customers). 

7 The reason why we summed individually and econometrically forecasted Large Power customers 
together is because adjustments for energy savings from EE and Distributed Generation programs 
are made over the entire rate class. 

10 
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year, but the year-to-year growth rates can range from -3.8 percent from 2013-

2014 to -1.0 percent from 2014-2015. For the subset of rate classes that we 

analyzed, total sales declined by 1.8 percent over the same period. Sales decrease 

in most rate classes. The exceptions General Power with low load factor, Large 

Power in which customers own their transformers, and Irrigation Time-of-Use-

are small in terms of shares of total sales ( 11 percent), and among the rate classes 

comprising a larger share of total sales (77 percent), the net changes in sales from 

2013 to 2016 are negative or near! y tlat. 

Table l: of FTY Sales Forecast 

2A Small Power 

2H Small Power Tirrc-ot~l:se O.Y!r 24 2-+ -3.Y'it 

38 Gerx;ral Power 20.2'/i 1.736 1.726 1.731 1.721\ -0.2\f 

3C Gcrx:ral Power ( klw klad tilCtor; 2.3'/i YK 203 204 206 1.3'/i 

-+B Lari!C Power (P:\\1-owncd translomcr) 7.3'/i 628 566 565 547 -4.4'/i 

4B Large Power (ClL'itomer-owncd transkmrx:r) i\.6'/i 736 741 802 820 3.7'1r 

I OA Irrigation 0.06'/r 5 5 4 4 -6. 1'/c 

I OB Irrigation Time-of- Use 0.2'!( 21 22 23 22 I.<V'i 

Suhtotal 88.2'/i 7.563 7.340 7.446 7.425 -0.6'/i 

Other Rate Classes. e.g. Universities. Lighting ll.Wif 1.015 916 898 888 -4.3'/f 

Grand Total (cxclLK!ing rmhillcd) I OO'if 8.578 8.256 IU44 1Ul3 · l.OC/i 

Smm.:e: Actual sales in 2013 and January-June 2014 are provided Public Service Company of New 

Notes: 
Mexico (November 20!4) 

percent change is taken over year~oneyear changes fron1 2013-2016. 
For 2014. annual sales are based on actual sales from January-June and tiJrecasted sales from 
July-December. 
Otber Rate Classes include Industrial Power Service (5B). Private Area Lighting Service (6). 
Water and Sewage Pumping Service Time-of-Use (liB). Large Service fix Universities (l5B). 

II 
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Integrated System Streetlighting and Roodlighting Service (20), and Large Service t()r 
Manufacturing (30B). 

In most customer classes, the sales forecast can be characterized as the product of the 

number of customers and use per customer (UPC). Thus, the decline in sales can be 

driven by fewer customers or lower UPC. Our forecast indicates that the number of 

customers will remain t1at or increase for most rate classes except Irrigation and Large 

Power. On the other hand, UPC dips for most rate classes, ranging from a drop of 

1.4 percent for General Power to a drop of 13.6 percent for Irrigation between 2013 and 

2016. For Residential and Non-residential (excluding Irrigation) customers, increasing 

savings from new EE initiatives and governmental Codes & Standards are the primary 

drivers of the decline. The fact that EE is a key driver behind the slowdown in 

electricity sales has been noted in other contexts across the United States.8 

HO\V DID YOU ARRIVE AT YOUR CONCLUSIONS'! 

The sales forecast is based on econometric modeling and on adjustments to the 

projections made outside of the econometric model. The adjustments account for 

the projected expansion in PNM's EE programs and new governmental Codes & 

Standards that do not exist in the historical period and whose impact would not be 

captured hy the econometric model. 

" See NadeL Steven and Rachel Young. "Why is Electricity Use No Longer Growing?" Public 
Utilities Fortnightly. September 2014. pages 42-48. 
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II. MODEL SPECIFICATION AND ESTIMATION 

PLEASE PROVIDE A BROAD OVERVIEW OF PNM'S FORECASTING 

PROCEDURE. 

I will first summarize the components of the sales forecast and then explain our method 

for calculating each component. 

The sales f()recast is the sum of total sales across all rate classes. For a given rate class, 

total sales is the product of UPC and the number of customers minus adjustments." The 

aqjustments include governmentally mandated Codes & Standards, EE programs, and 

Distributed Generation programs that have not yet been rolled out. The magnitude of 

the adjustments can be expressed as a proportion of unadjusted sales, i.e., a fraction of 

Lmadjusted sales, or as a fixed amount. In the fom1 of an equation, the sales forecast 

I with a fixed adjustment I at a point in time (t) can be written as: 

Sales
1 

I [(UPCrt X Custorners,
1 
)-Adjustments ] . 

For each rate class (r), m conjLmction with my team of experts, I developed an 

economettic model for UPC. For the same rate classes, we developed a separate 

econometric model for the number of customers. TI1e UPC and number of customers 

were multiplied to yield the forecast. Fmther adjustments were made to this forecast to 

4 
Throughout my testimony. I will refer to the product of UPC and the number of customers without 

adjustments as "unadjusted sales:· 

13 
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account for the effects of savings from govemrnentally mandated Codes & Standards 

for Residential customers and PNM' s EE and Distributed Generation programs for both 

Residential and Non-Residential (excluding Irrigation) customers. 

Sales to large customers manufacturers, universities, Industrial Power (mining), and 

some Large Power customers - are individually forecasted rather than economically 

forecasted. 10 These customers have unique and sizeable energy needs, and account 

managers at PNM work closely with them on an individual basis. To fonn a sales 

forecast, PNM's accatmt managers solicit infonnation on projected changes to the 

customers' future elect:Iicity usage. In combination with data on the customer's 

historical usage levels, PNM constmcts the forecasts on a case-by-case basis. 

I<'OR EACH RATE CLASS, WHAT IS YOUR RECO~L\1ENDED 

ECONOMETRIC MODEL FOR '"USAGE PER CUSTOlVmR," AND HOW 

DID YOU ARRIVE AT IT? 

An econometric model consists of <m equation or set of equations that describe how the 

variable of interest vmies as a function of several "explmmtory'' vm·iables. In the context 

of PNM' s sales forecast, the variables of interest are the UPC, the number of customers, 

or total sales for customers that are individually forecasted. When developing a model, 

10 The forecasting procedure for lighting is assumed to perpetuate at the actual level of sales as of June 
2014. 

14 
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we first decide on the form of the equation, e.g., a linear or a logmithmic equation, and 

the explanatory variables, such as income or weather. This step is called "model 

specification" because we are specifying or defining what the model structure should 

look like. Second, we estimate the model, meaning that we fit the specified equation to 

data. After we have specified and estimated the model, we can then apply projected 

values of the inputs to generate a prediction for the output. 

For UPC, we chose to use a logarithmic functional form. This implies that chm1ges in 

the inputs affect UPC (or total sales) as a proportional mnmmt that scales UPC up or 

down rather than a fixed amount that is either subtracted or added. The assumption of 

proportional rather than fixed changes in UPC is reasonable; for example, a drop in 

income would not cause the same decline in UPC regardless of the level of UPC since 

customers at low UPC levels are unlikely to decrease usage the same amount as 

customers at high UPC levels. 

The set of potential inputs in the model were selected based on the availability of data 

and my experience with sales foreca'!ting. We considered the following explanatory 

variables: real personal income (or real gross state product) m; a proxy for New 

Mexico's economic enviromnent, real price per kilowatt hour, weather, the addition of 

PNM South (fonnerly Texa'!-New Mexico Power or 'TNMP") to PNM in January 

15 
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2007, and a time trend, which serves as a proxy for tmobserved factors that are 

increasing or decreasing from 2002 to 2021. 

Not every explanatory variable is applicable to each rate clm.;s. The decision to include 

some factors as opposed to others is rooted in economic theory and testing with data. 

From a theoretical perspective, we ask, '"Does this factor have a direct influence on the 

customer's decision of electricity use?" If the answer is yes, then the factor is included 

as an input. Sometimes, the answer is an1biguous, and in these cases, we cm1 test the 

hypothesis in the data by asking whether a robust relationship exists between the 

explanatory vmiable and the outcome of interest. That is, even after we control for 

sensible altemative explm1ations, the statistical relationship between the explanatory 

variable and the outcome of interest still holds. If so. then the empirical evidence is 

consistent with the hypothesis that the exphmatory variable is a valid input. 

A detailed description of our model selection criteria and process of model testing can 

be found in PNM Exhibit AF-2. In short, we evaluated various model specifications 

based on six criteria: 

I. How closely does the model's forecast align with the historical data on which it 

was developed? This process is called in-smnple testing. 

16 
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2. How accurately does the model predict UPC or the number of customers 

relative to historical data that was withheld in the process of developing the 

model? This process is called out-of-sample testing. 

3. Are the model parameters plausible relative to the economic literature on 

demand for electricity? 

4. Are the forecasted values in 2016 plausible given historical usage pattems and 

those that I have seen from comparable utility companies? 

5. Is the model specification transparent, i.e., do we know the drivers of the 

forecasted values? 

6. What is the overall credibility of the results? 

In Table 2. I present a summary of the model specifications, i.e., the inputs into 

for each rate class that we developed for PNM. The estimated parameters 

of the UPC models arc also included in PNM Exhibit AF-3. 

17 
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Table 2: Summary of Econometric Models for UPC 

Nu 

y 

Notes: ··upc· stands hlr use per customer . 
.. Income .. is measured by real personal income f(Jr Rate Classes l A. lB. 2A. and 2B and by real Gross State 
Product t(Jr Rate Class I OB. 
··\Veather .. is me<L~ured and 
··south .. is a hinary variable that equals I for time periods after March 2(XJ7 (inclusive) and 0 otherwise. 
""Time Trend" is a constructed variable that increases by I unit each month. 
For Rate Class 4B (which is demarcated large customers are excluded tfom the econometric model 
and. instead. are individually t<xecasted. 

Q. FOR EACH RATE CLASS, WHAT IS YOUR RECOJ\;fMENDED 

ECONOMETRIC MODEL FOR ''NUMBER OF CUSTOJ\;fERS," AND HOW 

DID YOU ARRIVE AT IT? 

A. To develop our econometric models for the number of customers, we focused on the 

same subset of rate classes that was used for modeling UPC. Since UPC and the 

number of customers are inherently different outcomes, the econometric models for 

18 
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UPC and customers also differ. Importantly, for the customer models, the set of inputs 

include the total population of New Mexico but does not include weather. While the 

number of customers depends on the total number of people living in New Mexico, 

weather has no direct effect since the majority of people need access to electricity 

regardless of the outdoor temperature. The model specifications of the customer 

forecast are summarized in Table 3. The model parameters are provided in PNM 

Exhibit AF-4. 

Table 3: Summary of Econometric Models for Number of Customers 

y 

cushm:crs 

Notes: "Population" is the total population of New Mexico. 
··Income" is measured as the real Gross State Product. 

y 

"Post-2008" is a binary variable that equals I in all time periods including and after 2008. 
"South" is a binary variable that equals l in March 2007. 
·Time Trend" is a constructed variable that increases by l unit each month. 
Customer f()recast~ tor Rate Class 4B (Large Power) are not made with an econometric model because 
growth hlr Large Power ClL~tomers does not substantially vary over time. Instead. PNM uses a qualitative 
approach that allows for increases every few years. 
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*The model allows t()r the effect of population on the number of customers t()r Rate Class I A to ditfer 
between the pre-2008 and post-2008 periods. 

WHAT DATA DID YOU USE TO ESTIMATE THESE MODELS? 

To estimate the UPC and customer econometric models, we relied on data from PNM, 

BBER, and the National Oceanic and Atmospheric Administration ("NOAA"). 

PNM provided data on sales, number of customers, and average price by rate class on a 

monthly basis from January 2002 through May 2014. 11 

The economic variables for New Mexico namely personal income, Gross State 

Product ("GSP"), Consumer Ptice Index ("CPI"), and population - are provided by 

BBER. These variables are reported on a quarterly basis, and to convert them to 

monthly we interpolated quarters a polynomial 

function. 12 

Heating Degree Days ("HDD") and Cooling Degree Days ("COD'') by month are 

calculated based on weather data from NOAA. The temperature cutoffs are 58° F and 

11 June 2014 data was not available at the time of developing the UPC models. and thus. the UPC 
forecasts are estimated using data up to May 2014. The customer forecasts are estimated using 
data up to August 2014. 

12 The results are similar when we assume that each month takes on the average value for the quarter. 
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70° F for HDD and CDD respectively among residential customers and 60° F for both 

HDD and CDD among commercial customers. 

HOW DID YOU PROJECT THE EXPLANATORY VARIABLES? 

Since weather and income beyond 2014 have not yet been observed, we need to rely on 

forecasted values of these inputs to construct PNM's sales forecast. For weather, we 

assume that the 10-year average of HDD or CDD by month serves as a reasonable 

.. f"C. th 11 approxnnatlon o lLiture wea er patterns. · For real personal income, we rely on 

BBER's forecasted values. 

WHICH SCENARIO OF BBER'S INCOME FORECAST DID YOU CHOOSE 

TO USE? 

We use BBER's pessimistic personal forecast. 

\1\c'HY DID YOU CHOOSE TO USE BBER'S PESSIMISTIC INCOl\1E 

FORECAST'? 

After studying the trend in qumter-on-quarter percentage changes in personal income 

after 2010, we chose to use BBER's most recent (July 2014) pessimistic personal 

income forecast at the time of our analysis. As shown in Figure 3, BBER's forecasts of 

the growth rate for personal income have consistently overestimated actual growth rates 

1
' The 10-year average is taken over January 2004 through December 2013. 
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in the post-recession era. In the first quarter of 2014, the difTerence between the July 

2013 baseline forecast and actual grO\vth rate was two percentage points. Since BBER's 

baseline forecasts have historically been high relative to the realized growth rate, the 

pessimistic income forecast is a reasonable choice. 

Moreover, the trend in the pessimistic income forecast more closely aligns with recent 

history than the baseline income forecast. Personal income for New Mexico grew at a 

compound annual growth rate 14 of 3.4 percent per year from 2010 to 2013. BBER's 

baseline income forecast increases at 4.1 percent per year from 2012 to 2019 whereas 

the pessimistic income forecast rises at 3.7 percent per year over the same period. 15 

I+ Compound annual growth rate is essentially the average growth rate over a designated period of 
time when the percentage increase from year to year is assumed to be the same. 

15 The compound annual growth rates are calculated based on nominal personal income. 
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Figure 3: Comparison of BBER's Forecasts for Personal Income 

QI Ql 

2010 2011 2012 2013 201-i 

I 
I 

2015 

~"''" 

'" 

Q3 

2016 

Ql 

2017 2018 

2013 BBER Baseline 
2014 BBER Baseline 

--BBER Historical 

2014 BBER Baseline 
Julv 2014 BBER Pessimistic 

Source: Bureau of Business and Economic Research. of New Mexico (November 201-+J 

III. POST-ESTIMATION ADJUSTMENTS 

2 Q. WERE ANY POST-ESTIMATION ADJUSTMENTS MADE TO THE 

3 FORECAST? 

4 A. Yes, we made adjustments to the forecasted sales generated by the econometric 

5 models for UPC and number of customers. 
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\VHAT ADJUSTMENTS WERE MADE AND WHY? 

We made three post-estimation adjustments to account for savmgs from ( 1) 

govemmentally mandated Codes & Standards, (2) PNM's EE programs, and (3) 

PNM' s Distributed Generation program. 

The adjustments are necessary because energy savings from expanded or new 

utility EE and Distributed Generation programs and new governmental Codes & 

Standards will not be counted in the econometric models. The econometric 

models are estimated using historical data. Thus, the models' predictions of the 

future are extrapolations based upon historical information. and the impact of 

future programs and standards cannot be predicted if there is no information about 

them from the past. 

HOW DID YOU MAKE THE ADJUSTMENT FOR CODES AND 

STA.t~ARDS? 

To estimate the effects of Codes & Standards on sales. we used AEG's Load 

Analysis and Planning Model ("LoadMAPTM •. ). LoadMAPT:Vl is an end-use 

model that calculates sales based on utilization of technologies requiring 

electricity (e.g. electric appliances and lighting) across customer segments. In 

other words, an end-use model calculates sales by summing utilization across 

consumers from a "bottom up" approach. Specifically, the impacts of the Energy 
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Independence and Security Act ("EISA") Lighting Standard and next wave of 

"white goods" 16 appliance standards are computed by taking the difference in 

total sales between a scenario in which all appliance-choice options are available 

to consumers and a scenario in which only appliances that conform to the 

standards are available. 

WHAT IS THE MAGNITUDE OF THE ADJUSTMENT FOR CODES AND 

STANDARDS? 

The Codes & Standards adjustment is deducted off of total sales as a share rather 

than a fixed amount. The percentage deducted in each year is shown in Table 4, 

and the deductions are made relative to 2014 as the baseline. For example, 

because of Codes & Standards. Residential sales in 2016 are expected to be 

96.3 percent of 2014 Residential sales. In the far-right column Table 4. I 

the increase in the Codes & Standards deduction from the preceding year. In 

other words, the numbers in the far-right column reflect additional savmgs 

from Codes & Standards on top of the savings from the previous year. 

A key assumption behind the Codes & Standards adjustment is the speed at which 

incandescent lamps will be phased out. We take a conservative approach since 

PNM has a higher fraction of low-income customers than other utility companies. 

Further, because low-income customers favor the lowest-cost lamps, retailers may 

16 
.. White goods" refer to major household appliances such as refrigerators and stoves. 
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keep an inventory of incandescent lamps for at least a few years, and consumers 

would continue to access cheap incandescent lamps in that time frame. 

Table 4: Summary of Codes and Standards Adjustment 

& 

14 l._ 

s 
l6 

17 0.2 

~, 

1 

Source: Applied Energy Group 
Notes: Codes and Standards for 2021 is held constant at 2020 level. 

Q. HOW DID YOU MAKE THE ADJUSTMENT FOR ENERGY EFFICIENCY 

PROGRAM.~? 

A. I understand that New Mexico's Efficient Use of Energy Act ('"EUEA") was 

amended in 2013 such that utilities in the state are required to invest three percent 

of retail sales revenues on EE and load management (or demand response) 

programs. In its forecasts, PNM assumes that the EUEA threshold is met in all 

future periods. Savings associated with an existing program can be calculated as 

the product of customer participation and savings per participant, which is 

measured and verified by an independent third party. Total savings is the sum 
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across these programs. The existing programs will eventually be replaced by new 

programs. Savings from new programs is based on expected EE spending, which 

must meet EUEA's threshold of three percent of sales revenues. 

Prior to the 2013 amendment to EUEA, PNM spent $8.0 million (less than I percent of 

applicable revenue 17
) on EE programs in 2008 and $18.1 million (approximately 

2 percent of applicable revenue) in 2013. Thus, the requirement to spend 3 percent of 

sales revenues on EE programs represents a 50 percent increase [of EE spending as a 

share of applicable revenue! for PNM that will occur after 2014, and historical data 

would not capture the sharp rise in PNM's investment in EE. Thus, it is important to 

adjust the sales forecast for the expanded scale of the PNM' s EE programs. 

WHAT IS TID~ MAGNITUDE OF THE ADJUSTMENT FOR ENERGY 

E.FFICIENCY PROGRAMS? 

The annual savings from programs are shown in Table 5. The table reports 

the forecasted EE savings, total unadjusted sales, and the reduction in sales from 

EE as a percentage of total unadjusted sales. 

17 
Applicable revenue includes sales for Residential. Commercial. Industrial. and Public authority 

classes in New Mexico only. 
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Table 5: Summary of Energy Efficiency Savings (GWh) 

Unadjusted 

432 8,574 5.0% 

474 8.653 5.Y:Yc) 

518 8,731 5.9% 

558 8,791 6.3% 
19 586 8,892 6.6% 

611 8,977 6.8% 

646 9.062 7.1% 

HOW DID YOU MAKE THE ADJUSTMENT FOR DISTRIBUTED 

GENl:RATION? 

The adjustment for PNM's Distributed Generation program is constmcted by 

multiplying the capacity of the system across photovoltaic customers with total solar 

"'v''"'''-'11 during the month. Solar resomce information is provided the National 

Renewable Energy Laboratory ("NREL"). Forecasted capacity is based on the trends in 

number of applications and megawatts installations over the past few years. 

ARE THESE ADJUSTMENTS IN LINE WITH YOUR EXPECTATIONS? 

Yes, the adjustments align with my expectations. 
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FINAL FORECAST NET OF ADJUSTMENTS 

PLEASE DESCRffiE THE FINAL FORECAST WITH AND WITHOUT THE 

POST-J1'0RECASTING ADJUSTMENTS BY RATE CLASS. 

The final forecasts net of post-estimation adjustments are presented in Figure 4 

through Figure 8. Each figure shows the unadjusted forecast from the 

econometric model and the final forecast after accounting for energy savings from 

Codes & Standards, EE programs, and the Distributed Generation program. The 

gap between the unadjusted and adjusted forecasts is the magnitude of savings. 

The data point in 2013 is the actual usage level. 
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Figure 4: Annual Electricity Sales for Residential 

Notes: 2014 values are actual sales from and forecasted sales from July-December 
Residential customers include Rate Classes l A and lB. 

Figure 4 shows the annual sales among Residential customers from 2013 to 2021. 

Among Residential customers, the final adjusted forecast indicates a rise in total 

sales from 2013 through 2021 hy 3. 9 percent. From year to year, Residential 

sales may fall hy as much as -3.8 percent (2013-2014) or rise hy as much as 

2.3 percent (2018-2019). 

Over the period from 2014 to 2021, post-model forecast adjustments from Codes 

& Standards, EE programs, and Distributed Generation program are expected to 
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grow from at 1.4 percent of total unadjusted sales in 2014 to 7.1 percent of total 

unadjusted sales in 2021. More than 70 percent of the post -estimation adjustment 

is attributable to tightening Codes & Standards. In 2016, post-estimation 

adjustments are 4.8 percent of the unadjusted sales forecast for the Residential 

class; 78 percent of the post-estimation adjustment comes from Codes & 

Standards, and EE and Distributed Generation programs make up the remaining 

14 percent and 8 percent, respectively. 

Overall, because growth in savings outpaces growth in sales between 2014 and 

2016, total sales in the Residential class are expected to show a slight decline in 

2016. After 2016, sales grow modest! y as both UPC and the number of customers 

are expected to increasing with rising income and population. 
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Figure 5: Annual Electricity Sales Forecast for Small Power 

Notes: 2014 values are actual sales from and forecasted sales from July-December. 

As shown in Figure 5 for Small Power customers, EE and Distributed Generation 

programs are expected to lower total sales by as much as 11.7 percent of the 

unadjusted forecast value (in 2021) such that sales will decline by 7.7 percent 

from 2013 to 2021 in the final forecast. Savings are primarily coming from EE 

programs. which account for 89 percent to 98 percent of savings. 
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The trend in unadjusted sales is increasing because of growth in the number of 

customers. A larger population and secular upward trend in the number of 

customers push up the customer count for Small Power. 

Figure 6: Annual Electricity Sales Forecast for General Power 

''!}'; 

Notes: lJ 

Figure 6 depicts the annual sales forecast for General Power. Like the final 

forecast for Small Power, large energy savings by as much as 7.2 percent of the 

unadjusted forecasts (in 2021) are expected to lower the trend in sales for General 

Power through 2021. Again, EE programs account for more than 80 percent of 
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savmgs. Net of adjustments. total class usage will fall by 1.4 percent from 2013 

to 2021. 

Growth in the unadjusted sales forecast is driven by an increase in the number of 

customers as the economic environment of New Mexico begins to recover from 

2014 to 2016, as measured by the real Gross State Product. Assuming ''normal" 

weather patterns, UPC stays fair! y flat between 2015 and 2021. 

Figure 7: Annual Electricity Sales Forecast for Large Power 

'V 

Notes: 2014 values are actual sales from January-June and forecasted sales from July-December. 
In 2013. individually forecasted customers constitute about 52ck of Rate Class 4B: the 
remaining customers are econometrically forecasted 
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Figure 7 plots the trend in sales for the entire Large Power class, which includes 

customers whose sales are individually forecasted. These individually forecasted 

customers comprise 52 percent of the total sales for Large Power in 2013. Total 

class usage initially rises from 2014 to 2015 by 4.6 percent and subsequently 

declines by 6.3 percent from 2015 through 2021. Total sales decreases as savings 

from EE and Distributed Generation programs grow, largely from EE programs 

that make up 84 percent to 92 percent of savings. 

Figure 8: Annual Electricity Sales Forecast for Irrigation 

Notes: 2014 values are actual sales from January-June and forecasted sales from July-December. 
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Customers engaged in irrigation for agricultural purposes are expected to use less 

electricity through 2021, as shown in Figure 8. Sales are predicted to fall by 

13.6 percent between 2013 and 2021. Both the number of customers and UPC are 

falling over the forecasted period. There are no EE or Distributed Generation 

programs for Irrigation, and thus, the unadjusted and adjusted rate forecasts are 

equivalent. 

WHAT ARE THE MOST IJ\1PORTANT DRIVERS BEHIND THE 

FORECASTS? 

In the first step of generating the unadjusted forecast, the key drivers of UPC and 

. . h d I . I X F UPC . customer counts are mcome, pnce, weat er, an popu at1on. or , mcome 

is a statistically and economically significant driver for the Residential class. 

Demand for electricity among the Residential and Small Power classes are also 

sensitive to changes in price per unit. Across Residential, Small Power, and 

General Power classes, extreme temperatures on the low or high end raise UPC. 

For the number of customers, population is a key determinant, and a growing 

population is expected to grow the customer base for the Residential and Small 

Power classes. 

IS Please refer to PNM Exhibit AF-3 and PNM Exhibit AF-4 for the regression output tables for UPC and 
number of customers. respectively. 
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In the second step of making post-estimation adjustments, decrements for 

govemmentally mandated Codes & Standards and EE programs are critical. 

Codes & Standards depend on the rate at which the govemment decides to 

eliminate incandescent light bulbs, and the impact of EE programs depends on 

customers' responsiveness to energy-saving incentives. 

HOW DOES THE SALES FORECAST THROUGH THE FTY 2016 

COMPARE WITH PNM'S HISTORICAL TREND IN SAI~ES? 

In Figure 9, I plot the actual and forecasted trend in sales from 20 I 0-2021. The 

solid line conesponds to total sales, and the dashed line corresponds to total sales 

among the subset of rate classes that are econometrically forecasted (plus 

individually forecasted large customers in Large Power). 

Since 2011, PNM has experienced declining sales. Total sales have dropped by 

7.3 percent from 2011 to 2013, and among the subset of rate classes comprising 

88 percent of total sales, sales have fallen by 8.7 percent since 2010. Thus, our 

forecast for 2016 represents a conservative yet reasonable estimate of total sales. 

Continued stagnation in New Mexico's economy beyond 2015 or acceleration in 

take-up of EE programs would further lower the sales forecast relative to the 

results that I have presented in my testimony. 
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Figure 9: Actual and Forecasted Total Sales from 2010-2021 

') 

Source: Actual ~ales (2010-2013, January-June 2014) are provided by Public Service Company of 
New Mexico (November 2014) 

HO\V DO THE FINAL FORECASTS COMPARE WITH OTHERS THAT 

YOU HAVE SEEN IN THE INDUSTRY? 

They are in line with what I have seen elsewhere in the industry, As noted earlier, 

sales growth has slowed down since the beginning of the Great Recession of 

2008-09. It is recovering slowly from weak economic growth, the expansion of 

utility EE programs, and the introduction of new governmental Codes & 
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Standards that raise the energy efficiency requirements of appliances, light bulbs 

and buildings. 

v. CONCLUSION 

PLEASE SUMMARIZE PNM'S SALES .FORECAST. 

As shown in Table 1, which has been reproduced below for convenience, PNM's 

aggregate sales are projected to decline by 3.1 percent between 2013 and 2016. 

Among the rate classes that have been the focus of my testimony, total sales are 

expected to fall by 1.8 percent through 2016. 

Table 1: Summary of FTY Sales Forecast 

Annual inGWh 

ofTotal Actual Forecasted 

Rate 
Sales in --------- ------------------A-vc-r;-Jg_e_ 

I B Residential Time-ot~ l'se 0.05'::( -+ -+ -+ -+ -l.0'7r 

2A Srnall Power I 917 882 1171 1\65 1.9'7< 
28 Small Power Tinc-of~ Use OY:t 27 25 2-+ 2-+ -3.9'7< 

38 Gercral Power 20.2'/, 1.736 1.726 1.731 1.728 -0.2'1< 
3C General Power (kJw k1ad tliCtor) 2.3'k 198 203 204 206 I.Jq-

-+8 Large Power (P"'M-owned transklmler) 7Ylr 628 566 565 5-+7 -.fA'!< 

48 Large Power (etL';tomer-owned transt(lr!ller) 1\.6'/f 736 7-fl 1W2 820 3.7'k 

I OA Irrigation 0.06'k 5 5 4 -+ -6.l'k 

I 08 Irrigation Tinc-ot~ Use 0.2'7< 21 ~~ 23 22 1.0'1< 

Suhtotal S8.2'7r 7.563 7.340 7.-f-+6 7.-+25 -0.6'k 

Other Rate Classes. e.g. Universities. Lighting 11.1\'lr 1.015 916 Ill) X xsx -.f .. N 

Grand Total (excluding rmhilled) I(Xl'k 8.571\ 8.256 8.344 1UI3 -I.O'k 

Source: Actual sales in 2013 and January-June 2014 are provided by Public Service Company of New 
Mexico (November 2014) 

Notes: Average percent change is taken over year-on-year changes from 2013-2016. 
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For 2014, annual sales are based on actual sales from January-June and forecasted sales from 
July-December. 
Other Rate Classes include Industrial Power Service (5B). Private Area Lighting Service (6), 
Water and Sewage Pumping Service Time-of-Use (I I B). Large Service f()[ Universities ( l5B ). 
Integrated System Streetlighting and Floodlighting Service (20), and Large Service f(Jr 
Manufacturing (30B). 

The forecasted trends vary by rate class. Net of future savings from Codes & 

Standards and EE and Distributed Generation programs, the model predicts a 

decline in total sales among Residential, Small Power, and Irrigation customers 

while total sales for General Power and Large Power remain close to their 2013 

levels. The drop in sales for Residential and Small Power comes from lower UPC 

because of higher savings from Codes & Standards and EE and Distributed 

Generation programs. Falling UPC and number of customers underlie lower sales 

for the Irrigation class. The relatively flat levels of sales for General Power are 

attributed to an offsetting effect of changes in UPC and customer counts. 

Summary tables for UPC (with adjustments for energy savings), and number of 

customers by rate class are shown in Table 6 and Table 7. 
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Table 6: Summary of Final UPC Forecast from 2014-2016 

Rate 

Class Description 

I A Res idcntial 
I 8 Residential Titne-of: Usc 

2A Small Power 
28 Small Power Titne-ot: Cse 
.18 General Power 
.1C General Power (low bad G!Ctor) 
48 Large Power (P"J M-owned tran<;fimner) 
48 Large Power (cttstom:r-owned tr,msfunner) 

I OA Irrigation 
I OB Irrigation Titne-ot: Use 

Suhtotal 

Other Rate Classes. e.g. Uni\crsities, Lighting 

Annual Ctt>tOtreL in KWh 

ofTntai.:_A.:.:c::tua=':.:.l ______ _ 
Sales in 
2013 2011 2014 2015 2016 

JR.-4/lr 7.21\6 6.972 7,05') 7.000 

0.05'/r 31,733 29.978 .HU32 30,493 

107'+ 10.201 I S,353 17.976 17.662 

39.818 }6,925 35,155 35,.+29 

20.2'/r 496,253 407,276 495,642 490,092 

267.919 253.160 253,102 252,074 

5,675,590 5,420.531 5.455.531\ 5.21\0,1\56 

86'k 6.232,149 6,311.874 6.880.822 7.()37,019 

0.06'7r; 42.131 39,012 .lo.-+65 36,465 

() 2'/r 98,080 104.371 101\,460 105,832 

S8.2'.:f 

IUV!t 

Notes: Average percentage change is taken over year-on-year changes from 20 I 3-20 I 6. 
"KWh" stands for "kilowatt hours ... 

Average 1lr 

Change 

I.YYr 
-I 
-2.7 1,:? 

-3.Wl. 

-0.4'7r 

I .9'k. 

-2.4JX 
-4.2(::;, 

-4.6'!, 
2.6<;y. 

For 2014, annual sales are based on actual sales from January-June and fi.lfecasted sales from 
July-December. 

Table 7: Summary of Final Customer Forecast from 2014-2016 

Rate 

.lC General Power (low k1ad ![teton 

4B Large Power rPN\1-owned transt(Jtmer) 

4B Large Power (ntstorrcr-owned rranst(mner) 

Notes: Average percentage change is taken over year-on-year changes from 2013-2016. 
For 201-J.. annual sales are based on actual sales from January-June and tixecasted sales from July­
Dt.>cember. 
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PNM's sales forecasting model incorporates both sound econometric techniques 

and the available information about impending regulations and energy-saving 

programs to construct a reasonable estimate of total sales in the future. While 

weather and economic conditions are important drivers of the sales forecast, 

expected savings from Codes & Standards, expanded EE programs, and the 

Distributed Generation program are projected to significantly impact the outlook 

for total sales. 

DOES THIS CONCLlJDE YOUR TESTIMONY? 

Yes, it does. 

GCC#5/8977 
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Model Specification and Testing for PNM Sales Forecast 

Is contained in the following 14 pages. 
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that raising prices promotes higher levels of energy usage, which not make sense a 

or common sense result may 
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Ill 

lOB) customers 
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the However. for Small Power we a IS 
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diff~rcnt fi-tllll zero f(x the Residential customer modeL and we also !(Hmd that the inclusion of South did 
not alter the coefficient estimates on 
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Is contained in the following page. 
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Notes: Standard errors arc shm\n in l 'nit of observation is a ''rate class+ month 1 ;car." and estimating pcnod spans 
May 20 J.[. I or Rate Class -+B. estimating period in January 200·+. and individually forecasted lanw customers are excluded. For Rate Class 
lOB. "log of real personal income'' is replaced by" of real Gross State Product." Cooling Degree Days and I 

dm\ n by 10.000. Temperature cutoffs for Rate Classes 1 ;\! 1 B arc 58 degrees Fahrenheit for H DD and 70 

2A/2B/3B13C/10Ai!OB. both CDD and IIDD usc 60 
GIS stamh for ( icncrali.7cd Least 

shave been scaled 

for CDD: for Rate Classes 
2007( c). 
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Is contained in the following page. 
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15 046 2743CJ 402 I 59 9.196 I 05 506 197 087 
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Tl!ne Trend 0 595 

139)* 

Model Fmt GLS, AR(l) Ftrst GLS, .\R(2) First C.TLS. AR(2) GLS, AR(2) 

dt fTerences di 

errors are shown lll 

14. 
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BEFORE THE NEW MEXICO PUBLIC REGlJLATION COMMISSION 

IN THE MATTER OF THE APPLICATION 
OF PUBLIC SERVICE COMPANY OF NEW 
MEXICO FOR REVISION OF ITS RETAIL 
ELECTRIC RATES PURSUANT TO ADVICE 
NOTICE NO. 507 

PUBLIC SERVICE COMPANY OF NEW MEXICO, 
Applicant. 

STATE OF CALIFORNIA 
) ss 

COUNTY OF SAN FRANCISCO ) 

) 
) 
) Case No. 14-00332-UT 
) 
) 
) 
) 
) 

DR. AHMAD FARUQUI, Principal with the Brattle Group, upon being duly 

sworn according to law, under oath, deposes and states: I have read the foregoing Direct 

Testimony of Dr. Ahmad Faruqui and it is true and accurate based on my own personal 

knowledge and belief. 

GCCJ # 51 R936 



"DR. AHMAD F ARUQUI 

SUBSCRIBED AND SWORN to before me this-~-- d9y Qf December, 2014. 
) 

My Commission Expires: 

NOTARY AND 
THE STATE OF CALIFORNIA 

J& .. ·sne;;v ~AlCff .. ·~ 

@ Commission 11 1925338 
Notary Public· CalifOfnia I 

San Mateo County -
M Comm. Ex ires Feb 12,2015 

2 
GCG # 518936 
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