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BEFORE THE WASHINGTON UTILITIES AND TRANSPORTATION COMMISSION

Dockets UE-260005 & UG-260006
Puget Sound Energy
2026 General Rate Case

WUTC STAFF DATA REQUEST NO. 213:
REQUESTED BY: Sophie C. Major

RE: Load Forecast Validation

Please refer to the Company’s Response to WUTC Staff Data Request No. 138, part B.
The response explains that the Company uses several methods to validate and assess
load forecasting performance.

a. Please provide a list of all performance diagnostic metrics and econometrics
tests that the Company has run on the F25 Load Forecast. This should include,
but is not limited to, the tests specified in the Company’s Response to WUTC
Staff Data Request No. 138, part B.

b. For each metric and test run on the F25 Load Forecast, listed in the Company’s
response to part A, please explain what the metric or test is measuring or
evaluating. Specify if it is relevant to a particular variable or element of the load
forecast, or whether it is an overall test of the entire load forecast.

C. For each metric and test run on the F25 Load Forecast, listed in part A, please
provide actual results of each. Please include data outputs and workpapers
where relevant.

d. For results of each metric and test, specified in part C, please provide a brief
summary of the Company’s interpretation of the results, and whether the results
validate the forecast or suggest that future changes may be needed.

Response:

a. Puget Sound Energy's ("PSE") F25 load forecast development generated the
following diagnostic metrics and econometric tests generated for each regression

model:
1. Coefficient statistical significance (t-statistics and p-values);
2. Visual inspection of fitted values in the estimation period;
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3. Durbin—Watson statistic;

4. Autoregressive ("AR") and/or Moving Average ("MA") coefficient
values (unit-root testing);

5. Monthly percent error;

6. Residual analysis;

7. Mean Absolute Percentage Error ("MAPE");

8. R-squared; and

9. Adjusted R-squared.
Additionally, PSE considers other factors when evaluating forecast models.
These factors are not presented by Itron's Metrix ND software as a statistical
output, but rather are interpreted by PSE's load forecasters as part of the model

development and review process. These include:

1. Consistency of coefficient signs and magnitudes with load
forecasting trends and economic theory;

2. Stability of relationships across estimation periods;

3. Comparison of predictive contribution of explanatory
variables (e.g., weather, economic drivers, demographic
variables);

4. Comparison of recent weather-normalized actual

observations of usage, or actual customer count data, with
forecast values; and

5. Use of indicator variables to control for anomalous billing or
system events.

Please note that, within each forecast cycle, econometric tests for forecast
specification are not typically re-estimated unless a regression model appears to
necessitate a new specification. Many of PSE's load forecast regression models
have been in place for several years; accordingly, specification tests run in
previous forecast cycles are not reproduced here, though the resulting model
specifications remain in use.

Some models, such as the High Voltage and Interruptible models
(Schedules 49ElI, 49EC, 46EI, and 46EC) and the Streetlight usage model, are
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estimated using the most recent period of available data. These customer
classes are not significantly weather-sensitive and do not exhibit strong
relationships with available economic drivers (although savings from LED
conversions are accounted for as a post-forecast adjustment to streetlighting).
Accordingly, the standard regression diagnostics described above are of limited
applicability to these models.

b. Please see Table 1 below for a description of each diagnostic metric and
econometric test listed in the response to subpart a above, including the measure
or evaluation area, the element of the forecast to which it is relevant, and
additional explanatory notes.

Table 1. Diagnostic Metrics and Econometric Tests
Employed in F25 Load Forecast

Measure /
Evaluation
Metric / Test Area Relevance Notes
1. Coefficient Model Independent Check for predictive
statistical Specification Variables value; assess potential
significance multicollinearity
2. Visual inspection of Model Independent Check for obvious
fitted values Specification Variables structural breaks,
outliers, and trends
3. Durbin—Watson Model Error Regression Check for first-order
statistic Structure Model autocorrelation
4. AR and/or MA Model Error AR & MA Check for stationarity
coefficient values Structure Variables (unit-root test)
5. Monthly percent Goodness Regression Check for outlier
error of Fit Model months
6. Residual analysis Goodness Regression Check for systematic
of Fit Model patterns in model
residuals
7. MAPE Goodness Regression Check overall model
of Fit Model performance; consider
total annual percent
error, as month-to-
month billing
adjustments may occur
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Table 1. Diagnostic Metrics and Econometric Tests
Employed in F25 Load Forecast
Measure /
Evaluation
Metric / Test Area Relevance Notes
8. R-squared Goodness Regression Check for model fit
of Fit Model upon model
specification
9. Adjusted R- Goodness Regression Check for model fit,
squared of Fit Model adjusted for the
number of explanatory
variables
10.Consistency of Model Independent | Confirm coefficient
coefficient signs Reasonableness Variables directions and
and magnitudes magnitudes are
consistent with
economic theory and
load forecasting
expectations
11.Stability of Model Regression Evaluate whether
relationships Reasonableness Model estimated relationships
across estimation remain stable over
periods different estimation
windows
12.Comparison of Model Independent | Assess relative
predictive Reasonableness Variables contribution of
contribution explanatory variables
(e.g., weather,
economic,
demographic) to model
predictions
13.Comparison of Forecast Regression Compare recent
weather-normalized Validation Model observed usage or

actuals to forecast

customer counts
(weather-normalized
where applicable)
against forecast values
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Table 1. Diagnostic Metrics and Econometric Tests
Employed in F25 Load Forecast
Measure /
Evaluation
Metric / Test Area Relevance Notes
14.Use of indicator Model Independent Control for anomalous
variables Specification Variables billing periods, system

events, or structural
breaks (e.g., COVID-
19, large customer
additions or exits)

C. Attached as Attachment A to PSE's Response to WUTC Staff Data Request
No. 213 is an MS Excel workbook with results for the items listed in the response
to subpart a above. These data outputs are produced by the Metrix ND statistical
software. Full model exports of inputs, outputs, and statistics have been
previously provided in Attachments G through Z to PSE's Response to WUTC
Staff Data Request No. 021.

d. PSE provides the following summary interpretation of the diagnostic results
reported in Attachment A to PSE's Response to WUTC Staff Data Request
No. 213, organized by model category:

i. Customer Use Per Customer ("UPC") Models.

Coefficient signs and magnitudes are consistent with economic
expectations, and visual inspection of actual versus predicted plots
confirms that models track historical patterns without evidence of
systematic bias or structural misspecification. Variables with p-values
greater than 5 percent are confirmed to be used only for monthly or
seasonal shaping or for end-of-forecast calibration.

Durbin—Watson statistics are generally near 2.0, indicating that first-order
autocorrelation is not present in models as specified. AR and/or MA
coefficients are confirmed to be less than 1.0 and statistically significant at
either the 5 or 10 percent significance level.

Monthly percent errors in recent years and MAPE values are consistent
with expectations. The UPC models demonstrate reasonable goodness-
of-fit, with R-squared values indicating that most models explain a
substantial proportion of the variance in historical customer usage. Models
with larger MAPEs and lower R-squared values typically correspond to
customer classes that do not display pronounced seasonal heating or
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cooling trends. For these classes, PSE accounts for macroeconomic
trends where appropriate but prioritizes calibrating the forecast to the most
recent observed usage levels and seasonal patterns.

Overall, the diagnostic results for the UPC models validate the F25
forecast and do not indicate a need for fundamental methodological
changes at this time. PSE will continue to refine model inputs and
specifications as updated data become available in future forecasting
cycles.

ii. Customer Count ("CNT") Models

Coefficients are statistically significant for nearly all economic and
demographic variables, and coefficient signs and magnitudes are
consistent with economic expectations. Visual inspection of actual versus
predicted plots confirms that models track historical patterns. Variables
with p-values greater than 5 percent are confirmed to be used only for
end-of-forecast calibration, autocorrelation correction where necessary, or
in instances where other meaningful economic drivers are not available.

Durbin—Watson statistics were reviewed to assess autocorrelation, and
ARMA terms were included where necessary for model specification. For
models with Durbin—Watson statistics further from 2.0, PSE reviewed
model specifications and, where feasible, incorporated additional ARMA
terms or adjusted the estimation approach to improve error structure.

Customer growth models exhibit more variation than usage models
estimated without first differences or strong seasonal components;
accordingly, higher MAPEs are generally expected for these models. PSE
estimates customer growth at the annual level to capture long-term
relationships and minimize noise, which is generally effective, as
evidenced by R-squared values within expected ranges for econometric
time-series models of this type. Model specifications reflect the best
available economic and demographic information, and the observed
variances are within expected ranges for the estimation approach
employed.

PSE will continue to monitor model performance and refine specifications
as warranted by evolving conditions, consistent with PSE's iterative
forecasting process described in PSE's Response to WUTC Staff Data
Request No. 138.
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ATTACHMENT A to PSE’s Response to
WUTC Staff Data Request No. 213





