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The complete prograin evaluation comprises five documents: . e
‘ Principal evaluation document:

Program Evaluation: Weatherization Residential Assistance Partnership (WRAP) Program, ICF
Resources Incorporated, December 1991, ,

Volume I: Final Report
Volume II: Appendices A, B, and C
Volume III: Appendices D, E, F, and G
Companion documents:
WRAP Program Evaluation, Steven Ferrey & Associates, 1990,

Process Evaiuation, Weatherization Residential Assistance Partnership (WRAP Program),
Technical Development Corporation, October 1990.

Key conclusions and documentation from both companion documents have been incorporated into the

principal report.
. Key Investigators:
ICF Resources Incorporated Bonnie B. Jacobson, Vice President
9300 Lee Highway Barbara Lundien, Analyst
Fairfax, Virginia 22031 Jeffrey Kaufman, Analyst
(703) 934-3000 Adam Kreczko, Associate
Sieven Ferrey & Associates Steven Ferrey
Technical Develop’mént Corporation Stephen Morgan

ICF Resources would like to recognize the following organizations and individuals for their invaluable
assistance to this evaluation:

* Northeast Utilities Sara S. Ellison
Alice Kelley
. Pear] Bouchard
Marlene Martino
Steven Waite

CHIF/WRAP Unit Jan Barnard
- Dean Sandstrom
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Appendix D:
Savings Based on
Billing Data

Appendix D provides supporting documentation and analysis for savings estimates based on actual
participant billing data. Key findings are summarized in chapter 4 of the main report.
Table of Contents:
DI. PRISM DOCUMENAON .. .0 vv v vven e eneoneesnsonassennensennsennsnns 'D-3

Section 1 is Princeton University's documentation for the PRISM model, used by ICF to
weather-normalize consumption.

D2.  Savings from 1988 Installations . ..............0 ittt D-79

Section 2 presents the statistical analysis of savings from 1988 installations.

D3.  Savings from 1989 Installations ...............cciiiiiii ittt i D-99

" Section 3 comprises tables of pre- and post-weatherization normalized annual consumption
(NAC), with standard deviation, standard error, and t-tests, for 1989 participants.

D4.  Savings from 1990 Installations .............. ... it i D-119

Section 4 comprises tables of pre- and post-weatherization normalized annual consumption
(NAC), with standard deviation, standard error, and t-tests, for 1990 participants. In addition to
the standard participant categories analyzed for 1989 installations, participant pre- and post-
installation NAC was calculated by the relative magnitude of electricity consumption and by the
R-squared level of the account.
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FOREWORD

The Princeton Scorekeeping Method, or "PRISM", is a statistical
procedure which uses available billing and weather data to produce accurate
estimates of saved energy. Derived from simple physical principles, the
method provides physical descriptors as well as a weather-normalized index
of consumption for each house analyzed. The long-range objective is a
standardized approach which is equally applicable to all fuels, and which
can be used over a wide range of climates and building types.

Until recently, the emphasis of PRISM development was on houses heated
by natural gas: . the individual-house approach was developed for the
Modular Retrofit Experiment under funding by the Buildings Systems Division
of the U.S. Department of Energy, while the aggregate approach, funded by
the Ford Foundation and the New Jersey Department of Energy, was developed
to monitor statewide conservation trends in New Jersey. We have explored
the applicability of the method to oil-heated houses, and are currently
working to extend it to houses hsated and cooled by electricity (Electric
Pcwer Research Institute Project RP 2034-4; see EPRI Report No. EM-4358).
Our most recent source of funding is the gas and electric utilities in New
Jersey, through the establishment of the New Jersey Energy Conservation
Laboratory. PRISM research to date and selected applications are
summarized in the Scorekeeping Issue of Energy and Buildings (Vol. 9, #1-2,
1986); the sixteern papers are listed in the Bibliography.

None of this work would have been possible without the continued
guidance and enthusiasm of Robert Socolow. The scorekeeping approach
originated more than a decade ago when, under his direction, Thomas
Schrader, Yoav Benjamini, Lawrence Mayer and Thomas Woteki gave the
methodology its first inspiration. Special thanks go to Miriam Goldberg
and Michael Lavine for bringing new ideas and statistical rigor to the
approach, and to Clifford Hurvich and James Rachlin for contributing to
recent advances of the methodology.

History of documentation : Version 1.0 (March 1984)
Version 2.1 (October 1984)
Version 2.2 (January 1985)
Version 3.0 (February 1986)
Version 4.0 (October 1986¢)
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PART 1

PRISM Documentation

(Documentation for Scorekeeping Heating-only (HO) or Cooling-only (CO)
Estimation Program)

M. Fels, C. Reynolds and D. Stram
Center for Energy and Environmental Studies
Princeton University '

October 1986 for Version 4.0
Introduction

This report provides documentation needed to set up and run the Heating
Only (HO) or Cooling Only (CO) scorekeeping model estimation program, based
on the PRInceton Scorekeeping Method (PRISM).* The estimation method used
by this program is extensively discussed in PRISM: An Introduction (Fels,
1986) as well as other reports listed in the Bibliography. We recommend
that the reader become familiar with the method before attempting to follow .
the procedure outlined here.

Briefly, from meter readings for each house analyze( and daily
temperature data from a nearby weather station, the program produces the
Normalized Annual Consumption (NAC) index for that house and time period,
the corresponding physical descriptors (base level, heating [or cooling)
slope, reference temperature, and heating [or cooling] estimate derived
from them) and accurate standard errors for each estimate. Savings may
then be computed as the diffarence in NAC between a pre- and post-retrofit
period. Running the program for the two periods for each of the houses
being monitored, one may obtain average savings and distributions of
savings across houses for each group of interest (e.g., non-participant, -
audit-plus-loan, etc.). In addition, the program outputs may provide input
to subsequent analyses, to determine key factors influencing consumpcion,
for example, or the cost-effectiveness of the conservation measures being
tried. Thus the PRISM analysis depicted in Figure 1 constitutes a
standardized stage one of an evaluation, while subsequent analyses
constituting stage two must be designed to meet the specific needs of the
project being evaluated.

Version 4.0 of PRISM differs from earlier versions in the addition of
an option to run the cooling-only (CO) model instead of the heating-only (HO)
model (see Stram and Fels, 1986). The CO model is rigorously a
mathematical analogue of the HO model, wherein heating variables (e.g.,
degree-days) have been replaced by their cooling analogues. Similar
performance of the two models should not be expected, however. The HO
model applied to the heating fuel has been shown to work extremely well on

*PRISM Program copyrighted (5) 1984.

@ ICF Resources Incorporated bI\02427.3\ppD1
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INPUTS: OUTPUTS: @

0)| smowmwveLwG AU |
. NAC
DALY TEMPERATURE DATA '\l PRISM-
OTHER PHYSICAL PARAMETERS
C.ﬁ ’ T. BHQ
LONG-TERM DEGREE-DAYS = .
g - Yy . ¢ x . ¥ X ¥ 1. _ 2T X T X _ 1 _J -——— X ]
MY N.LM DATA
NAC F AT A SAANGS
b) .'°.'£' Ino‘;'o'si HOUSES. — NOUSEE, PRE e POST
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PRE AND POST

"'l ;PR'SM“‘ NOUSSS, PRE NS POST [

DAILY TEMPERATURE DATA

. OTHER PHYSICAL
LONG - TERM DEGAEL DAYS "Ironw.oous:s

oBo Ty EHO

Figure 1. Schematic showing the inputs required for the Princeten
Scorekeeping Method (PRISM) and the estimates that result froe 1i::
a) the basic procedure for one house; and b) the procedure for

calculating control-adjusted savings for a group of treated houses.

: ®

pI\02427.3\AppD!

@ ICF Resources Incorporated
Page D-12



average on houses in heating-dominated climates (to model total natural gas
consumption in a gas-heated house, for exadple, or electricity consumption
in a house heated but not extensively cooled by electricity). The success
of the O model, on the other hand, is much less well documented. In our
experience, its performance on houses in a single climate varies enormously
(for consumption of electricity used for cooling in a gas-heated house, for
example, or for electricity consumption in an all-electric house in a
cooling-dominated climate). We include the CO option here as an aid to
exploratory analysis, and look to the experience of other PRISM users to

© teach us what level of success, under cer:ain conditions, may be expected

with the CO model. Because we expect that the primary application of this
program will be to heating fuels, this documentation emphasizes the HO
option and its output.

The software for Mainframe PRISM and PRISMonPC is identical, as are
the auxiliary programs and data files. The only difference is the
manner in which the software is provided: source code, on tape, for
Mainframe PRISM, and compiled code, on floppy disk, for PRISMonPC.

The same general documentation npplies. and is provided in Part I of this
documentation.

The purpose of Part I is to help other ‘scorekeepers’ use PRISM on
their computer systems. The documerntation discusses preparation of the
required data (Section 1), the format of input and output filus (Secs. 2

and 3, respectively), and the command syntax acceptad by the program (Sec. 4).

In addition, it provides instructions for a typical run (Sec. 5) to go
with the sample data provided with the PRISM software. Documentation for
auxiliary programs that are also provided is given in Appendix 2.

Note concerning PRISMonPC: special documentation for running PRISM on
an IBM PC is provided at the end of this documentation, in Part II.

We welcome comments from all PRISM users. We are particularly eager
to hear how the program (including this documentation) could serve the user
better. :

@ ICF Resources Incorporated bI\02427. 3w ppD)
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1. Data Preparation

Three data. files are nesded to run PRISM: 1) consumption data atnd .
. corresponding time periods for each house, extracted from meter readings;
2) daily average temperatures from a nearby weather station for a long-run
: ' period plus the period encompassed by the meter reading periods, for
compucation of heatipg [or cooling] degree-days, and 3) long-term average
heating [or cooling) degree-days for sach possible (integer) reference
- temperature, for computation of NAC, the Normalized Annual Consumption
{ndex. A brief description of each data file is given below (Secs. 1.1-1.4).
Sample tables mentioned in the text appear after. Sec. 6. In addition,
several important data quality considerations are addressed (Sec. 1.5).

1.1. Meter reading file

The required format is described in this document under unit number 10
in Sec. 2, and illustrated in Table 1. See also note concerning data
validation in See. 1.5.

The data file contains consumption computed from each successive pair of
(non-estimated) meter readings. Each line of data contains the meter reading
date and the consumption for the meter reading period ending with that date.
The first line, which also includes the house ID and three descriptive labels,
contains the date indicating the beginning of the first consumption period.
Several specific points are important: '

A. Do not use estimated readings. If an estimated reading is indicated,
ignore the reading and combine the two readings on either side of it

. as one (- two-month) period. Thus, the following meter reading data:
date meter reading consumption
Feb 16, 1983 9936 |
Mar 15, 1983 0068 1 132
Apr 15, 1983 0197 (est'd) | 129 (est'd)
Mey 15, 1983 0270 | 73
Jun 15, 1983 0322 | 52
- should be entered as follows:
2 16 83

132 315 83

202 5 15 83

52 6 15 83

so that the two-month period between March 15 and May 15 becomes
a single consumption period, with consumption of 202 (=0270-0068)

. units. Note: an estimated meter reading for the first or last
date, for any house, should be avoided.

-------

*This documentation is written primarily for the HO option. Substitution of
"cooling" for "heating” yields documentation for the CO option.

@ 5
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B. It is preferable to have access to the raw meter readings as well
as the consumption data derived from them, because of the -
. internal consistency checks available (s.g., tum of consumption-
. over the time periods comprising a year must equal the difference
: between meter readings for the end points of the year) and
because transcription and subtraction errors can then be checked.
With meter readings as the primary data source, "missing” data
(vhich would be entered as negative consumption, i.e. -1, for the
relevant time period) should occur very infrequently.

In the following example:

2320 2 12 81
A 3 13 81

1272 4 16 81

PRISM will assign a period of 3/13/81 to 4/14/81 to the
consumption 1272 gnd will treat the period from 2/12/81 to
'~ 3/13/81 as a missing point.

C. Enter the dates in this file in the standard convantion:
315 83 for March 15, 1983, etc. [New with Version 3.0; date
formats from meter files created for Version 2.2 (or lower) may be
converted to new format using MDY program described in Appendix 2.)

D. Use -9 to indicate the end of data for ons house, and -92 to
indicate the end of the meter reading file.

E. Since the house ID for each house gets printed in the COMPARE file
and other outputs, you may want to choose a convenient (non-
proprietary) numbering scheme.

F. 1f you have more than one year of consecutive data for each house,
and a treatment (retrofit) was done within the beginning and ending .
dates, there are two options for the organization of the data:

1) Store all data under one houss ID/lsbel, and with the
' USE command (Sec. 4.7) specify the starting and ending
dates for all houses. Thus you would run all houses for
the pre-period, and repeat for the post-period.

2) Store the data for each house in approximately 12-month
segnents, ssparating, for example, the pre- and post-
periods. The data would be organized as follows:

@ ICF Resources Incorporated BIOMTI NAppDI
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T120 P PRE U KWH L HD

. - 5 : [con-lunption data for pre-period]" ' oo

T120 P POST UKWH L HD

[consumption data for post-period]
-9

ete.

Option 1 is particularly useful if you are exploring

which starting or ending dates to use for the pre- and post-
periods for each house. Once these dates (vhich may vary
for some of the houses) are determined, Option 2 is in most
cases preferable. Note that the only way to get the PRE and
POST labels on the COMPARE output .table is with Option 2.

1.2. Daily temperature data

The required format is described under unit number 12 in Sec. 2, md‘
{l1lustrated in Table 2.

, We racommend the following procedure for obtaining the necessary
0 temperature data (see also Appendix 3):

A. Select a NOAA (National Oceanic and Atmospheric Administration)
primary weather station mear the set of houses to be analyzed.
Some varistion of weather &cross the region can be tolerated; for
example, PRISM has worked vell for houses throughout most of New
Jersey with temperature data from the Newark station.

B. For that station, obtain from the National Climatic Data
Center (Federal Building, Asheville, NC 28801; phone
704-259-0682) the weather tape containing the historical
temperature (among other useful) data. This tape is called
Series TD-3210: Summary of the Day First Order (for daily rather
than hourly observations), for the primary weather station in '
question. Data are also available on floppy disk.

C. For that station, obtain (also from the National Climatic
Data Center) a copy of the Local Climatological Data (LCD)
‘ Montlly Summary for the months subsaguent to the final month
* on the tape, and obtain a subscription for monthly updates -
{f continued analyses are to be performed. (Sample is
shown in Figure 2.)

@ ;
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D. Starting from the earliest possible date needed (e.g., the
beginning of the normalization period, as defined in
Sec. 1.3, Step B), extract minimum and maximum tempera-
tures from the tape for each date and compute daily average
temperature as

‘ri = daily t = (minimum + maximum)/2,
rounding 0.5 (as NOAA does) to the next highest integer. For
your convenience, the NOAA documentation for the weather
data includes a typical FORTRAN program to read a tape
formatted in Series 3210. ’

E. Continue the series vsth the monthly LCD’s, using column 4
labeled "Temperature F: average". Note discussion in Sec. 1.5
concerning data validation. .

F. Update the file as needed.

See also the description of unit 12 in Sec. 2 and the note with the SET
MIND command in Sec. 4.3. _ .

1.3 Llong-term avernéo'h.acing and cooling degree-days

The required format is described under unit numbers 15 and 21 in Sec. 2,

. and illustrated in Table 3. The FORTRAN program DDCALC producss the
normalization files in the required format from a PRISM daily temperature
file. (The program is included on the tape and documented in Appendix 2.)
Note that use of DDCALC ensures the necassary consistency between the long-
term degree-day data used in NAC and the dally temperature data used in
the regression.

Long-term averages of heating and cooling degree-days for the desired
veather station are computed once for each possible reference temperature
(integers only), and retrieved for each computation of NAC. :

Specific points follow:

A. Establish minimum (MINB) and maximum (MAXB) values well
- outsids the range gf likely temperatuges. For Newark,
. we use MINB « -]10F and MAXB = +120 F; these are the
default settings of DDCALC.

B. Choose a recent 10- to 12-yesar period for the normalization
period. Our favorite is the l2-year period from
Jan. 1, 1970 through Dec. 31, 1981; these are used as
the default in DDCAIC. 1

C. For each integer value T between (and including) MINB and
MAXB, DDCALC computes the average per-day heating and cooling
degree-days as follows:

@ ICF Resources Incorporated : bI02427.3\AppDI
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‘N

. " H(T) = Egi [ max(0; T - T 1 /N
N
c (T) = 1};1 [ max(0; T, - T) ) /N

‘where T. is the average daily temperature for the 1*P day (from
the temperature file), and the summation extends over all N days
comprising the normalizaticn period. '

See also description of units 15 and 21 in Sec. 2.

1.4 Auxiliary data

Additional household data, though not required by PRISM, may be useful.

' for subsequent analysis, and, if available, might be profitably

computerized as the meter reading data are entered. Examples include:
- house area
. whether water is heated by space heating fuel
. conservation program participation status
. primary/sscondary heating fuelf'
- air éonditioning ownership (central, room units, none)
- tyﬁe of heating and/or air conditioning equipment

- type of unit (single-family detached, multi-
family with 2,3,> 4 units, ete.)

- date moved in.

Note that thess data may be stored in the meter file as comments iloe Sec. 2,
unit 10), not read by PRISM but readable by other programs written by the user.

1.5. Examination of data guality

In order to obtain reliable scorekeeping results, considsrable
attention must be given to the quality of the input data. In our
experience, the improvement in the reliability and credibility of the
results well varrants the extra time invested in the beginning. In the

@ ICF Resources Incorporated bI\02427,3\AppD]
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words of PRISM users Rick Goeltz and Eric Hirst at Oak Ridge National
Laboratery: - _ e

* We think that analysts too often manipulate data using
high-speed computers and sophisticatsd statistical
softwvare packages without taking sufficient time to
carefully examine the data beforehand. The old adage --
garbage in, garbage out -- applies here. ... This
requires a commitment to data quality and to the
investment of the resources necessary to achieve it.

The Zirst step to assuring data quality is to identify anomalies in

- the consumption data at the individual-house level. Use of the Plotting
Toutine (see Sec. 4.3 and Fig. 3) can be very helpful here. For example,
you may detect outliers (i.e., anomalously high or low bills) by plotting
consumption against heating degree-days, computed at bost tau or, for
comparison, at a fixed refarence tempesrature such as 60 F. If (and only
if) the model is greatly improved by doing so, it may be reasonable to
remove & single extrems outlier or, more commonly, to combine two outlier
bills which are of opposite sign and consecutive. Such changes in the data
should be well documented. (Note that, if you are starting with rav meter
readings, an isolated consumption outlier should reflect high or low
consumption that actually occurred, for example, due to & visit from
Grandmother or a vacation.)

The temperature data deserve careful checking, particularly if they
are entered manually from LCD’'s (see Sec. 1.2 and Fig. 2).. A good check on
ths input data is to compute total heating and cooling degree-days to base
65°F for each month and compare with the printed total givan on the
month’s LCD. You may use the FORTRAN program DDCALC for this (see
Appendix 2). 4 A

Another way to detect input data problems is to vary the time period
for estimation. If changes in heating consumption are of primary interest,
the prefarred estimation period is July-through-June. Similarly, January-
through-December may bs used for estimations of cooling consumption.
Wherever possible, similar boundaries should be chosen for the pre- and
post-periods. Obviously, data availability in the pre-period and the
desire for early completion of data collection for ths post-period may
interfere with these ideala. The model results should not be overly
sensitive to the exact choice of estimation period, and, if they ere, the
input data should be carefully examined (see stability study: Rachlin
et al., 1986).

In general, it is important to identify anomalies in the PRISM 2
outputs. The most meaningful indicators of problems are the model R
values and the standard errors of the estimates. The standard error of the
reference temperature, which may be very large or infinite (indicated by
<9.0) for a reference temperature near the boundaries of allowed
tempsratures, is a particularly good indicator. In subsequent analysis,
you may want to aliminate houses for which a -9.0 has appeared; this is
particularly important if you are reporting mean rather than median

10

bIN2427.3\AppD}
@ ICF Resources Incorporated : 7
‘ - Page D-20



results. (See also description of LOOK file in Sec. 3 ) In addition,
examination of outliers in.the individual parameters -- base level, heating
slope and referénce temperature -- and the relative magnitude of the
physical estimates derived from them -- the heating consumption estimate,
NAC (pre and post) and the resulting sevings estimates -- can be very
informative.

With the benefit of other users’ experiences, we are currently trying
to establish hard-and-fast rules for determining when adjustments in either
the consumption data or the set of houses in the data set are warranted.
Meanwhile, in the absance of such rules, we urge extreme caution in making
any changes so as not to interfere with the credibility of the results.

The reliability of NAC is PRISM's most important feature. For most
applications of the HO model, the standard error of NAC is usually within 3
or 4% of the NAC estiaate, even vhen ths individual paramsters are much
less well determined. These parameters deserve careful physical
interpretation: generally the base level estimate (365*%alpha) is
rigorously the temperature-independsnt component of NAC, while the
remainder of NAC, the temperature-dependent component, provides a slight .
overestimate of the energy consumed for heating in the heating-only model
(roughly by approximately 108, because of some seasonal dependence of
energy usage for appliances, etc.; see seasonality study: Fels et al.
1986).

After an extensive examination of the results at the individual-house
level, you may want to explore different cuts of the entire sample,
reflecting, for example, reported wood use (e.g., those reporting <l cord
vs. >1 cord per year), or the ratio of heating consumption to NAC.

Such examples of different cross-sections of the data can provide useful
insights in the savings analysis.

PRISM research findings and selected applications are summarized in:
the Scorekeeping Issue of Energy and Buildings (Fels, ed., 1986). The
stability and seasonality studies are particularly relevant to the
interpretation of PRISM results. The analysis of the Modular Retrofit
Experiment is presented as a prototype PRISM application. Additional
studies of the use of specific fuels (natural gas, electricity, oil, and
‘the effect of wood use on electricity consumption) as well as real-world
applications of PRISM provide a wide range of experiences from which each
PRISM user may benefit. A complete list of references is provided in the
Bibliography (Appendix 4).

11
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2.
This'scctioh

FORTRAN unit numbers
to be connected to a

To run this program in batch mode,
operating system $O that it refers to a file
discussed in Sec. 4, to change the unit
so that in the course
be read from a file and
This feature is helpful in

There is a simple technique,
which contains user commands
program, conmands may
the user at the terminal.
requirements;
may tell the program
unit 5 for more input. -

1f your computer system requires

notes in Sec. 6.4.

. The remainder of this rection gives
the input files, referred to by

Unit-number File-type

5 terminal

Logical Record
Length (lrecl)
€0 characters

10 Meter file
lrecl 80"

See Table 1
for example.

*Recommended record lengths are given for input files.

decrease them to save space.

gives complete information
four” input files required by PRISNM. These are
10, 12, 15 and 21.
terminal for the input of user commands.

commonly used commands
to execute those

The Input Files

about the contents of thed ‘
defined in the program as
In addition, unit 5 is defined

unit 5 must be defined to the
containing user copmands.

of a session vwith the
thon control given back to
reducing typing

may be placed in a file, and the user
commands and then to return back to

OPEN/CLOSE statements, sée special

detailed information for each of
FORTRAN unit number.

Description and/or format

user's commands.

Consumption data,
labels and dates,

house identifiers,
typed as in follovwing:

House-id mm dd yy P prepost L label U units

E(1) mm dd yy

E(2). mn dd yy

E(M) mm dd yy

-9

House-1d mm 44 yy P prepost L lsbel U units
E(1) mm dd yy

E(2) mm dd yy

E(M) m dd yy .

-99

User may wish to

13

@ ICF Resources Incorporated

bN02427.3\AppD!

Page D-23



Unit-Number  File-type . Dascription and/or forma

The consumption data for different houses are .
separated by a -9 while the end of data is

flagged by a -99., The first line of each .
set of house data starts with 15 alphanumeric
characters (without spaces). This is

immediately followed by a space and the date .
of the beginning of the first consumption

period. .-

There are three optional labels that may be
entered in any order following the date:

P ___ indicates a pre- or post-retrofit
period; up to 8 characters, the first &
of which are printed in COMPARE file.
Recommended values: PRE, POST.

U ___ indicates units of consumption data
in meter file; up to 8 characters, the
first of which is printed in the COMPARE
file. Suggested valuss: CCF, THERMS,
MBTU, KWH, GAL, etc.

L ___ provides an extra descriptor

needed to distinguish bstween houses; up

to 8 characters, the first 2 of which .
are printed in the COMPARE file. Suggested
values: NP (non-participant), AC (audit
only), AL (audit plus loan), HD (house

doctor), etc.

Each subsequent line consists of a single
consumption figure and the first date of
the following meter reading period -- until
a -9 or a -99 is reached. The program does
not require that the dates or consumption
figures be entered on any specific

column numbers (i.s., the program accepts
free format inmput).

See example in Table 1, which includes
problem as well as well-behaved houses.

Important Notes: Missing data on the meter file are signified .
by a negative consumption figure; we prefer
=1. 1If an actual reading is zero, code the
consumption as 0. (This is a change with
Version 3.0 of PRISM.)

14 o
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" Unit-Number File-type

12 Temperature
file

lrecl 80

See Table 2.

15 Normalized
heating year

lrecl 8C

See Table 3a.

Description and/or format

-

Estimated readings should not be included.
In the event of an estimated reading the
consumption for the two periods on either
side should be combined, to form one actual
reading period. (See example in Sec. 1l.1).

Comnment statements may now be included

in the meter file (a new feature of Version
3.0; see example in Table 1). 'An asterisk
must be placed in the first column to
{ndicate that the line should be ignored as
input. - This is particularly useful for
including auxiliary data (see Sec. 1.4).

File of average daily temperatures. Each
ponth consists of a separate logical recoxd,
though not necessarily on a single

1ine in the file. The format is:

YEAR MONTH DAYS Tl T2 ... TDAYS

Here YEAR is typed as a full four-digit
number, MONTH as two digits, and DAYS is
the number of days in the month, i.e., 31
30 29 or 28. T1 T2 ... TDAYS are the
average daily temperatures, typed as
integers. At least one space separates
each item. See example in Table 2.

We strongly recommend that your temperature
file predate any possible meter readings
you might use. This will avoid the caveat
connected with the SET MIND command (see
Sec. 4). We think the safest procedure is
to keep your entire temperature file that
you used to create the long-term
normalization files and periodically add
updates to it. (Our temperature files

go back to January 1, 1970.)

File of normal year heating degree-days
for a range of base temperatures. A
normal year heating degree-day value is an
average (usually over approximately 10
years) of observed heating degree-days
reported on & per day basis.

15
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Unit-Number File-type . Dclcription and/or format

cesessecscns cesececncoce DAL ALI I DR I W I R

. R The format is:

MINB MAXB
Ho(HINB) HO(MINB+1) ces

H (MAXB)

and is specified in FORTRAN as: (214) for MINB
and MAXB and (starting on a new line)

) (10(F6.3,1X)) for the H_ values. Here
MINB and MAXB specify the minisum and
maxisun base temperatures for which normal-
year heating degree-days are calculated.

The program DDCALC produces the file in this
format (unit 14) from the daily temperature
file (unit 12). Note that you must copy
this output file from DDCALC to an input
£ile for PRISM, i.e., from unit 14 to unit
15. (Two diffnrcnt unit numbsrs are ulod
so that a DDCALC run does not :
unintentionally write over an existing
normalization file used by PRISM.) We
strongly urge you to use DDCALC to

prepare this file for PRISM, in erder to
ensure consistency between your daily
temperature and long-term degree-day data.

Comnents may be inserted after MINB and
MAXB on the same line. Notice in Table 3
that we ouse an extremsly large range (-10
to 120 F) of base temperatures in the
normalization. This large range is
incorporated as the default in DDCALC.
Since PRISM requires the range of the
normalization file to exceed the range of
temperature data for the time period
studied (for the purposes of interpolating
degree-days), we strongly recommend that
this default range be used.

21 Normalized File of normal year cooling degree-days
cooling year for a range of base temperatures. See
description under unit 15 (above).
‘1recl 80
This file is produced as an output file of
See Table 3b. DDCALC (unit 20).
16
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Note regarding units 15 and 21 (normalized heating and cooling year files):

Although a user may be interested in running only one of the two possible
. models (HO or CO), PRISM requires that a file definition for both co.

normalization files be listed in any exec. To avoid confusion, we suggest

always creating both heating and cooling degree-day files (using DDCALC) and
defining both in your PRISM exec.
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3. The Output Files

C—

.

* This sac:ioh describes the contents of five files which are produced

- as output from the estimation program. Only one of these files, the 'LONG

OUTPUT', is produced by default. This default setting is easily changed
when running the program. Other output files are generated optionally
according to user command specifications. The commands needed to create
the optional output files are discussed below and in Sec. 4. Appropriate
*heating" labels from the HO model appear as “"cooling" labels when the CO
option is used (new with Verszion 4.0). (Example outputs are given only for
the HO model.) < ’

Please note that there are some limitations on the size of some
fields. For most systems, if an output value exceeds the space allotted,
the field is filled by a ‘wx’, This is not to be confused with the PRISM
value of -9.0, which indicates a standard error that is approaching infinity.
(Note to pre-version 3.0 users: this is an improved convention, new with
Version 4.0, for consistently indicating infinite standard errors,
previously indicated by -9.9 or -99.0.)

- If your computer system requires dPEN/ClDSE statements or a change in
the unit numbers, see spscial notes in Sec. 6.4.

This section discusses each output file in turn, again referred to by
FORTRAN unit number.

Unit-Number File-type Description and/or format

----------------------------------------------

6 terminal Output to user; prompts for commands, exror
" messages, etc.
lrecl 80

77 LONG OUTPUT The default output file produced for each

house. Gives complete output for the

lrecl 130 _ estimation run. See example in Table 4.
I1f this is not desired, use the command

See Table 4. ‘SET LONG OFF'. See Sec. 4.3. If the user
has issued the additional commands ‘SET
PLTUSE ON' and/or ‘SET PLTRSD ON’, then
line printer plots of energy usage and/or
residusls are produced on this file. See
sample plots in Figs. 3a and 3b, as well as
the description of the SET command given
below. Note that record length (lrecl) for
this file must be set at 130 even if plots
are not requested.

An added feature (new with Version 3.0) is
the SET PLT80 ON command. The same plots
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Unit-number File-type

22 - COMPARE
' (short summary
of scorekeeping
results)
lrecl 130

See Tables 5&8.

Note:

: Doscriptign and/or format

described above are produced in an 80-
colunn width for easier viewing on terminal
screens.

An additional feature (new with Version
4.0) is the option to display the
Correlation Matrix. The default is of:.

. To receive this information use the command

‘SET CORR ON'. (See Table &.)

The coefficient of variation for each
parameter (excluding tau) has been added
bensath each standard error, indicated by
‘(CV8)’' (new with Version 4.0). This value
represents [se(estimate)/estimate]x100.

Uhcth‘r the HO or CO model was selected is
indicated in the header to the LONG outpuc.

Error messages are printed for houses
vwhich did not run.

Technical Codes, explained in Appendix 1,
are included to give further details about
the way the estimation procedure behaved
for the specific run.

This output file gives a short summary
for a set of houses (one line per
house), and is produced if the

user has issued the command ’‘SET COMPAR
ON’. (Note new notation; prior to Version
4.0, PRTCMP was used.) It consists of a
standardized tabls patternsd after

those produced for Princeton’s

Modular Retrofit Experiment; see
exanples in Tables 5 and 8. Numbers in
parentheses are accurate standard

errors of the estinmate.

P-field is truncated to &4 characters

and printed under ‘PRE or POST'.

L-field is truncated to 2 characters

and printed under ‘SAMP TYPE'.

U-field is truncated to 1 character and
pPrinted under ‘X' (new with version 4.0).

Whether HO or CO model was selected is
indicated in the header to the COMPARE file.

20
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" Unit-number File-type

16 LOOK SUMMARY
lrecl 130

See Table 6.

House-id P-field Datel Date2
U-field L-field

Description and/or format

Sevoevvsscacensvraneacons

Error messages are printed instead of

“results if a house did not run. (See

exazple in Table 5.)

This output file is produced if the user
has issued the command 'SET LOOK ON’.
It consists of a two-line per house
sumnary of the estimation results. This
file is most useful for passing the
output to a statistical package (e.g.,
SAS) that wants to have a LOOK at the
results of the estimation procedure
(1.e., for calculating experiment-wide
statistics). The fields produced for
each house on this output file are:

tau alpha beta beta*Hp NAC R2
se(tau) se(alpha) se(beta) le(batl*ﬂo) se(NAC)

where Datel and Date2 are starting and
ending dates of the estimation period,
respectively.

No header or error message is produced for
this file, which facilitates its being read
as data by other software. All characters
of the three labels (P, U, and L) are
printed. See example in Table 6.

For computing median values of PRISM
results (e.g., with SAS), we suggest
changing all occurrences of -9.0 (for an
undeterminable standard-error value) to
999999.0, so that these values are treated
as positive outliers. For computing mean
values or digtributions, we suggest
eliminating them and reporting the number
eliminsted.

Ve realize that the number of significant
figures shown is many more than warranted
by the accuracy of PRISM. This is done
because of the disparate magnitudes of
different energy units; as long as enough
sig figs are available, user should be able
to round to an appropriate level of accuracy
in any final reporting of the results.
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Unit-number File-type .~ Description and/or format

essccconcns ceswmeccaas LA AR L I R N I I L g

92 . ' VERY SHORT This output file gives a minimal summary . . .
C SUMMARY of the results for each house. We use this
file to control the operation of sev 'ral .
lrecl 80 other of our programs which need to know

the estimation results. File is produced
from the command ‘SET CNTREC ON’. (Mainly

for our research purposes; no example shown.) .
4l . RESIDUALS This file gives a summary of consumption
and residuals by period. If the user ,
lrecl 80 issues the command °‘SET RESIDS ON' (a new
) command notation; was PRIMAT prior to
See Table 7. Version 4.0), then the following output is

produced for every meter reading period: .
PD# DATE NDAYS/PD - CONS/DAY HDD(TAU) /DAY RESID/DAY

vhere PD# = period number = i
DATE = ending date of period {
NDAYS/PD = number of days in period i
, CONS/DAY = raw consumption per day for 1
HDD(TAU) /DAY = heating degree-days per
day at best tau for i
RESID/DAY = residual per day for i

For the CO option, cDbD (cooling degree-days) .
are given instead of HDD.

Note to non-statisticians: the residual
computed for each consumption period is
the difference between the value
predicted by the model and the actual
consumption per day for that period; the
least-squares regression assures that
the sum of the residuals over all
periods is zero.

Note that, if a subset of the data in

the meter file is used (i.e., issuing a

USE DAT command), all periods in the

meter file are produced in the residual

file. Periocds not used in the regression

are indicated by a '-1’ for consumption per

day and ‘.’ for residual per day. )

The plots produced from the command ‘SET

PLTRSD ON’ (Sec. 4.3) include data from
the estimation period only. See Fig. 3b.
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4, Command Syntax

The basic user commands whiéh control the ophrntion of the program dreAas o

" follnws:

1) The STATUS command

2) The MODEL HO/CO command
3) The SET command

4) The RUN command

$) The FIND command

6) The NEXT command

7) The USE command

8) The REWIND command

9) The RERUN command

10) The QUIT command.

User commands are read from unit 5, unless the user has given the
command ‘SET KEYBRD n’ where n is the unit number of a file containing
additional user commands. The last item in the £ile should be the command,
‘SET KEYBRD 5', to return control of the program to the user.

A complete description of the syntax and the meaning of the user
commands is given below.

4.1 The STATUS command

Typing the word ‘STATUS' (without quotes and followed by a carriage
return) prints out a page of information concerning the current settings
of a number of internal variables which you may then manipulate with the
SET command. Manipulating these status variables is the primary method of
controlling the program. Below is the output produced at the ternminal by
the STATUS command. It is designed to fit on one screen.

STATUS
pryrvprpvirr T T TR T L L Sl PR | SM=- Heat i ng on 'y ( HO) **“““*“***““******““
DEBUG °  OFF RESIDS OFF COMPAR OFF RUN OFF
PRTCVG OFF QuUIT OFF LOOK OFF PLTUSE OFF
RUNALL OFF PLTRSD OFF SAVER OFF CNTREC OFF
RERUN OFF NEXT OFF REWIND OFF LONG ON
TMPBIN OFF PLT80 OFF FIND OFF CORR OFF
MAXIT 9 TERM 6 KEYBRD 5 LOOKF 16
REPEAT . 1 MIND =-99999 MAXD 999999
RMIN -99.0
RMAX 999.0
TAUHO 62.0
TAUCO 70.0
TRANGE -99.0 999.0
ALFAO 10.0
BHOTO 3.0
BCOOLO 3.0
INVALS 62.0 70.0 10.0 3.0 3.0
GENRSQ 1.0 ‘
23
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4.2 The MODEL 30/co command .

* A new foatura of Version 4.0 is the option to run a cooling-only model
of PRISM. In order to do this, type 'MODEL CO' bafore running PRISM, . (The
default is MODEL HO for heating-only.) All appropriate changes to output
have been made to accommodate the cooling option (especially cosmetic
changes from ‘heating’ to ‘cooling’).

Note 1: Once one or more houses have bsen run using either the MODEL

' CO or MODEL HO command, the user canmnot switch models in the middle of a
run. If attempted, the user will receive an error message at the
terminal.

Note 2: The CO option requires a normalized cooling degree-day file
(unit 21) just as the HO option requires a normalized heating degree-
day file (unit 15).

4.3 The SET command

The SET command manipulates the internal variables shown by the STATUS
command. The SET command itself does not produce any output until the RUN
command is issued. Note that, with the exception of the ‘'LONG’' command,
the following variables are all set to ‘OFF' by default. The possible
forms and the meanings of the SET command are:

SET PLTUSE ON - Causes the program to produce two plots for each
house, 130 columns wide. The first plot is of
energy usage by meter reading period; note that
reading periods are "scaled" as if of equal length.
The second plot is energy usage against heating [or
cooling] degree-days calculated at the estimated
value of the heating [or cooling] reference
temparature (TAU). On the latter, symbols ($) are
provided to indicate location of the best-fit line
rolulting from the regression. See Fig. 3a.

OFF - Turns off the consumption plots.

SET PLTRSD ON - Causes the program to produce two graphs of the
: _ residuals of the regression for each house, 130
columns widé. The residuals are plotted by meter
reading period and against heating [or cooling)
degree-days calculated at the estimated value of
best TAU. See Fig. 3b.

OFF - Turns off the residual plots.
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 PLT80 ON

SET = Causes the above plots (to be produced in 80-column
widths, with periods listed on separate pages. Must be
used in conjunction with SET PLTUSE ON or SET PLTRSD ON.
(Note for PC users: unfortunately, the 80-column plots
are printed onto a 130-column file, so that plots

" appear double-spaced on screen; will be improved.)
OFF - Turns off the 80-column feature for the requested plots.

NOTE: These graphs are produced as line printer plots. They are written

. to unit 77 along with the LONG OUTPUT for each house. 1If ‘'SET LONG
OFF’ is used (see below) the output will contain only the plots.
SET COMPAR ON - Produces the COMPARE file, a standardized short
. suzmary of scorekeeping results (unit 22). (Note new
‘notation; was PRTCMP prior to Version 4.0.)
See Tables 5 and 8.
OFF - No such output is 'broduced.

SET IONG  ON . Proauccs the LONG output file (unit 77); default is ON.

See Table 4
OFF - No such output is produced.

SET RESIDS ON - Tells the program to print the RESIDUAI.S file
(unit 41). (Note new notation; was mm'r prior to
Version 4.0.) See Table 7.

OFF No such output is produced.
SET LOOK ON Producaes the LOOK summary file (unit 16). See Table 6.
OFF No such output is produced.

SET PRTCVG ON Requests that the program print out, on the
terminal, convergsnce information at sach step
of the iterative search for best TAU.

OFF No such output is produced.

SET RUNALL ON Tells the program to run all houses on the meter

file when the RUN command is issued.
OFF Vhen the RUN command is given the program will run
one house, and then pause for more user commands.
25
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Note: PRISM will produce output for all houses on the meter file, .
including houses that did-not run due to data problems. Error messages for
those houses aré printed on the LONG and COMPARE files, along with

estimates for all other houses. This assures that PRISM will not terminate
after encountering an error-ridden house's data (new feature of Version 3.0).

SET CNTREC ON - Program produces the ‘very short summary’ file
(unit 92) when RUN command is issued.

OFF - No such output produced.

SET RMIN 0w Sets the lower bound on the search for best heating
ow reference temperature to the value tlow" (Default
‘setting is -99.0.)
SET RMAX t - Sets the upper bound on the search for best heating
up reference temperature to the value t . (Default
setting is +999.0.) up
SET TRANGE t Equivalent to the two SET commands:
*SET RMIN tiow and SET RMAX ¢t
up
Note concerning fixed tau: If you want the program to use a specific
reference temperature (say 65 F) rather than trying to f£ind the ‘best’
_refererice temperature, use the commands:

low t:\sp

SET RMIN 65
SET RMAX 65

or alternatively, before the RUN command:

SET TRANGE 65 65

Fixed tau may be set at non-integer values (a new feature of Version 3.0).

SET TAUHO to - Sets the initial valui for the search for best
, TAU to the value t,- (Default setting is 62.0.)

SET MAXIT n - Sets the maximum number of iterations in the
' iterative portion of the search for best heating
reference temperature, to the 1nteger n. (Default
setting is 9.)

SET MIND mm/dd/yy = Tells the program that the first day for which
texperature data are available (on unit 12) is the
date mm/dd/yy. This setting is used to check the
validity of dates on the meter file. (Default
setting is -9999%9.)

SET MAXD mm/dd/yy - Tells the program that the last day for which
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@ ICF Resources Incorporated : bIN02427.3\AppD1
Page D-36




NOTE (inciuding caveat): The SET MIND and MAXD comnands deserve extra

temperature data are available is mm/dd/yy
(Default setting &s +999999.)

discussion, aided by the follrwing definitions:

a)

b)

¢)

d)

SET

SET

SET

NOTE:

TMIN = Dbeginning date in the temperature file
TMAX = ending date in the teanperature file
DATEl = earliest date in meter file

DATEZ = latest date in meter file

It is preferable to set MIND = TMIN and MAXD = TMAX.

(even though leaving them at their default values is usually ok). You
may went to include SET MIND and MAXD commarnds in a file of user commands
(see explanation of SET KEYBRD n at beginning of section).

Alvays set up £iles so that TMIN < DATEL
(otherwise, program may go into a tailspin).

Never SET MIND > DATEl
(otherwise, program may go into a tailspin).

It is ok to set up files so that TMAX < DATE?

(for example, when the most recent temperature update hasn’t yet

arrived). PRISM correctly truncates the estimation period as long as you
have set MAXD = TMAX. If MAXD is left at its default value, PRISM will not
run the house, but will give an error message.

TMPBIN ON - Tells the program to read temperatures in binary
- rather than character format (for Princeton
use). OFF default should be maintained in
distributed version of program.

TERM n - Sets unit number for terminsl output. I1f n is
different from 6, terminal output goes to a file
which must be defined to the operating system as
unit n,

KEYBRD n - Defines unit number n as a file containing

\ : additional user commands to be used immediately.
The last command in this file should be ‘SET
KEYBRD 5' to bring control back to the user.

The rumaining STATUS variables not discussed in the context of the

SET command are not used by this version of the program; they should be
left at their default values.
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4.4 The RUN command

1ssuing the command ‘RUN’ tells the program to estimate the PRISM
model using the current STATUS settings. If RUNALL has been set to ON then .
all houses on unit 10 are run. Otherwise a single house is run and the
program pauses for more user commands. This command is equivalent to the
command ‘SET RUN OR'.

A

4.5 The FIND command (a new feature with Version 3.0)

When running PRISM, the user may input the command 'FIND house-id,’ and
the program will put the pointer before the house indicated (if it exists
- in the ‘meter file).

 Important notes about the FIND command:

a) The FIND command may be used as many times as desired in a mcter file.
However, it is important to remember that PRISM only moves forward in
the meter file. If the desired house is positioned before the point
where the FIND command is given, then PRISM will first search to the
bottom of the meter file, REWIND the file, and position the pointer at
the beginning of the file. At this point, the user may input the FIND
command a second ‘time to locate the desired house.

b) House-1d must be entered exactly as it is typed on the meter file (mo
spaces separating characters are allowed).

c) The PRISM FIND command does not distinguish capital from lower case
letters; it recognizes only caps. (This is because of the way the
computer reads the terminal.) Therefore, if a house-id is typed in the .
meter file with lower case letters, the PRISM FIND command will not
locate the house. Note that this upper case restriction applies only
to the FIND command; PRISM run on any house-id will still run as
before and will faithfully print out upper and lower case.

4.6 The NEXT command

Typing the command ‘NEXT'’ causes the program to skip over one house on
the meter file and to position the meter file at the start of the data for
the next house. This differs from a RUN command in that no output is
produced for the house which is skipped over. This command is especially
useful for browsing; the FIND command is preferable if the exact house-id
is known. After sach NEXT command is issued, the program writes a message
to the terminal (unit 6) giving the house-id of the next house on the file.

4.7 The USE command (improved for Version 3.0) ’

In many applications, the meter file may include more meter reading
periods than the user wishes to use in the analysis. For example, the
meter file might be set up so that pre- and post-periods are not separated

. ®
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on the file. The USE commard enables the user to run the pre- and post-
periods separately without recreating the meter file. Another importarnt:
application is the sliding analysis, vherein a one-year estimation period
is siid forward one month at a time [see PRISM: An Introduction (Fels, 1986)].

There are two ways in which the user can specify the meter readings to
be used for each run. Both ways may be displayed in STATUS after the.
commands are issued.

a) The first form of the USE command is to ;1vevhcginning and ending dates
of the meter readings used for the estimation period. The format of the
command is: ‘ :

USE DAT 1

Then the program will respond with the prompt:

Input periods

The user then types:

KEEP ml/dl/yl TO m2/d2/y2

vhere ml1/dl/yl and m2/d2/y2 specify the begimning and ending dates,

respectively, which are to be used in the estimation period. After the

RUN command is issued, the user may specify new dates and the RERUN command.

For example, if the post-period is to consist of all meter reading periods

with beginning dates between July 11, 1981 and July 10, 1982, the user will type:

USE DAT 1
KEEP 7/11/81 TO 7/10/82

If the user has typed:
USE DAT 2
then the computer will request that two periods be input as in:

KEEP ml/dl/yl TO m2/d2/y2
KEEP m3/d3/y3 TO md/dh/yh

Note: These two intervals together constitute one estimation period, and
all meter readings which are in either of the two intervals are used in a

"~ single run,

b) The second form of the USE command allows the user to specify period
numbers rather than dates to indicate which meter reading periods are to be
used. The format of the command is:

USE NUM 1

followed by:

29
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KEEP n1 TO n2

This form of the USE command is used when dates vary from house to house
but the order of the readings for esach house is the same. Thus if the user
always wants to have the 13th to the 24th consumption readings be a single
estimation period he or she would type:

USE NUM 1
KEEP 13 TO 24

" 1f a USE command was issued and it is .desired for the remaining houses
" to go back to the default of running all positive meter readings, then the
command ‘USE ALL’ should be typed.

If the USE command is not specified, then all positive meter readings are
included in the estimation.

4.8 The REWIND command

Issuing the command ‘REVIND’ causss the meter file (unit 10) to be
reset at its beginning. The first house on the meter file is then ready to
be processed. This command may be used together with the USE command to .
define pre- and post-periods for a number of houses. For example, the USE
command may be invoked to define ths ‘pre-period’ for all houses on the

" meter file. Then after running all houses for the pre-period the user
may REWIND the meter file, issue a new USE command for the post-period and
run the houses again.

4.9 The RERUN command

This command tells the program to rerun the last house with any new
settings changed since the last RUN command was issued. It is equivalent
to the coxmand ‘'SET RERUN ON’. '

4.10 The QUIT command

Terminates the program. Equivalent to ‘SET QUIT ON'.

30
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S. A Typical Run

. A typical ran of the estimation program consists of setting up
the input files (units 10, 12, 15, and 21), compiling, and executing the .
program. You might then enter the commands: *

command cgglanation
MODEL HO --tells the program to run the *

heating-only model

SET MIND 1/1/69 ' --indicates the beginning date *
for which temperature data
are available (note caveat in

Sec. 4.3).
SET MAXD 12/31/85. .-indicates ths last date for *
which temp data are present.
SET PLTUSE ON --tells the ﬁrogram to generate
plots of energy usage (unit 77).
SET PLTRSD ON . --tells the program to generate
residual plots (unit 77).
SET COMPAR ON --tells the program to produce
the COMPARE file (unit 22).
SET LOOK ON --tells the program to produce
: the LOOK file (unit 16).
SET RUNALL ON --says to run all the houses *
on the METER file (unit 10).
USE DAT 1° --specifies the estimation period
KEEP 7/1/80 TO 6/30/81 (example)
RUN --begins exacution of the program. *
QUIT --stops execution of the program. *

NOTE: if you are running in batch mode, the QUIT command is essential to
avoid getting into an infinite loop.

The output of the estimation will be printed on units 16, 22 and 77.

* With input data from the mater file, temperature file, and normalization
file found on the tape (or disk), use of only the starred commands will
produce the LONG output on the tape. Note also that the data on the tables
and figures in this documentation are consistent with the data on the tape.

31
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6. Programming Notes (for Mainfram: PRISM)

6-.1. There is a maximum number of meter reading periods which can be used
for 4 single house. This maximum is currently set at 400. The maximum is
defined by the use of a FORTRAN 77 PARAMETER sgtatement. To change the
maximum from 400 to some other (fixed) number, it is necessary to change all
occurrences of the

PARAMETER ( MAXPD = 400 )

statement in the progran to set MAXPD to some other maximum. The progran
must then be recompiled.

6.2. Similarly, there is a maximum number of daily average tsmperatures
(hence days in the estimation period) which can be read into memory at one
time. The current maximum is set to 3660, or ten years of daily data,
vhich is generally ample since a usual run requires approximately one year
of data. If for some reason you want to run more than this amount of meter
reading data at one time for a single house, you will have to change all
occurrences of the FORTRAN 77 PARAMETER statement:

PARAMETER (MAXTEM=366+*10)

to set MAXTEM to some other maximum, and recompile the program. Note that
the daily temperature file itself may contain as much data as required.

6.3. Some systems have limitations on the size of the file unit nuibor- for
input/output. These mumbers can be altered in the PARAMETER statements at
the beginning of the progranm.

6.4. 1f your computer system requires OPEN/CLOSE statements, these may be
inserted in the dummy subroutines OPENF and CLOSEF provided in the PRIFM

progran. These subroutines are called at the appropriate places in the
progran,

GOOD LUCK & HAPPY SCOREKEEPING!
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Table 1. Example of meter file

[ TR
J3 12 4 78 P PRE " U KWH L HO
2320 1 479
2930 2 2179
2920 3 6179
1530 4 479
1150 5 4179
630 6 579
510 7 579
600 8 379
520 9 479
620 10 379
950 11 279
1210 12 479
-9
Ju 12 20 78 P POST U KwWH L HO
5040 ' 122 79
5550 ‘ 222179
2150 322179
1350 4 23 79
920 522 79
930 6 21 79
960 723 79
700 8 21 79
880 9 20 79
1060 10 22 79
1380 17 20 79
2360 12 20 79
* To illustrate missing data point *
anyhouse 12 26 78 P POST U GUESS L UNKNOWN
6040.0000 1 25 79
7100.0000 2 27 79
- 4010.0000 3 27 79
3470.0000 4 26 79
2110.0000 5 25 79
-1 6 26 79
1540.0000 7 26 79
1720.0000 8 24 79
1940.0000 9 25 79
2830.0000 10 25 79
4180.0000 11 26 79
9 4850.0000 12 26 79
34
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Table 1. Example of meter £ile (cont’'d.) B

# Simitar to house J3 but with 8 zero consumption point
J234567890123u45 12 U 78 P PRE L HO U KwH

2320.0000 1 4 79
2930.0000 2 2 79
2920.0000 3 6 79
1530.0000 4 4 79
1150.0000 5 4 79
0.0000 6 5 79
510.0000 7 5 79
600.0000 8 3 79
20.0000 9 4 79
620.0000 10 3 79
950.0000 11 2 79

. 1210.0000 12 4 79"

« This is & bad house--Too few meter reading periods
BADHOUSE 12 19 78 P BEFORE U MBTU L BADDATA
3850.0000 1 19 79
u640.0000 2 21 79
9 2950.0000 3 21 79

« This is a bad house--mixed dates in July
J6PICKUPSTICKS 1% L 78 P MIXED L WRONG U BAD

2320.0000 79
2930.0000 2 2 79
2920.0000 3 6 79
1530.0000 4 4 79
1150.0000 5 4 79
0.0000 6 5 79
’ 510.0000 7 5 719
600.0000 7 3 79
520.0000 9 4 79
620.0000 10 3 79
950.0000 11 2 79
o 1210.0000 12 4 79
E105 1 279 P PRE U CCF L CONTROL
296. 2 2179
374. 3 2179
182. y 2179
w3, 5 279
53. 6 2179
us. 7 279
39. 8 2179
37. o 2179
48. 10 2179
107. 11 279
195. 12 2179
255. 1 280
-99
~ K}
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Table 2. Example of file of daily average temperatures
1986 1 13 27 3l 34 35 40 . 39 30 23 31 38
22 15- 21 3l 237 17 23 .26 22 12
P & ] 10 21 36 40 4l 45 32 32 34 29
198¢ 2 29 22 217 44 1Y) 37 a 27 26 .35 39
46 4T 41 4T 5S¢ 49 «5 50 43 s
: 43 43 &4 56 46 36 33 41 33
1984 3 3) 27 30 3] 32 37 41 k ¥ 23 23 19
a0 22 29 37 &1 b4 43 4l “4 48
46 46 &) 43 €2 46 44 39 36 39 45
1986 4 30 46 51 55 S0 854 53 &7 49 &1 48
. 53 56 52 46 48 52 571 51 51 85
' §3 46 43 5] 53 62 58 5% 65 617
1984 s ) 63 59 54 65 62 59 60 ' o4 57 57
65 64 62 -1 ) 53 50 55 5 66 67
68 69 15 68 71 18 69 60 66 39 7
1964 6 12 60 66 61 71 75 786 63 86 85 &7
67 16 84 79 69 66 69 11 sl 17
Té 72 15 73 17 71 17 78 748 71
198¢ 1 3 72 16 60 80 82 79 73 11 72 73
84 81 61 63 84 81 79 T4 T« 176
72 77 8C 83 15 T4 69 10 T3 . 74 76
1986 ¢ 2 80 B4 82 83 77T 80 8l 83 19 71
17 ) 8l 83 8¢ 83 78 73 T2 71
‘ : 70 13 3 1 Te 74 73 % 1T 19 17
1964 ¢ 390 71 70 11 65 65 6l 60 63 86 T
15 73 68 T3 59 5% 60 59 63 n
68 65 12 76 79 62 52 49 o0 59
1984 10 3 56 52 56 58 58 50 53 el 66 63
Y 65 é3 (¥4 62 6! 62 68 66 T2
67 71 63 56 61 o7 65 73 68 60 64
1984 11 3p s58 52 43 51 65 Sl 44k 42 48 )
60 44 39 44 4 48 40 0 35 29
34 33 36 4l 43 45 4B 54 49 43
1964 12 2y Y 39 46 3% 38 36 28 al 36 &5
«7 43 51 45 as 42 52 51 39 43
39 50 n 39 35 32 30 36 58 80 36
1985 01 13) 46 45 3l 29 28 29 as 25 16 19
19 22 27 Al 24 ‘16 23 26 20 6
' -2 15 24 28 32 23 23 29 28 26 26
1985 02 2p 32 2y 20 18 22 24 22 13 20 28
- 32 40 a3 3l 29 26 34 e 41 3s
36 50 60 60 56 43 41 k Y]
1985 03 23, 4] 48 36 33 48 29 3] &7 %5 46
&7 49 51 46 k1) k1] &4 32 32 49
' 37 36 b4 47 43 46 857 68 73 56 46
1985 06 30 49 43 &2 53 61 63 $5 46 &1 &0
48 55 56 51 55 66 53 60 7 60
69 70 Se 52 58 7 65 6l 63 71
1965 05 31 72 55 52 56 68 11 65 60 %S¢ T
79 76 19 T1 59 65 70 63 o0 73
73 69 65 69 71 T4 19 71 65 62 68
1965 06 30 713 712 76 10 e} 66 64 65 69 T8
70 73 62 62 66 70 7 76 T2 T2
[ ] [ ] [ ] ® [ [ ] o [ ] [ ] [ ]
® [ ] [ J [ ] [ ] [ ] ® [} ® [ ]
36
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. rable 3a. Example of normalized-year heating degree-day file

-

=10 120 "HDD: JAN 1 1970 - DEC 31 1981’

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.002 0.003 0.006
0.009 0.013 0.017 0.023 0.029 0.037 0.047 0.059 0.073 0.089
0.109 0.133 0.162 0.199 0.2u44 0.297 0.360 . 0.430 0.512 0.601
0.698 0.80u4 0.922. 1.048 1.188 '1.340 1.505 1.686 1.880 2.090
2.318 2.564 2.829 3.111 3.412 3.730 4065 u4.418 4.783 5.162
5.560 5.974 6.404 2.852 7.313 7.796 8. 8.803 9.329 9.871

292
10.430 11.006 11.597 12.830 13.471 14.130 14.807 15.499 16.210

1
16.934 17.675 18.437 19
25.301 26.2u47 27.205 28
35.130 36.130 37.130 38.
45.130 46.130 47.130 u8
22.130 56.130 57.130 58

6

9 20.024 20.851 21.700 22.569 23.459 2u.370
8 29.161 30.150 31.141 32.136 33.133 34.131
0 39.130 40.130 41.130 42.130 43.130 44.130
0 49.130 50.130 51.130 52.130 53.130 54.130
0 59.130 60.130 61.130 62.130 63.130 64.130

Table 3b. Example of normalized-year cooling degree-day file

-10 120 'CDD: JAN 1 1970 = DEC 31 1981’
64.870 63.870 62.870 61.870 60.870 59.870 58.870 57.870 56.870 55.870
54.870 53.870 52.870 51.870 50.870 49.871 48.871 47.872 U6.873 u5.876
4y.879 43.883 42.888 u1.893 40.899 39.907 38.917 37.929 36.943 35.959
34.979 34.003 33.032 32.070 31.115 30.167 29.230 28.300 27.382 26.471
25.568 24.675 23.792 22.919 22.058 21.210 20.375 19.556 18.750 17.960
17.188 16.435 15.700 14.981 14.282 13.600 12.935 12.288 11.653 11.033
10.430 ©.84l4 9.274 8.722 8.183 7.666 7.162 6.673 6.200 5.7W1
5.300 u4.877 4.u67 .076 3.700 3.3u42 3.000 2.677 2.369 2.080
1.804 1,545 1.308 .090 0.895 0.721 0.570 0.440 0.329 0.2u40
0.172 0©.117 0.076 0.0u49 0.031 ©0.020 0:.012 0.006 0.003 0.001
0.000 0.000 0.000 .000 0.000 0.000 0.000 0.000 0.000 0.000
. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
g-ggg 0.000 0.000 .000 0.000 0.000 0.000 0.000 0.000 0.000

0000 =E

| 3
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Table 4. Example of LONG _ou:put' file (from first house .in Table 1*.)

.

CHERBERRBERRRRRRERRRE DR ISMeHEAL ING: ON LY (HO)  $4000004000000000000 0000000000000 0000000046 0 00

ESTIMATION FOR HOUSE J3 , PERIOD: DEC 4, 1978 TO DEC 4, 1979
PREPOST=PRE LABEL=HO UNI!TS=KwH

BASE NORM ANNUAL

REFERENCE HEAT ING R-SQUARE  NUM
' TEMPERATURE SLOPE LEVEL CONSUMPT ION OF OBS
ESTIMATES: 59,72 2.5277 18.6065 16279.9180 0.9715 12
(STD ERRS) (2.77) (0.2719) (2.5808) (591.6843)
(CV%) (=) ( 10.8%) ( 13.9%) ( 3.6%)
HEATING PART OF NAC: 9483.8945 (782.2114) % OF NAC: 58.3
(CV%) ( 8.2%)
INTERCEPT SLOPE  REFERENCE TEMP
CORRELAT ION INTERCEPT 1.0 us
MATRIX FOR SLOPE 0.1746 1.0 's RR
ESTIMATES REF TEMP =0.5515 -0.8476 1.0 to get th
' ' additiona
ERROR VARIANCE: 31,27 output
TECHNICAL CODES: J NUMBER OF ITERATIONS: 3
*Plon in Figs. 3a and 3b correspond with this output.
28 @
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Table 7. Example of RESIDUALS file (from data in Tables 1-3)

.
- ‘
o '
(] .
. .
.

PDY o:;g NDAYS/PD  CONS/DAY  HDD(TAU)/DAY  RES!D/DAY
J3 hd
12/04/78 '
1 1/04779 3 T4.84" 21.2665 2.4774
2 2/02/79 29 ‘101.03 28.3387 10.7966
3 3/06/79 32 91.25 32.65%5 -9.8993
4 4/0u/79 29 $2.76 12.8755 1.6070
5  5/04/79 30 38.33 7.0933 C1.T1972
6  6/05/79 32 19.69 0.0761 0.8885
7 1/05/79 0 . 17.00 0.0000 -1.6065
8  8/03/79 29 20.69 0.0000 2.083)
9  '9/04/79 32 16.25 0.0000 -2.3%65
10 10/03/79 29 21.38 0.2219 2.2118
11 11/02/79 30 31,67 6.1361 -2.4498
: ©12 0 12/04/79 32 . 31.81 '9.7934 -5.5487
Ju POST , .
12/20/78
1 1/22/19 33 152.73 19,1940 8.9765
2 2722719 3. 179.03 26.0155 -5.4796
3 3722779 28 76.79 8.3233 -2.0095
4 u/23/79 32 42.19 3.2381 -6.2223
5 5/22/19 29 31.72 0.0000 2.6631
6 6/21/19 30 31.00 0.0000 1.9390
7 7723719 32 30.00 0.0000 0.9390
8  8/21/19 29 2u. 14 0.0000 -4.9231
9  9/20/719 30 29.33 0.0000 0.2723
10 10/22/79 32 33.13 0.6149 0. 3900
11 11/20/719 29 47.59 2.4753 3.7347
12 12/20/79 30 78.67 8.3u86 ; «0.2798
anyhouse © POST
12/26/78
1 1/25/79 30 201.33 38.7333 3.3872
2 2/21/19 33 215.15 44,1212 -3.0587
3 372717719 28 143,21 24.857 -2.5428
4 L/26/19 30 115.67 19.1667 -8.6882
5 5/25/19 29 '72.76 7.0000 -5.8369
6 6/26/19 32 -1, 2.7813 .
7 1/26/79 30 51,33 0.8333 -4.0690
8  8/20/79 29 59.31 0.7586 4.1890
9 9/25/19 32 60.63 2.4063 «0.6932
10 10/25/79 30 94,33 9.4000 6.7113
11 11726779 32 130.62 18.4688 8.8950
12 12/26/79 30 161.67 28.6333 1.707
J23456789012345 PRE
. 12/04/78 :
1/04/79 N T4.84 22.4925 2.3926
2 2/02/1%9 29 101.03 29.5648 10.5172
3 3/06/79 32 91,25 33.8616 «10.2976
4 u/04/79 29 52.76 W.0495 1.8861
s 5/04/79 30 38.33 8.1183 2.6163
6 6/05/719 32 0.00 0.2118 =15.5143
7 7705719 30 17.00 0.0315 1.9u64

“ ®
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Figure 2. Sample data from NOAA Local Climatological Data, the data source
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" Appendix. 1.

Code "

Blank

AK,LM,N

——————

Note to user:

Technical Codes for PRISM Program

Explanation

Normal convergence. Iterative procedure found best
estimates in less than MAXIT iterations.

Iterative procedufe tried to go above MAXTAU in
search for best TAU.

Iterative procedure tried to go below MINTAU.

Oscillation around values for more than one
{integer (“"double star orbit"). :

Oicillacion around one integsr value ("single
star orbit").

No convergence in MAXIT iterations.

R? maximized in gridsearch rather than in
{iterative procedure.

Value for TAU set to MAXTAU.

Best TAU found within one integer above best
value found in integer gridsearch.

Best TAU found within one integer below best
value found in integer gridsearch.

Heating slope too close to zero to calculate
standard error for TAU. 1In this case, the
standard error for NAC is set to -9.0.

Iterative procedure terminated because R?
decreased (rather than {ncreased) twice in a rov
during iterative portion of estimation procedure.
Gridsearch was used to conmplets estimations.

All used to flag zero divide errors in various
sections of the progran.

Cridsearch refers to the fallback routine used wvhen the

jterative procedure fails to find best TAU.
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Appendix 2. Supplementary Program ;

. Three additional programs are providod on the tape for users of the .
PRISM software. These are:

A. A FORTRAN 77 program, called DDCALC, which can be used to *
generate the normalized year heating and cooling degree-day files
for PRISM from the input daily temperature data (in PRISM
format). The program reads the temperature file (unit 12) .
‘described in Sec. 2 and creates the normalized heating year file
(unit 14) and cooling year file (unit 20). Degree-days are
computed on a per-day basis. The user specifies the
normalization period dates and the desired range of integer
reference temperatures. This program is also useful for
computing degree-days for other periocds (e.g., for each month at
base 65°F, to validate the temperature data entered; see Sec.
1.5).

B. A FORTRAN 77 program, called MDY, which reads meter files used
for PRISM Version 2.2 and revwrites them into a new file in the
format required by PRIEM Versions 3.0 and higher. The program
assumes that the original meter file has no errors and is alroady
PRISH-usnblc

-A.  DDCALC

The program DDCALC requires five files. These are (by FORTRAN unit

nunmber) : ‘ll'
Unit 5

- Terminal input of commands (see below)
6 - Terminal output of messages
12 - Input temperature file (Sec. 2)

14 - Output file of normalized heating degree-days
(vas 15 prior to Version 3.0)

20 - Output file of normalized cooling degree-days

To run DDCALC: "

1. Prepare the temperature file and define this file as unit
12 to your computer’'s operating system.

2. Compile and execute program.

Y
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3. Type the following commands from the terminal

» §ET STARTD mm/dd/yy --.tb define the beginning'of thé
' , i normalization period. Default is
1/1/70. ‘

to define the end of the
normalization period. Default
is 12/31/81.

SET ENDD mm/dd/yy

SET TRANGE minb maxb -- to define the minizum and
‘ ‘ ‘ maxinun reference temperatures
for the calculation of heating
(and cooling) degree-days. The
default vclu.soare minb = -10
and maxb = 120°F.

STATUS -- to view current settings of
{nternal variables that are
manipulated with the SET
commands .

RUN -- to begin the calculations and
create the normalization
files.

. 1f you desire only heating degree-days (unit 14) then type

SET CDD OFF

before the RUN command. (Prior to version 4.0, SET CDD ON was mot a
default.) .

B. MDY (for pre-Version 3.0 users only)
The MDY program uses two files. These are (by FORTRAN unit number) :
Unit 9 - Meter file used in PRISM Version 2.2 (or earlier).
Unit 10 - Comverted meter file to be used in PRISM Version 3.0

or higher.

Error messages are printed on the terminal, unit 6.
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‘ The following example illustrates i:hg differences between the old
format read by MDY and the new format generated by the.program: N

METER FILE (Version 2.2) METER FILE (Versions 3.0 or higher)

J 3 'PRE' 'KWH' 4 12 78 J3 12 4 78 P PRE U KWH
2320 &4 179 | 2320 1 479

2930 2 2 79 . : 2930 | 2 279

2920 6 3 79 2920 3 679

1210 4 12 79 . 1210 | 12 479

-9 | -9 |

J 1234 'HO’ ‘KWH' 20 12 78 J1234 12 20 78 P HO U KwH
5040 22 1 79 5040 122 79

5550 22 2 79 5550 2 22 79

0 23 379 -1 : 323 79

2360 20 12 79 | 2360 122079

-99 | -99 ’

Please note the following differences:

1. The header card of the meter file consists now of a house identifier
vhich may be up to 15 alphanumeric characters (no spaces are allowed),
the date with the new format MM DD YY, and three label fields described
in Sec. 2 (unit 10). :

2. PRISM Version 2.2 allowed only 2 descriptive fields in the header card.
With the MDY program these two fields are copied to the new format as
the PREPOST (P) field and the UNITS (U) field. You may wish to change
the MDY format statement which specifies the field (s.g., 1f you used
‘HD’ 'in the PREPOST field of an old meter file to dascribe a house

doctor treatment, you may wish to change the field from P to L for this
set of houses).

3. In order to accommodate those cases when consumption is actually zero, *
PRISM Version 3.0 or higher will accept O as a consumption point. '
Therefore, the MDY program converts all 0 readings, previously

indicating a missing data point, to a -1 reading. This is the new ' .
convention for missing readings.

Asé ' ‘
' , bIN02427.3\AppD1
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Appendix 3. Description of NOAA Data Series
Following‘is a gdncral description of the wcithcr data obtained from thi '
National Climatic Data Center in Asheville, NC . (see also Sec. 1.2):

a) data for over 400 primary veather stations are available
" (including navy bases and islands)

b) years included range from 1940 to 1983 (any number of yearly
data may be requested) with updates on a separate reel or on
hard copy '

c) format is Series 3210: variable length ASCII; can be ‘
converted to ASCII fixed length or EBCDIC fixed or variable
length for an additional fee*

d) local Climatological Data (LCD) updates are available on a per-
month basis and also as an annual subscription of monthly
updates. There is usually a 2-month lag in receiving the most
recent update.

The following list describes the individual components that determine the
total cost of any data request: ‘

a) wminimum charge

b) cost per station selected

¢c) conversion to a different tape format*

d) # of input tape mountgi¥ '

e) # of output tape mounts

£f) fixed tape cost

g) merge of pre-1984 data with more recent data
h) LCD updates

1) shipping and handling.

The meteorologists are very helpful and sncourage people to call for

a cost estimate. Payment may be made in several ways: by VISA or
MASTERCARD (1f one wishes to speed things up), as well &s with normal
purchasing procedures. Delivery dates may be as long as 3 to 4 weeks
from time of order. The NCDC will take rush orders and Federal Express
orders (at extra cost).

*The conversion cost is the same whether one wishes to have the data
formatted in the 3210 series ASCII fixed length or converted to the 9750
series variable or fixed length (the old NOAA tape format for weather
data). This cost results from having to put the data through a software
program first bafore being output to tape.

**The number of input tape mounts 1s determined by the number of selected
weather stations. Frsquently, data from many weather stations in the sane
geographical location are on the same reel, in which case only one tape
mount is charged.

A-5
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Appendix 4. Bibliography of Scorekeeping Publications

. " About the Scorekeeping Methodology:

, M. F. Fels (1986) "PRISM: An Introduction", Energy and Buildings,
- 9, #1, pp. 5-18; previously available as PU/CEES No. 163.

’ (the description of the method)

M. F. Fels, ed. (1986) Measurinr Energy Savings: the Scorekeeping
Approach, A spacial issue of Energy and Buildings, 3. #1l-2,
Elsevier, Lausanne, Switzerland. .

(sixteen papers providing a comprehensive summary of
PRISM research and applications; see specific
references in list belew)

M. L. Goldberg (1982) "A geometrical approach to nondifferentiable
regression models as related to methods for assessing
residential energy conservation®, Ph.D. Thesis for Dept. of
Statistics, Princeton University, PU/CEES Report No. 142,
Princeton, NJ.

(derivation of rigorous statistics underlying PRISH,
{ncluding method for computing standard errors of the

estimates)
‘ Prototype application

G. S. Dutt, M. L. Lavine and B. G. Levi (1986) "The Modular
Retrofit Experiment: Design, scorekeeping and evaluation",

Energy and Buildings, 9, %1, PP. 21-33.

(the retrofit experiment of 140 gas-heated houses
for which the scorekeeping method vas developed)

Interpretation of PRISM results

M. F. Fels, J. Rachlin and R. H. Socolow (1986) "Seasonality of
non-heating consumption and its effect on PRISM results”,
Energy and Buildings, 9, %2, pp. 139-148.,

(an analysis of heating vs. non-heating consumption,
with an improved understanding of the physical
meaning of the model estimates)

J. Rachlin, M. F. Fels and R. H. Socolow (1986) "The stability of
PRISM estimates®, Energy and Buildings, 9, %2, PpP. 149-157.

(an analysis of the data requirements of the
scorekeeping model and the stability of model results)
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Other studies

E. Hirst, R. Goeltz and D. White (August 1984) “Use of electricity
billing data to determine household energy use ’‘fingerprincs’'", . .
Oak Ridge National Laboratory Report No. ORNL/CON-164, Oak
Ridge, 1IN. .
(an exploration of differen: ways to use PRISM
estimates to categorize houses)

" Application to different fuels

M. F. Fels, R. H. Socolow, J. Rachlin and D. 0. Stram (1985) “PRISM:
A conservation scorekeeping method applied to electrically
heated houses”, Electric Power Research Institute Report No.
EM-4358, Palo Alto, CA. '

(sumnary of research to extend PRISM from gas-heated to'
electrically heated houses)

D. 0. Stram and M. F. Fels (1986) "The applicability of PRISM to
electric heating and cooling”, Energy and Buildings, 9, w2,
PP. 101-110. .

(application of the scorekeeping approach to
electrically heated houses, including an exploration of
how coecling might be included in the model)

M. F. Fels and D. 0. Stram (1986) "The effect of burning wood on .
saving electricity", Energy and Buildings, 9, %2, pp. 119-126,

(an assessnent of the reliability of scorekeeping
results when wood is supplementing electricity used
for heating; the benefits of separating woodusers
from non-woodusers for the analysis)

M. F. Fols and D. O. Stram (1986) "Does PRISM distort the eriergy
signature of heat-pump houses?”, Energy and Buildings, 9, #2,
pp. 111-118. ‘

(exploration of the application of PRISM to houses
heated by heat-pump systems)

M. F. Fels, M. L. Goldberg and M. L. Lavine (1986) "Exploratory

scorskeeping for oil-heated houses”, Energy and Buildings, 9, #2,
pPP. 127-136.

(an assassment of how well the model works on oil
delivery data in single-family houses)
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' Application to multifamily buildings
J. .M. DeCicco, G. S. Dutt, D. T. Harrjo and R. H. Secolow (1986)

"PRISM cpplicd to a multifamily building: the Lumley Homes case
study", Energy and Buildings, 9, #1, pp. 77-88.

(a pllot application of PRISM to a nultifunily
building; more dstailed analysis using instrumented
data)

. A. Goldman and R. L. Ritschard (1986) "Energy conservation :I.n

public housing: a case study of the 5an Francisco Housing
Authority"”, Ennrgz and Builldings, 9, #1, pp. 89-98.

(application of FPRISM to several multifamily buildings)

Evaluation of energy conservation programs
M. L. Goldberg (1986) "A Midwest low-ircome weatherization program

seen through PRISM", Energy and Buildings, 9, #1, pp. 37-44.

(scorskeeping for a low-income weatherization project;
good ‘accounting of data problemns encountered)

. J. Hewett, T. S. Dunsworth, T. A. Miller and M. J. Koshler

(1986) "Measured vs. predicted savings from single retrofits: «
sample study", Energy and Buildings, 9, #1, pp. 65-73.

(use of PRISM to assess the accuracy of savings
predictions)

. Hirst (1986) “Electricity savings one, two, and three years

after participation in the BPA Residential Weatherization Pilot
Program™, Enecgy and Buildings, 9, #1, pp. 45-53.

(a complete evaluation, based on NAC's from PRISNM;
illustrates two-stage approach)

. S. Rodberg (1986) "Energy conservation in low-income homes in

New York City: the effectiveness of house doctoring", Energy
M luldin‘.' L '1. ppo 55’“»

(successful application of PRISM to data set with
considerable data probloms)
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Monitoring aggregate cénsgggtion

M. F. Fels and M, L. Goldberg (1986) *Using thc‘lcorokccpiné approach
to monitor aggregate energy conservation”, Energy and
Buildings, 9, #2, pp. 161-168.

(the methodology applied to aggregate gas billing
data in New Jersey, to understand post-embargo
conservation) :

M. L. Goldberg and M. F. Fels (1986) "Refraction of PRISM results into
components of saved energy”, Energy and Buildings, 9, w2,
PP. 169-180.

(a new extension of PRISM to decompcse the energy savings
into physically meaningful components; includes estimates
of interior temperature changes and the takeback effect)

M. F. Fels and M, L. Goldberg (1982) "Measuring household fuel
.consumption on the standard living cycle", Energy, 7, w6.

(earlier version of Fels and Goldberg (1986))

M. F. Fels and M. L. Goldberg (1984) *"Using billing and weather data
to separate thermostat from insulation effects", Energy, 9, #5.

(precursor of refraction approach)

Foundations for PRISM
T. F. Schrader (1978) "A two-parameter model for assessing the
determinants of residential space heating", MS Thesis for Dept.
of Mech. and Aer. Engineering, Princeton University, PU/CEES
Report No. 69, Princeton, NJ.
(the physical underpinning of the model)

R. H. Socolow, ed. (1978) Saving Energy in the Home, Ballinger
Publishing Co., Cambridge, MA.

(original PU/CEES studies of energy consumption in
housing; early formulation of scorekeeping approach)
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PART II

. . ' ) Documentation for PC Application
. October 1986
¢ These instructions are for PRISMonPC, the PC version of PRISM (the

PRInceton Scorekeeping Method). They are to be used along with the regular
PRISM documentation found in Part 1 of this report. In vhat follows, the
user types vwhat is indicated after A> (the A prompt) and presses RETURN at
the end of each line. ‘

1. Getting Set Up
1.1. What you will need

a) an IBM PC vith 256K memory and two disk drives”

b) a math coprocessor (&n 8087 chip)

c) the PRISM disk and the sample data disk, from CEES

d) a DOS 2.1 (or higher) disk ‘

e) a blank disk formatted in DOS 2.1 (or higher) using /S option
£) your input data files on a floppy disk (see 1.4 below).

1.2. Making a back-up copy

We recommend that you back up both disks that were sent. Current
output files are inmediately replaced when the programs are run if a
. new filename is not specified beforehand (see Section 2.2 below).

1.3. Installation (ome time only)
To install PRISM, follow these steps:

a) Place your DOS disk in the A drive and your blank
formatted disk in the B drive

b) - Turn on PC

c) Type
A>COPY PRINT.COM B:

d) Replace DOS disk (in A drive) with the PRISM disk

e) Type
A>COPY *.% B:

All the programs you need are now on the disk in the B drive. Remove :

. the disk, affix the extra PRISM label to the disk, and place a write- ser

: prevent tape over thej}xﬂm — 'c; 2/%9
*These instructions can be easily adapted to 2 PC vith a hard disk, @

as described in Section-5.

. Yo |
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1.4. 1nput data

For preparation of Ehe‘four rcquired input data_files, see Part I,
Section 2 of documentation. For the PC version, we recommend the :
following naming convention:

TEMPS .xyz the daily temperature file

HNORM . xyz the normalized heating degree-day file

CNORM . xyz the normalized cooling degree-day file .
METER. abc the consumption data ‘

vhere xyz represents the weather station (e.g. NWK for Newark), and abc
represents the set of houses/years to be analyzed.

2. To run PRISM
2.1. Start

Put new PRISM disk in A drive and disk with input data in B drive
(seae 2.2 below). .

Reboot (control-qlt-dcloto) or turn PC on.
Set CAPS LOCK on.

An AUTOEXEC program invokes a program in BASIC, and provides a complete
set of SET commands for PRISM input and output (1/0) files, using default
names given in Exhibit la. To see these filenames on the screen, type

A>TYPE A:AUTOEXEC.BAT ‘II'

2.2. Specify 1/0 files

At the beginning of each session (i.e., after turning PC on or
after rebooting), it is necessary to set I/0 files, to correspond
with the PRISM documentation in Part I: Section 2 for input and
Section 3 for output files.

If you wish to change the default values, type new set commands.
For example, ‘

ASSET FORT10=B:METER.MRE
A>SET FORT12=B:TEMPS.NWK
A>SET FORT1S5=B : HNORM. NWK

would specify the Newark temperature and normalization files, and the
consumption data for Modular Retrofit Experiment (MRE) houses. .

Note 1: This needs to be done cnly once at the beginning of the session .
unless you change an input file to be used or respecify an output file.
Please remember that output files will be replsced sach time the progranm is
run. If you wish to save a previous run, rename the old file.

PC-2 . .
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Note 2: ‘Depanding on your system, you may encounter an error message vhile
running the AUTOEXEC which rsads "Out of erivironment space”. This feature

of DOS may limit the number of
PRISM FORTRAN file definitions.
shorter length file names.
2.3. Run
Wwith system configured as
A>PRISM
Screen will respond:

Next hopso ......

Enter PRISM commands (e.g.

characters used in the SET commands for tlre
1f this occurs, a quick fix is to use

in 2.1, type

, SET PLTUSE ON, RUNALL, etc.; see Part I,

Section 4.3 of documentation).

“Type
RUN

Wait for PRISM to run (be patient!).

2.4. End

After you have finished the run:

Type
QUIT

System will return to A>,

after giving message *Execution terminated: 0°.

See example run in Exhibit 2.

3. The output

3.1. On the screen

To look at output on the screen, type

ASTYPE B:filenanme

For example,
A>TYPE B:LONG

will give the LONG output.

For an output wider than 80 characters (e.g., the plots in the LONG
output, or the COMPARE file), the TYPE command will show two 80-
character lines for each line of output. A wordprocessor can read
it correctly {(e.g., use non-document mode of WordStar).

PC:3
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3.2. On the printer ] .

1f ‘yo'u Kave a narrow (80-character) printer such as a small Epson, ‘ .
and vant to print more than 80 characters per line, first type

-

A>CONDENSE

to get condensed output. (To return to regular type, turn printer
off and on.) Printer will ask for printer name ("name of list ‘ .
device"); respond LPT1 (unless you know otherwise). See Exhibit 3 for
example of condensed output. ' ‘ ‘

Set paper in correct position for form feeds.

~ Type ..
_A>PRINT B:filenane

to get a printout of the file you desire.
3.3. Space limitations

The LONG output takes up approximately 900 bytes of disk space for

each house, and an additional 15,000 bytes per house if either

SET PLTUSE ON or SET PLTRSD ON is used, i.e., a total of about 30,000

bytes per house. In contrast, the COMPARE file takes up only 550

bytes for the first house and 130 bytes for sach subsequent house.

If many houses are being run, you may want first to produce the

COMPARE file only for all the houses (use SET LONG OFF and SET COMPAR

ON), and then request the LONG output (for sxample, use SET LONG ON .
and SET PLTUSE ON) for individual houses that need a cioser look.

4, Auxiliary progranms

Before running the autoexec for either DDCALC or MDY, you will need
to run the ZAPAUTO progran as described below. This clears previous
FORTRAN file definitions to make room for the new ones that are
defined in DDAUTO or MDYAUTO. (See Note 2 under Sec. 2.2).

Whenever you switch from one program to another (e.g., from DDCALC
back to PRISM), it is important first to run ZAPAUTO followed by the
appropriate autoexec: AUTOEXEC for PRISM, DDAUTO for DDCALC, and
MDYAUTO for MDY. For example, to run PRISM after running DDCALC or
MDY, either reboot, or type ‘

A>ZAPAUTO
'A>AUTOEXEC

Note: To check the status of your file definitions at any time,
simply type : :

A>SET

@ ICF Resources Incorporated ‘ b\02427.3\ppD1
Page D-70



e——————

‘I" 4.1. To run DDCALC | | :

) with PRISM diisk in A drive, type

A>ZAPAUTO
.A>DDAUTO

This will define the necessary FORTRAN files (see Exhibit 1b).

Type
A>DDCALC

Enter any necessary SET commands (e.g., SET STARID MM/DD/YY; see
Appendix 2, Section A in Part I).

Type
RUN

The heating degree-days will be written to the file specified as unit
number 14 called HDD on the B disk. The output file for cooling
degree-days 1is specified as unit number 20 called CDD on the B disk.

4.2, To run MDY (pre-Version 3.0 users only)

As described in Appendix 2, Section B in Part I, in order to run any
. pre-Version 3.0 meter files through PRISM they must first be converted
to the new format using the program MDY.

The input meter file should be assigned to unit 9. To do this, type

A>DZAPAUTO
A>MDYAUTO

Next, copy the old meter file to a file called METER.OLD on the B drive.
The converted output file is assigned to unit 10 on the B drive, with
filename METER (see Exhibit l¢). If you want to change the output
filename then type

A>SET FORT10=

With the PRISM disk in the A drive, type
A>B:MDY
(Because of insufficient space un the PRISM disk, the MDY program is

on the DATA disk.) After execution, you should be able to run the
converted meter file through PRISM immediately.

PC.S
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5. Additional details concerning a hard disk configggation
5.1. Befora inistalling PRISM

a) Because the PRISM program may open and close more files than the
default settings for DOS allow, you must add a FILES=20 statement
to the CONFIG.SYS file that resides in the root directory of the
hard disk. If you do not have a CONFIG.SYS already, copy the file
on the PRISM disk into the root dirasctory.

b) The PATH command -ust be lppondid to search for the subdirectory
vhere the PRINT.COM file can be located. For example, if
PRINT.COM is in a subdirectory called PRGMS and the current PATH
command reads ,

C>PATH C:\FIRST
then the PATH command should be modified to read
C>PATH c:\rrxsr;c:\gncus
5.2. Installation on the hard disk (one time only)
To install PRISM on the hard disk, follow these steps:
a) Create a new subdirectory (call it PRISM):
C>MD \PRISM

b) Create a batch file in the root directory called PRISM.BAT (use a .
word processing software or EDLIN). In this file, input the
following:

CD \PRISM

SET FORT10=METER
‘SET FORT12=~TEMPS
SET FORT15=HNORM
SET FORT21=CNORM
SET FORT16«~LOOK
SET FORT77=LONG
SET FORT22=COMPARE
SET FORT41=RESIDS
PRITITLE

This is essentially equivalent to the AUTOEXEC.BAT file found on the
PRISM disk with "B:" removed before each filename, and with the first
line added to direct the computer to the PRISM subdirectory.
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5.3.

c) Type
: Cc>CD \PRISM

to go into the PRISM subdirectory.

d) Insert PRISM disk in A drive.

e) Type
C>COPY/V A:*.* C:

£) 1Insert sample file disk in A drive.

g) Type
C>COPY/V A:*.*x C:

h) Edit the uutoﬁxcc £iles DDAUTO.BAT and MDYAUTO.BAT (using wo
processing software) to eliminate "B:" before each filename.
example, in DDAUTO.BAT, the statement

SET FORT12=B:TEMPS
should be changed to

SET FORT12=-TEMPS

ISM on the hard disk

————

To

B

Reboct on the hard disk.
Set CAPS LOCK on and type
C>PRISM

This will put you in the PRISM subdirectory and run the AUTOEXEC
file.

Make any changes in file definitioms by typing

C>SET FORT__=

(See Sec. 2.2.)
Type
C>PRISM

Follow directions beginning with Sec. 2.3.

GOOD LUCK!!

PCal

rd
For
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Exhibit ‘1. Sample FORTRAN file definitions for a) AUTOEXEC.BAT for PRISM
. " execution, b) DDAUTO.BAT for DDCALC execution, and c) MDYAUTO. BA’I‘
. for MDY execution. ‘ ,

a) BET FOFTIO=E:METER
SCT FORTIO=E: TEMFS
SET FORTIS=E: HNORM
BET FORT21=F:CNORM
GET FORTI6=R: LOO:
SET FORTY7=E:LONG
‘BT FORT22=E: COMFARE
ST FOFTA1=R:FISILE

. b) SET FORT1Z=E:TEMFS
- SET FORT14=E:HDD
SET FORT2O=E:CDD

c) SET FORT9=E:METER.OLD
SET FORT10=B:METER

PC- 9
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~Exhibit 2. Sample PRISM run.

At \>PRISM

Next house on meter file is J3 PRE HO
SET PLTUSE ON

SET COMFAR ON

SET RUNALL ON

RUN

Finished house J3 PRE HD ---

Next house on meter file is J4 POST HO

Finished house J4 POST HO --- J

Eng of file detected on METER file

REWINDing meter file.

Next house on meter file is J3 PRE HO .
UIT

End of Run:

Evecution terminated : @

A\

PC- 10 | ‘ .
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Exhibit 3. Sample output printed in CONDENSED mode. (Plot results from
. using SET PLTUSE ON when running PRISM; see Figure 3 in Part'lL
) for other plots produced in the LONG output.)

~

. . | Houses J3 PRE M0

g PERIODS!

AOEC 41976 to JAN 3,197
. B 43979 to FEB 14979
N1 ( C I8 21979 to MAR S,1979

( D ME 6.1979 to AR 3,1978

0 [ AR 4,197 to MY 31979 ‘
n F My 4.0979 to JIY 41979
. § N 51979 fo JUL 4,197
v b ' BOUL S.097 to M 21979
f . A : ‘ 1806 3.1979 to SEP 3.19M
(] A ‘ JSEP 4,197 to OCT 2.1979
t L oct 3.1979 to MOV 1,1979
i . LA 21979 to pe 3191
o 66

° A
H
AL 0
] .
!
] .
e §1.2¢
4 £ L
(]
: (
v 8.0

. ‘ H J
. . f
16.2¢ § I
‘ O erersenareens ¥orreseenneanes Voreereerneenes Vereerenene
. 1.0 10 1.0 10.0
Period
— A
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. .
* Appendix D: - |
Savings Based on |
Billing Data
Section 2:
Statistical Analysis
°
e
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The Princeton Scorekeeping Method, or PRISM, is a computer program that takes weather
sensitive billing data and normalizes the data for weather conditions. The program computes a normal
annualized consumption (NAC) estimate for each household. PRISM provides this estimate by calculating
degree-days for the consumption period, then estimating a straight line regression equation to best fit the
data. PRISM also provides statistical estimates for goodness of fit (R-squared tests) and reliability
estimates (coefficient of variance tests) for each household. Additional information on this model is
presented in secdon 1 of this appendix.

Tue goodness of fit test, R-squared, indicates how accurately the regression line fits the data.
Specifically, the R-squared measures the proportion of total variation about the mean explained by the
regression; or, in other words, the percent of the data that is explained by the regression equation. When
a regression equation fits a data set well, the estimators in that equation are accurate predictors of the data. .
An R-squared close to 100 percent indicates that the regression equation predicts the data with perfect
accuracy. "

The coefficient of variance test, or CV, measures the reliability of estimates made by the
regression equation. It is calculated by dividing the standard error of an estimate by the estimate itself.
A lower CV percent indicates a more reliable estimate; a perfectly reliable estimate will have a CV of zero
percent.

ICF used PRISM to estimate actual consumption, both for the year prior to installation and for
the year after installation. The difference between the two consumption estimates yielded estimates of
actual savings. This analysis was calculated for various sub-groups, including urban and rural participants,
electric heat customers, and consumption quartiles. ICF compared the savings of the various groups to
analyze the effects of wisattierization on usage patterns.

Duta Reliability and Goodness of Fit

Northeast Utilities provided ICF with data for 373 homes, weatherized in 1988 through the WRAP
program, to be evaluated by PRISM. Of the 373, not all of whom are primary electric us°rs, 47 were not
analyzed through PRISM because of various anomalies found within the data. Of the -emaining 326
accounts, 57 (17 percent) had R-squareds greater than 50 percent. This indicates that the regression
equations calculated by PRISM are nnt highly accurate in predicting the data for these low fit yarticipants.

Each account was also analyzed for its coefficient of variance, in order to determine the rcliability
of PRISM's estimates of energy consumption. The analysis showed that the "reliable” accounts (those
possessing low CV percents) are concentrated among the "gond fitting" (those possessing high R-
squareds). In table D-1, the accounts are grouped based on their R-squareds. Those accounts with high
CV percents (low reliability) were also broken out from each group. ICF divided the number of high CV
percent accounts by the total number of accounts in each group to determine if a correlation existed
between accounts that fit the PRISM model well and those with reliable estimates. These calculations
showed that a correlation does exist. Over 52 percent of the 326 total accounts have a CV percent greater
than 6 percent, while only 21 percent of the accounts with R-squareds greater than 70 percent have a CV

percent greater than 6 percent. Thus, this indicates that those participants with good fit are also reliable
for analysis of energy savings.
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., TABLED-1 | :
Data Reliability and Goodness of Fit

>60% 9 7 39 - 23% 18%

” >70% 5 3 24 21% 13%

| >7s% 4 2 19 21% 11%
>80% 4 2 2 33% 17% |
>85% 3 1 9 Be | uwm |
>90% 0 o | . 0% 0% ||

ICF used the R-squared calculations to determine whether PRISM over or underestimated energy
consumption. Since the most accurate and reliable accounts were used, the estimated amount of
consumption is considered close to reality. However, for the less accurate accounts, PRISM
underestimated heating and cooling consumption, especially in the year after installation. Thus, overall
saving estimates for heating and cooling with these data included may be overstated. :

Due to this possible source of inaccuracy, the remainder of the analyses presented in this appendix
focus primarily on the accurate and reliable estimates (those accounts with high R-squareds).

Savings By End Use Category

Based on the norme} annualized consumption (NAC) estimates from PRISM, the electric accounts
experienced a savings of 0.5 percent (table D-2). However, estimates of savings increased with the
accuracy of the data. For the reasonably accurate accounts (R-squareds greater than 75 percent), PRISM
estimated a 6 percent savings. For an even more accurate level (greater than 85 percent), PRISM
estimated savings of 7.7 percent. Based -un these figures, the WRAP effort should be credited with
approximately 6.5 percent savings in general electricity consumption. Again it should be noted that these

estimates are for all customers with electricity, not only those having electricity as the primary heating
or water heating fuel.

@ ICF Resources Incorporated : bI\02427.3\AppD2
Page D-82



N

Estimated Actu

TABLE D-2
al Consumption and Savings

ALL 2,794,304 | 2,781,490 | 12,814 u.5% 326 39
>50% 390,196 384,390 5,806 1.5% 57 102
>60% 273945 | 270,101 3,844 1.4% 39 99
>70% 207,344 199,076 8,268 4.0% 24 345
>75% 159,008 | 149,443 9,565 6.0% 19 503
>80% 120,077 112,609 | 7,468 6.2% 12 622
>85% 98,965 91,390 7,575 7.7% 9 842
>90% 40,002 37261 | 2,741 6.9% 5 548 |

Estimating the savings for heating/cooling consumption was more difficult. No clear level of
savings was established among the more accurate accounts (those with higher R-squareds). Among those
accounts with R-squareds greater than 75 percent, PRISM estimated actual savings of 5.5 percent; among

all accounts with R-squareds greater than 85 percent, PRISM estimated an

percent (table D-3).

increase in consumption of 2.8

@ ICF Resources Incorporated

biN02427.3\AppD2

Page D-83



ALL 376,589 231,826 144,763 38.4% 326 444
>50% 100973 | 103255 | (2282) | (23%) 57 40)
>60% 92430 | 90,558 1,872 2.0% 39 48
[ >70% 72,326 70,947 1,379 1.9% 24 57
>75% 59,615 56,341 3,274 5.5% 19 172
>80% 52,504 51,241 1,263 2.4% 12 105
>85% 43,120 44,317 (1,197) (2.8%) 9 (133)
>90% 18,565 18,64 (82) (0.4%) 5 (16)
Table D-4 shows the breakdown of energy savings between heating and cooling and other end .

uses. Among the more accurate accounts with higher k-squareds, most of the energy savings came from
the non-space-conditioning measures. Low R-squared accounts exhibited the opposite pattern. As
discussed later in this chapter, the high R-squared accounts tended to be primary electric users and the low
R-squared accounts tended to heat primarily with other fuels. This implies that space conditioning
measures were more effective in residences with non-electric primary heat.

-~ —
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S TABLE D4
Energy Savings by Category of End Use

All 12,814 | 0.5 144,763 [38.4 [131,949) | (5.5) N/A
> 50% 57 15806 |15 (2282) |(23) | 8,088 2.8 139.3%
> 60% 39  |384 |14 1,872 | 20 | 1972 1.1 51.3%
> 70% 24 8268 [4.0 1,379 | 1.9 6,889 5.1 83.3%
> 75% 19 9565 |6.0 3274 | 55 6,291 6.3 65.7%
>80% 12 7,468 | 6.2 1,263 | 2.4 6,205 92 83.1%
> 85% 9 |7575 |17 (1,197) | (28) | 87712 | 157 115.8%

| > 90% 5 2,741 | 6.9 (82) {04 | 2,823 | 132 103.0%

In summation, the data suggests that participants consumed about 6.5 percent less total energy due

to participation in the WRAP program. For electric general service use accounts, the heating/cooling
energy usage declined approximately 3 percent. For participants with electric heat, end uses other than
space-conditioning accounted for the majority of the savings. The data is more reliable for higher R-
squareds than for lower R-squareds and the total annual consumption figures are more consistent in their
claimed savings than are the heating/cooling figures.

Quartile Analysis

ICF also analyzed the PRISM data based on base consumptioh quartiles. The purpose of this
analysis was twofold: (1) to determine if high energy consumption was correlated with high energy
savings, and (2) to determine if high energy consumption was correlated with high R-squared values.

The pre-installation quartile analysis showed that high consumption was associated with high
savings (table D-5). The highest consumption quartile accounted for over 70,000 kWh in savings, while
savings for all four quartiles were less than 13,000 kWh. '

bi02427. 5\ ppiiz
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TABLE D-5
Savmgs by Pre-lnstallatlon Consumptnon Quartlles

Lowest 25% Accounts (51,048) 174,393 (29.3%
Lower Middle 25% Accounts -5,797 279,790 2.1%
Higher Middle 25% Accounts (11,989) 415,098 (2.9%)
‘ hest 25% Accoun 70 055 l 25 024 .%

As discussed previously, much of the billing data could not be included for analysis with the
PRISM model. Only 17 percent of the accounts had R-squareds higher than 50 percent. ICF’s analysis
shows that the most accurate accounts are concentrated among the highest 25 percent quartile of pre-
installation base energy consumption (table D-6). Over half of the most accurate accounts (with R-
squareds of 70 percent or higher) fell in the top pre-installation consumption quartile.

Since previous analysis showed that the highest quartile was also associated with higher savings,
this analysis implies that the higher savings are associated with more accurate accounts. This supports
the conclusion that the lower overall estimates of actual savings may have been underestimated by PRISM.

a
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TABLE D-6
Accuracy of Accoums by Pre-Installation Consumptlon Quartlle

>50% 57 19 33% 15 26% 34 60%
>60% 39 14 36% 9 23% 23 59%
>70% 2% 12 50% 4 17% 16 61%
>75% 19 0 53% 2 11% 12 63%
>80% 12 8 67% 1 8% 9 75%.
1 85% 9 6 67% 1 11% 7 8%
>90% s 3 60% 0 0% 3 60%
Urban/Rural Analysis

ICF analyzed PRISM'’s electricity consumption estimates for urban and rural participants. Total
consumption and savings for each R-squared level are shown in table D-7 for urban accounts, and in table
D-8 for rural accounts. Both tables reflect that the estimates of percent savings vary positively with the
accuracy level of the data. The exception to this is in the greater than 90 percent R-squared level; this
inconsistency may be due to the very small sample size at this level. The correlation between accuracy
and savings implies that overall savings may be underestimated for both groups. The relatively accurate
estimates, those with R-squareds higher than 70 percent, show savings of between 6 percent and 8 percent
for urban participants, and between 4.5 percent and 10 percent for rural participants.

A more detailed examination of R-squared level distribution shows that consumption estimates for
urban accounts are more accurate than for rural accounts (table D-9). Urban accounts are more likely to
have higher R-squared values than rural accounts.

The distribution of reliable accounts (those with CVs lower than 7 percent) indicates that PRISM’s
consumption estimates for urban accounts may be more reliable than those for rural accounts (table D-10,
"Reliable Accounts"). An examination of the percentage of accounts that are reliable at each R-squared
level (table D-10, "All Accounts") show that the more accurate accounts tend to be more reliable as well.

o
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: - TABLE D-7 |
Estimated Actual Consumption and Savings

ALL 751,736 740,750 10986 1.5%
>50% " 176473 172,871 3,601 2.'0%
>60% 142,025 135,938 6,087 4.3%
>70% 124423 116,929 7494 | 6.0%
>75% 85,269 79,534 5,735 6.7%
>80% 82,822 76,944 5,878 C 11%
>85% 68,989 63,511 5479 7.9%
>90% 38,389 | l35.607 2,782 1.3%

A
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TABLE D-8
Estimated Actual Consumption and Savings
for Rural Participanis

ALL + 2,042,568 2,040,740 1,828 0.1%

>50% 86,377 1 85,169 1,208 1.4%

>60% 75,309 | 73,680 | 1,630 2.2%

>70% 51,569 49,253 2,316 | 4.5%

>75% 45,901 42,750 3,151 | 6.9%

>80% 9,417 8,506 912 9.7%

>85% . 9,417 . 8,506 912 9.7%

>90% 3,975 , 3,809 166 4.2%
e L e e e |
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TABLE D-9
Goodness of Fit (Accuracy) of Data
for Urban and Rural Participants

>50% 57 17% 28 25% 29 14%
>60% 39 12% 19 C17% 20 9%
>70% 24 1% 13 11% 11 5%
>75% 19 6% 10 9% 9 4%
>80% 12 4% 9 8% 3 1%
>85% 9 3% 6 5% 3 1%
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| . TABLE D-10
. Reliability of Data
for Urban and Rural Participants

ALL 72 63% 100 41% 114 63% | 212 47%

>50% 21 | 18% 19 9% | 28 75% 29 66%

>60% 16 14% 16 8% 19 84% | 20 80%

>70% 12 11% 9 4% 13 | 92% 11 82%

>75% - 8 1% 8 4% 10 80% 9 | 89%

o >80% | 7 6% 2 1% 9 78% 3 67%

. >85% 5 4% 2 1% 6 83% 3 67%
>90% 3 3% 1 0% 4 75% 1 100%

More detailed information on the energy consumption characteristics of urban and ruial
participants was obtained by computing average consumption and savings per participant (tables D-11 and
D-12). The results of this analysis indicate that higher levels of accuracy are related to higher levels of
consumption, as well as to larger percent savings. In addition, the more accurate estimates show that
urban participants used electricity far more intensively than rural participants; for the very accurate
accounts, up to three times more per year. This implies that urban participants may use electricity for a
wider range of end-uses, and may also have a higher incidence of primary electric space heating. If
PRISM is more accurate for accounts with higher consumption, as the data may indicate, this may explain
why PRISM's estimates were generally more accurate for urban accounts than for rural.
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; TABLE D-11
Average Estimated Actual Consumption and Savings

pe ..

>50% 28 6,303 6,174 129
>60% 19 7,475 7,155 ‘ 320
>70% 13 9,571 8,995 576
>75% 10 8,527 7,953 574
>80% 9 9,202 8,549 653

|L>ss% 6 11,498 10,585 913 JI
>9%0%

To determine the relationship between accuracy and the use of electricity as the primary heating
fuel, ICF separated primary electric heat users from the urban and rural categories. Fifteen participants
in the sample set used electricity as their primary heating fuel, thirteen urban and two rural. (This
supports the earlier inference thai urban customers have a higher incidence of primary electric heat.) No

further examination of the rural group was performed because of the statistical insignificance of the sample
size.
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TABLE D-12
Average Estimated Actual Consumption and Savings
per Rural Participant

ALL 212 9,635 9,626 9
>50% 29 2,979 2,937 42 |
>60% 20 3,765 3,684 81
>70% 11 4,688 4,478 210
>75% 9 5,100 4,750 350
>80% 3 3,139 2,835 304
>85% 3 3,139 2,835 304
>90% 1 3,975 3,809 166
—_—

For urban participants, this analysis showed a marked difference in goodness of fit (accuracy)
between primary electric heat users and all urban participants (table D-13). Urban accounts with primary
electric heat also showed significantly better results for their reliability of the estimates (table D-14).
These results are as anticipated because PRISM was designed to adjust weather-sensitive energy
consumption for weather variations. Thus, consumption that is not weather sensitive would not fit the

model as well.
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TABLE D-13

Goodness of Fit (Accuracy) of Data
for Urban Partlclpants Wlth and Wlthout anary Electrlc Heat .

ALL 113 ' 100% 114 100%

>50% 8 62% 28 25%

>60% 7 54% 19 17% B

>70% S 8% 13 11%

>75% 4 31% 10 9% |

>80% 4 31% 9 8%

>85% 4 31% 6 5% .
>90% 3 23% 4 4%
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TABLE D-14
Reliability of Data
For Urban Participants With and Without Primary Elt_actric Heat

ALL 9 69% 72 63% 13 69% 114 63%
>50% 5 38% 21 18% 8 63% 28 75%
>60% 5 38% 16 14% 7 71% 19 84%
>70% 5 38% 12 11% 5 100% 13 92%
. >75% 4 31% 8 7% 4 100% 10 80% I
>80% 4 31% 7 6% 4 100% 9 78%
>85% 4 31% 5 4% 4 | 100% 6 83%
>90% 3 23% 3 3% 3 100% 4 5%

Tables D-15 and D-16 display heating and cooling consumption and savings data for urban and
rural participants. For urban accounts, the data showed no significant savings or losses within the space
condmomng end-uses. Rural accounts, however, showed substantial heating and cooling electricity
savings, between 31 percent and 36 percent among the higher R-syuared levels. Comparing these figures
to the overall urban and rural savings shown in tables D-7 and D-8 indicates that urban savings were
driven primarily by non-space conditioning end-uses, while rural savmgs were driven by heating and

. cooling end-use savings.
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ALL 124,542 123,850 692 0.6%
>50% 51,843 53,202 - (1,359) 2.6)

>60% 47,610 47,496 114 0.2%
>70% 43,437 44,594 (1,157) Q2.7%)
>75% 34,260 34,337 amn 0.2%)
>80% 33,729 33,688 41 0.1%
>85% 30,317 31,175 (858) 2.8%)
>50% 15,131 14,537 594 3.9%

One possible explanation for this relies on the premise that many participants have more than one
type of heat available to them. If they are more likely to reduce consumption of secondary heating fuels
when temperature conditions improve as a result of weatherization, then weatherization will show littie
effect on the consumption of the primary heating fuel. Because urban participants may be more likely
to have primary electric heat, they may show lower electricity savings from heating and cooling, which
appears to be the case.
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TABLE D-16
Estimated Actual Heating and Cooling
) | Consumption and Savings for Rural Participants

ALL 252,047 107,976 144,071 57.2%

>50% 12,701 12,400 302 2.4%

>60% 11,619 11,567 52 ‘ 0.5%

>70% 11,507 ‘ 7,944 3,563 31.0%

>75% 10,769 - 7,193 3,576 33.2%

>80% 4,189 2,742 i,447 34.5%

. >85% 4,189 2,742 1,447 34.5%
>90% 854 546 308 36.0%

N R R

This concept is further supported by examining data on heating and cooling electricity
consumption as a percent of total consumption (table D-17). Heating and cooling account for a larger
share of urban consumption than rural consumption, implying that urban participants may use more
electricity as a primary space heating fuel.

BI02427.3\AppD2
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| ‘ ~ TABLE D-17
Heating and Cooling Electricity Consumption as a Percent of
Total Electricity Consumption

i

%

12.34%

" >50% 29.38% 30.78% 14.70% 14.56%
>60% | 33s52% 34.94% 15.43% 15.70% “
>70% 34.91% 38.14% 2231% 16.13%
>75% 40.18% 43.17% 23.46% 16.83%
>80% 40.72% 43.78% 44.49% 32.24%
>85% 43.94% 49.09% 44.49% 32.24%
>90% . 39.42% 40.83% 21.49% 14.34%

Conclusions

Preliminary PRISM results showed overall electricity savings of only 0.5 percent; this included
savings of 38.4 percent in heating and cooling consumption and an increase of 5.5 percent in the
electricity consumption of other end-uses. However, additional statistical analysis showed that the PRISM
estimates did not have a high level of accuracy or reliability. Examination of only the more accurate
accounts provided different, but more accurate results. ‘

Analysis of the most accurate and reliable accounts showed that 1988 WRAP participants reduced
their electricity consumption by about 6.5 percent overall. Savings from non-space conditioning end-uses
were probably between 6 percent and 15 percent. Heating and cooling consumption reductions for urban
participants were close to zero; however, rural participants showed savings between 31 percent and 36
percent. This may be due to the higher incidence of primary electric space heating in urban residences.
Primary heating fuels may be less affected by weatherization than secondary fuels. For all end-uses, urban
participants saved approximately 6 percent to 8 percent, and rural participants approximately 4.5 percent
to 10 percent.
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Appendix D: -
Savings Based on
Billing Data

| Section 3:
Savings from 1989

Installations
S

Table of Contents:

All 1989 PartiCiPants . . ... ....otuiiitenneennerneeneeineennneeenneonnnennas D-101
D o T 1 R D-102
By Urban/Rural Status . ... ..ottt intiiiiiinnernoneennnnennnsens D-104
By Urban/Rural Status and Plan . ... ..ot iiiiiititeirenerennnnns D-105
By Owner/Renter Status .. ... .ovv ittt ies et tteeterteneanenann D-108
By Owner/Renter Status and Plan . . . ..., .. 0iit ittt iiet e nnnnnns D-109
By Primary Space Heating Fuel . .............. ... ... . iiiiniiiinnnn... D-112
By Primary Space Heating Fueland Plan .................0.00vvvnnnnn.. D-113

@ ICF Resources Incorporated PIOET A3

Page D-99



bIN02427.3\AppD3

{(9 ICF Resources Incorporated ‘
Page D-100




Normalized Annual Consumption of 1989 Participants’

TTEST PROCEDURE
Variable: NAC

std Error

--------------------------------- D T e R Y LT Y TN

7111.431876
6611.48971477

------------------ essvaswascscpnmnaaune

PREPOSY N
POS 2936
PRE 2980
Variances T
Unaqual 0.6232
Equal 0.6238

For HO: variances are equal, F' = 1,30

Mean Std Dev
32793.71252123
28746.73536218

Prob>|T|
0.5332
0.5328

DF = (2935,2979)

605.21900829

526.59944725

Prob>F' = 0.0000
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Normahzed Annual Consumption of 1989 Participants -

(by plan)
EPLAN=1
Variable: NAC ‘
PREPOST N Mean Std Dev std Error
pos o3 792008684211 34758.56772018 1163. 15111927
PRE 910 7907.81868132 33203.61621195 1100.68915952
Variances ‘ L. Prob> |T| |

Unequal 0. 0077 1793.5 0.9939
Equal 0.0077  1801.0 0.9939

For HO: Variances are equal, F' = 1.10  DF = (892,909)  Prob>F' = 0.1697

Variable: NAC

PREPOST N Mean Std Dev ‘ std Error
pos 172 6612.20802326 4132. 46540282 315.0978379%
PRE 175 6850.05205714 4877.98811813 368.74124168
Variences T DF  Prob>|Tf
Unequal  -0. Wo%  337.7 0.6242
Equal <0.4897  345.0 0.6247

For HO: Variances are equal, F' = 1.39  DF = (174,171) Prob>F* = 0.0301

Vlf"ilbll: NAC

PREPOST N Mean Std Dev Std Error
POS 1468 6678.96787466 37345. 00632321 974 .69673104
PRE 1488 5420.25680780 30700.77230648 795.88044682
Varisnces T OF  Prob>|T|
Unequal 1.0003 2832.9 0.3173
Equal 1.0016 2954.0 . 0.3166

For HO: Variances are equal, F' = 1,48 DF = (1467,1437) Prob>F* = 0,0000

Epw-/. bbbt g b g T T I R e e e g
Variable: NAC

PREPOST N Nean Std Dev Std Error
poS 223 6596. 73062780 4637.84833710 310.57329600
PRE 227 8032, 02757709 12633.22078261 838. 49631340
Variances T DF  Prob>|T| ‘

Unequal -1.6052 286.8 C.1096
Equal -1.5943  448.0 0.1116

For HO: Variances ure equal, F' = 7,42 DF = (226,222) Prob>F' = 0.0000
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Normalized Annual Consumption of 1989 Participants

(by plan) |
EPLANSS Wwiirww L
variable: NAC
PREPOST N Mean Std Dev ' std Error
pos w T741.28272222  11585.23408067 86351236485
PRE 180 7881.96027778 8669.63920638 646.19675353
variances T DF  Prob>|T|

Unequal -0.1304 . 331.6 0.8963
Equal -0.1306 -358.0 0.8963

For HO: Variances are equal, F' = 1.79 DF = (179,179) Prob>F' = 0.0001
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Normallzed Annual Consumption of 1989. Partncnpants

’ (by urban/rural status)

URBRUR=RURAL

| Variable: NAC
PREPOST N Nean Std Dev Std Error
pos 1285 817610033076  49222.25422640  1373.12456072
PRE 1302 6321.48996928 39443.91690053 1093. 13687088
Variances T. OF  Prob>|T|
-

For HO: Variances are equal, F' = 1.56  DF = (1284,1301)  Prob>F' = 0.0000

v»i.bi.: NAC

Std Error

PREPOST N Nnn
POS - 1651 6282, 77619624
PRE 1678 6836.50739571
variances T DF  Prob>|T|
Unequal -1.3383 2012.8 0.1809
Equal -1.3204 3327.0 0.1838

For H0: Variances are equal, F' = 10.04

5097.56576077
16150.95149963

OF = (1677,1650)

Prob>F' = 0.0000

125.45538295
394.27762762
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Narmalized Annual Consumption of 1989 Participants
" (by urban/rural status and plan)

EPLAN=1 URBRURSRURAL
Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 441 8925.07614512 49241.73032598 2344 .B4430124
PRE 449 8931.64835189 47051.40653670 2220.49316192
variances T DF  Prob>|T|

Equal -0.0020  888.0 0.9984
For HO: Var{ances are equal, F' = 1.10 DF = (440,448) Prob>F' = 0,3378

EPLAN=1 URBRUR=URBAN mnmmmmmnmmmnmmmt

Variable: NAC .
PREPOST N ' Mean std Dev std Error

pos w2 6939, 55524336 4687.07163709 220. 46130503
PRE 461 6910.63067462 452705996003 210.84620276
variances T DF  Prob>|T|

.......................................

Unequal 0.0948 908.3 0.9245
Equal 0.0948 911.0 0.9245

For HO: Variances are equal, F' = 1,07 DF = (451,460) Prob>F¢ = 0,4586

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 76 5878.57486842 3597.42209337 412.65261480
PRE 78 6181.93435897 5117.48154027 579.44068207
variances T DF  Prob>|T|
Unequal -0.4264 138.4 0.6704
Equal -0.4246 152.0 0.6718

For HO: Variances are equal, F' = 2,02 DF = (77,75) Prob>F! = 0.0025

Variable: NAC

PREPOST N Mean Std Dev Std Error
. POS 96 7193.00093750 4444 , 18383872 453.58261367
PRE 97 7387.30134021 4633,38272504 470.44873815
Variances T DF  Prob>|T|

Unequal -0.2973 190.8 0.7665

Equal -0.2973 191.0 0.7666

For HO: Variances are equal, F' = 1,09 DF = (96,95) Prob>F! = 0.6B48
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Normalized Annual Consumption of 1989 Participants
- " (by urban/rural status and plan)

EPLAN=3 URBRUR=RURAL
Variable: NAC

PREPOST N Mean
POS 546 8333,39007326
PRE 553 3604 . 12231465
Variances T DF  Prob>|T|
t 1.4932 972.4 0.1357
Equal 1.4965 - 1097.0 0.1348

For HO: Variances are equal, F' = 2.06

60841.22343496

DF = (545,552)

Std Error

2603.76399462
1803.36507829

Prob>F! = 0.0000

Variable: NAC

PREPOST N Mean
POS 922 5699.25412148
PRE 935 6494 .39838503
Varisnces T DF  Prob>|T|
Unequsl  -1.1295 1057.2 0.2590
Equal -1.1226 1855.0 0.2618

For H0: Variances are equal, F' = 15.30

5330.51522494
20847. 14228892

DF = (934,921)

Std Error

175.55116973
681.77445548

Prob>F! = 0.0000

Variable: NAC

Std Error

------------------------------------------------------------------------------

PREPOST N Mean
POS 111 6178.82495495
PRE 112 7660.35250000
variances T OF  Prob>|T|
{ -1.1428  136.8 0.2551
Equal -1.1387  221.0 0.2560

For HO: Varisnces are equal, F' = 8,56

4435 .76219046
12976.22339832

DF = (111,110

421.02391503
1226.13785960

Prob>f¢ = 0.0000

Variable: NAC

Std Dev

Std Error

------------------------------------------------------------------------------

PREPOST N Mean
POS 112 7010.90500000
PRE 115 8394.00678261
Variances T OF  Prob>|T}
Unequal -1.1181 148.7 0.2653
Equal -1.1072 225.0 0.2694

For HO: variances are equal, F' = 6.57

4813.81536327
12336.02080741

DF = (114,111)

454 .86279674
1150.33987175

Prob>F! = 0.0000
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Normalized Annual Consumption of 1989 Participants i _»
(by urban/rural status and plan)

Variable: NAC

PREPOST N Mean Std Dev std Error
POS M 7997.20423423 14263.72771000 1353.85312052
PRE 110 8063 .99845455 10141.50077218 966.95415851
Variances T DF  Prob>|T|

Unequal ~0.0401 198.7 0.9680
Equal -0.0401  219.0 0.9681

For HO: Variances are equal, F' = 1.98  DF = (110,109)  Prob>F' = 0.0004

EPLAN=5 URBRUR=URBAN mmﬁmmmm

Variable: NAC .
PREPOST N Mean Std Dev Std Error

pos & 7329.58289855 4890.05850168 588.69386436
PRE 70 7595.90028571 5690.17185612 680.10561945
Variances T DF  Prob>|T|

Unequal -0.2961 134.5 0.7676
Equal -0.2957 137.0 0.7679

For HO: Variances are equal, F' = 1.35 DF = (69,68) Prob>F' = 0.2127
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Normalized Annual Consumption of 1989 Participants - "
" ' (by owner/renter status)

OWNRENT=H widwirwirir
Variable: NAC )
PREPOST N Mean Std Dev std Error

pos 28 7084.19728013  6143.58041644 17531632726
PRE 1242 7762.53285829 18397.93256159 522.04534152
variances T DF  Prob>|T|

Unequal -1.2318  1517.2 0.2182
Equal -1.2262 .2468.0 0.2202

For #0: Variances are equal, F' = 8,97 DF = (1241,1227) Prob>F* = 0.0000

OWNRENT =T WAt d vt e vt W W W W A W i il i e e e i e e e e e e i e e e e W W i e o

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 1700 7120.34628824 42781.87621161 1037.61290872
PRE 1730 5780.50654335 34337.94254742 .825.56489625
variances T DF  Prob>|T|

Unequal 1.0105 3250.8 0.3124
Equal 1.0124  3428.0 0.3114

For H0: Variances are equal, F' = 1,55 DF = (1699,1729) Prob>F' = 0.0000

bI02427.3\AppD3
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"y

Normalized Annual Consumption of 1989 Participants"
| (by owner/renter status and plan)

WA AW R ARl

EPLANEZ1 OWNRENTIH Sordwiriir i i st
Variable: NAC

PREPOST N ‘ Mean StdDev ?E?_Errgs
----------------------- &2;:;0373303 4792.73413063 227.96711503
:SE 22% 6889.30820399 4699.49329152 221.29049642

Unequal  -0.19%42  889.6 0.8460
Equal -0.1943  891.0 0.8460

For HO: Variances are equal, F' = 1.04 DF = (441,450) Prob>F! = 0.6783

EPLAN=T OWNRENTZT WWhwird i i i i i dr e e e i Wt i e e i i e i e s s e e i e st e e W s de s e et e e

Variable: NAC

PREPOST N " Mean Std Dev std Error
pos 450 8985 . 88066567 48736. 77462803 2297.47358884
PRE 458 8902, 62373362 4657365362590 2176.24391577
Variances T OF  Prob>|T|
Unequal  0.0263  902.4  0.9790
Equal 0.0263  906.0  0.9790

For HO: Variances are equal, F' = 1,10  DF = (449,457) Prob>F! = 0.3341

EPW.Z MRE“T.“ mmnntwnmmmmmmnmunnwwnpww
Variable: NAC ‘

PREPOST. K Mean Std Dev std Error
POS 134 6944 .86582090 4200.08433884 362.83202451
PRE 135 7257.77481481 5145.91651363 442.88997685
Variances T DF  Prob>|T|
Unequal -0.5465 257.4 0.5852
Equal -0.5461 267.0 0.5854

For HO: Variances are equal, F' = 1,50 DF = (134,133) ‘ Prob>F! = 0.0196

EPLANE2 OWNRENTET Whirtd s skt i it i i e i i e i e e s "
Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 38 5439.15157895 3701.29895004 600.42997571
PRE 40 5473.98775000 3558.03248366 562.57433186
Variances T DF  Prob>|T|
Unequal -0.0423 75.4 0.9663
Equal -0.0424 76.0 0.9663

For HO: Variances are equal, F' = 1.08 OF = (37,39) Prob>F*' = 0.8068

@ ICF Resources Incorporated

bi\02427.3\AppD3

Page D-109



Normallzed Annual Consumption of 1989 Participants
"~ (by owner/renter status and plan)

EPLAN=3 OWNRENTmH wividw
Variable: NAC

PREPOST N Mean Std Dev Std Error
""""""" ST 6687.52614880 44T7.78425662 "209.46191273
m 59 8177.78492375 28806.45735376 1344 .57028413
Variances T DF  Prob>|T|
Unequal -1.0951 480.2 0.2740
Equal -1.0929 914.0 0.2747

For HO: Variances are equal, F' = 41.39  DF = (458,456)  Prob>F' = 0.0000

EPLANES OMNRENTET Wittt it i e i e i e i e i e o e
Variable: NAC

PREPOST N Mean Std Dev std Error
POS 1004 6657.90313745 45058.99184480 1622 04917308
PRE 1022 4170.72109589 31548.41399812 986.85213125
Varisnces T DF  Prob>|T| ‘

Unequal 1.4369  1793.1 0.1509

Equal 1.4413  2026.0 0.1497

For HO: Variances are equal, F' = 2,04 DF = (1003,1021) Prob>f' = 0.0000

Epw-l. MRE"T." FRRVEW RN ST TR ERTR R IR TR TR ATV ERAA R RIS F RTINS AR IR TN e
Variable: NAC

PREPOST N Mean Std Dev Std Error
pos 2 735298576087 355330797530 474. 72351282
PRE 9% 9296.35691489 13311.20848045 1372.94632401
Variances T DF  Prob>|T| ‘

Equal ¢ :}:?2672 112:3 3:1&‘22

For HO: Variances are equal, F' = 8,55 DF = (93,91) Prob>F!' = 0.0000
EPLANRG OWNRENTEY Wowiitridrt ki i i bbb L el
Variable: NAC

PREP(EI ------ 0.0 ______________ '_‘ff'.‘. . Std Dev std Error
PRE 13 Tisacuessr  rousoueonn lsereens
Variances . T DF  Prob>|T|

Exal hoase 220 0.3

For HO: Variances are equal, F' = 6.80 CF = (132,130) Preb>F' = 0.0000
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Normalized Annual Consumption of 1989 Participants
| (by owner/renter status and plan)

EPLAN=S OWNRENT=H VRN RRRRRNR N RRRR W RRARTRR RN TR RN EATRRRRARR R VR R drd

Variable: NAC

PREPOST N Mean - Std Dev Std Error
POS 103 9886.47815534 14648.28735568 1443 .33864065
PRE 103 8997.35320388 9499. 10894716 935.97501621
Variances T OF  Prob>|T|

L 0.5169 174.9 0.6059
Equal 0.5169  204.0 0.6058

For HO: Variances are equal, F' = 2.38 DF = (102,102) Prob>F' = 0.0000

EPLAN.S OWNRENTET Wil wir i Wit d i sr iy W e e e W e i e e e e el e e e e e i e i et

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 144 4871.73558442 3682.37111270 419.64513474

. PRE m” 6389.94116883 7209.995153914 821.65520401
variances T DF  Prob>|T|

Unequal -1.6455 113.1 0.1026
Equal -1.6455 152.0 0.1019

For HO: Variances are equal, F' = 3.83 DF = (76,76) Prob>F! = 0.0000

@ ICF Resources Incorporated

bIN02427.3\AppD3

Page D-111



Normalized Annual Consumption of 1989 Participants
' (by primary space heating fuel)

FUEL=ELEC W+

Variable: NAC

PREPOST N Mean Std Dev Std Error
pos 335 11666.41844776 eTS1.ud5TBIZS 363. 87088765
PRE 334 13229.83742515 33705.54560680 1844 .28540001
Variances T DF  Prob>|T|

Unequal -0.8312  359.6 0.4064
Equal -0.8324  667.0 0.4055

For HO: Varfances are equal, F' = 24.92  DF = (333,334)  Prob>F' = 0,0000

‘ Variable: NAC

PREPOST N Mean Std Dev Std Error
POS N 1283 5940.34360873 39903.56211800 1114.03372378
PRE 1295 4411.00535907 28574.69849819 794.04802976.
Variances T OF - Prob>|i]

Unequal 1.1179 2321.8 0.2637
Equal 1.1196 2576.0 0.2630

For HO: Variances are equal, F' = 1.95 DF = (1282, 1294) Prob>F' = 0,0000

FUEL.ou_ RRRANERRERETRRRNARRRRTR AT AR TR RTAI R R TR AR AR TA R RRRR N R A AR TR
Variable: NAC

PREPOST N Mean ' std Dev std Error
POS 1206 7202.35137645 "30056.57614773 865.49757050
PRE 1237 7143.52100243 28410.30984056 807. 7763249
Veriances T OF Prob>|T|
Unequal 0.0497 2426.8  0.9604
Equal 0.0497  2441.0 0.9603

For HO: Variances are equal, F' = 1,12  DF = (1205,1236) Prob>F' = 0.0491

FUELSPROP Ww sttt i i A A A W S A e e A S i e i
Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 10 5350 57200000 7033.64819919 2224 .23485698
PRE 10 4150.26600000 2013.76717744 636.80%09580
Variances T DF  Prob>|T|

Unequal 0.5188 10.5 0.6147
Equal 0.5188 18.0 0.6102

For 0: Variances are equal, F' = 12,20 DF = (9,9)  Prob>F' = 0.0010
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N

Normahzed Annual Consumption of 1989 Participants
(by primary space heating fuel and plan)

EPLAN=1 FUEL=ELEC WA HRR R W R W b W

Variable: NAC

PREPOST N Mean Std Dev std Error
POS 134 11288.76470149 $381.06276143 464 .85302157
PRE 134 11119.41805970 5417.32875441 467.98592619
variances T OF  Prob>|T|

---------------------------------------

Unequal  0.2567  266.0 0.7976
Equal 0.2567  266.0 0.7976

For HO: Variances are equal, F' = 1,01  DF = (133,133)  Prob>F' = 0.9384

EPLANE] FUELEGAS WWWhwird it r e e e i i i e e et et ey i e A e i e e e e e e e e

Veriable: NAC _

PREPOST [ Mean Std Dev ‘ std Error
POS 298 5764 .81114094 8301.46220870 480.89079396
PRE 308 5569.39074675 7262.70532483 413.83104274
Variances T bF  Prob>|T|
Unequal 0.3080 587.9 0.7582
Equal 0.3087  604.0 0.7577

For HO: Variances are equal, F' = 1,34 DF = (297,307) Prob>F' = 0.0204

EPLAN=Y FUEL=OIL WoWwhadd it w ik d A Akt e e e e ek e e e e i ek e e e e e e e e e

Variable: NAC

PREPOST N Mean Std Dev std Error
POS 421 8498.504634679 49988.78683289 2436.30439782
PRE 426 8737.30880282 47964 37792290 2323.88170366
Variances T OF  Prob>|T|
Unequal -0.0709 842.6 0.9435
Equat -0.0709  B845.0 0.9435

For HO: Variances are equal, F' = 1,09 DF = (420,425) Prob>F' = 0,3957
EPLmlﬂ FUEL=PROP L gt g ) T T L I L T e e arer ey

Variable: NAC

I:REPOST N Mean Std Dev Std Error
POS 1 1031.60000000 . h -
PRE 1 1104.60000000 . .
Variances T DF  Prob>|T|

Unequal . .

Equal . .

NOTE: ALl values are the same for one CLASS level.
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Normahzed Annual Consumption of 1989 Participants L ~
 (by pnmary space heating fuel and plan) .

EPLAN=2 FUEL=GAS
Variable: NAC

PREPOST N Mean std Dev std Error ’
POS 1% 3858.66142857 177696738720 476.91451074 ]
PRE 15 4247.80133333 2033.87515044 525.14430573 -
Variances T DF  Prob>|T|

Unequal -0.5496 ©  26.9 0.5871
Equal -0.5470 27.0 0.5889

For HO: Varisnces are equal, F' = 1,31  DF = (14,13)  Prob>F' = 0.632

Variable: NAC

PREPOST N Nean std Dev std Error
poS 139 7116.98647482 4182.82542384 35478262193
PRE 141 734442312057 5149.62829572 433.67693620
Variances T DF  Prob>|T|
Unoqunl -0.4059  268.2 0.6851
Equal -0.4053  278.0 0.6856

For HO: Variances are equal, F' = 1,52 DF = (140,138) Prob>F! = 0,0148

@ ICF Resources Incorporated ' b\02427.3WppD3
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Normalized Annual Consumption of 1989 Participants - "~ .
‘ (by primary space heating fuel and plan)

EPLAN=3 FUEL=ELEC Wwiiihtwidinkdid
Variable: NAC

PREPOST N Mean Std Dev std Error
POS ’ 1;5 11700.08062857 7208.93323028 544 .94412987
PRE 17 14409.42011494 46296.01740792 3509.69202224
Variances T DF  Prob>|T|
Unequal -0.7628 181.3 0.4466
Equal -0.7649 347.0 0.4448

For HO: vVariances are equal, F' = 41.24 DF = (173,174) Prob>F! = 0.0000

EPLAN=3 FUEL=GAS mmnmm"nmmmn

Variable: NAC .
PREPOST N Mean Std Dev Std Errer

pos 763 6264.29158585 % 1467.59616992 1863.25208430
PRE 764 3271. 71990838 3622697376775 1310, 64591225
Variances T OF  Prob>|T|
Unequal  1.3049  1368.1 0.1922
Equal 13052 1525.0  0.1920

.For HO: variances are equal, F' = 2,02 DF = (762,763) Prob>F' = 0.0000

EPLANES FUEL=OIL Sttt ittt e e s e it ittt i e o s o o

Variable: NAC

l_’l_lﬁPO?‘.r_ ) N i Mean Std Dev Std Error
poS 92 5616.48993902 498306544552 22465393999
PRE 512 5427.69033203 3131.59326489 138.39817710
Variances T DF  Prob>|T|

Unequal 0.7155 820.8 0.;';;0;

Equal 0.7217 1002.0 0.4706

For HO: variances are equal, F' = 2,53 DF = (491,511) Prob>F' = 0,0000

@ ICF Resources Incorporated bIN02427.\AppD3
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Normahzed Annual Consumption of 1989 Participants
(by primary space heating fuel and plan)

Abod i iy ]

EPLAN=4 FUELSELEC

Variable: NAC

PREPOST N Mean Std Dev std Error
pos 13 13055.88769231  10628.29578499 2947. 75887874

PRE 13 15258. 18846154 10768.07755063 2986.52736515

Unequal -0. 5268 24.0 0.6045
Equal -0.5248 24.0 0.6045

For HO: Variances are.equal, F' = 1,03 DF = (12,12) Prob>F' = 0.9646

EPLAN®A FUELEGAS WWWWiwwwrawwws bbb b iy
Variable: NAC ‘ .
PREPOST N Mean std Dev std Error
pos 33 5612.36338346 - 3000.64224341 267.99267015
PRE 134 7632.80805970 15652.22727503 1352. 14649329
Variances T OF Prob>|7|

Unequal <1.4657 143, 4 0.1449
Equal =1.4607  265.0 0.1453

For HO: Variances are equal, F' = 25,65 DF = (133,132) Prob>F' = 0.0000

Varisble: NAC

PREPOST N Mean Std Dev Std Error
PoS 75 7266.61733333 4403.35763603 508.45594330
PRE 78 7579.43162308 4175, 18442558 472.74654384
Variances T DF  Prob>|T|
Unecual «0.4506 149.7 0.6530
Equal -0.4510 151.0 0.6526

For HO: Variances are equal, F' = 1,19 DF = (74,77) Prob>F' = 0.6439

EPW-{. FUEL.pr mmmmmmmm
Variable: NAC

PREPOST N Mean std Dev Std Error
POS 1 2344. 17000000 ) o
PRE 1 2131.72060000 . .
Variances T DF  Prob>|T|
Unequal . . .
Equal . . .

NOTE: All values are the same for one CLASS level.

_ . -
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Normalized Annual Consumption of 1989 Participants
- (By primary space heating fuel and plan)

EPLAN=5 FUEL=ELEC
Variable: NAC

PREPOST N Mean Std Dev Std Error
pos 13 13716.54307692 854466927296  2369.86486120
PRE 13 17166.77923077 9687.37351680 2686, 79399534
Variances T OF  Prob>|T|

U -0.9620  23.6  0.3453
Equal -0.5630  24.0  0.3451

For HO: Variances are equal, F' = 1.29 DF = (12,12) Prob>F'! = 0.6706

Variable: NAC .
Std Error

PREPOST N Mean Std Dev
POS 4] 4515,82746667 3231.80924476 373.17718749
PRE 74 5550.97675676 6908.79129547 803. 13067467
Variances T OF  Prob>|T|

L -1.1689  103.2 0.2451
Equal -1.1739  147.0 0.2623
For HO: variances are equal, F' = 4,57 DF = (73,74) Prob>F' = 0.0000

EPL“BS FUEL;‘OH_ NEANARRARRRF AR R AR T ERRRAWTERTRERRRR TR R RER R TRV R W i R W
Varisble: NAC

PREPOST N Mean Std Dev Std Error
o p mmaRenam e et
\_I?fianc.:es ______ T L _.Proi_arlrl

vl < I -+

For HO: Variances are equal, F' = 2.95  DF = (78,79) Prob>F' = 0.0000

EPLANZS FUELSPROP WHtta it nwd ittt N At h A S U N A A A A A AR SR A A A VA
Varijable: NAC

RO e N e e O e, Std Dev Std Error
mo1 Ememy  wiman e
Variances T DF  Prob>|T|

Unequal  -0.8131 4.0 0.4623

Equal -0.8131 4.0 0.4618

For HO: Variances are equal, F' = 1.21 DF = (2,2) Prob>F' = 0,9052

@ ICF Resources Incorporated
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: | Appendix D:
: Savings Based on
' Billing Data

 Section 4:
Savings from 1990
Installations
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Normalized Annual Consumption of 1990 Participants ~

PREPOST N Mean Std Dev std Error
POS 1986 6643.03062437 17754 .65067235 398.40291721
PRE 1988 6988.92055332 19949.96258978 447.43906172
Variances T DF  Prob>|T|
Unequal  -0.5773 3920.1 0.5637
Equal -0.5773 3972.0 0.5638

For HO: Variances are equal, F/ = 1.26 DF = (1987,1985) Prob>F/ = 0.0000

@ ICF Resources Incorporated
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. Normalized Annual Consumption of 1990 Participants

(by plan)

EpLAN;j WhHRRRTRNE R RN R TR AR R W d i *ﬁtf'tt**tt'
Variable: NAC
PREPOST N Mean Std Dev Std Error
;’8; 334 6152.81862275 5062.40421215 277.00243415
PRE 338 6319.62647929 5156.18178769 280.45931593
Veriances T DF  Prob>|T|

{ -0.4232 670.0 0.6723
Equal -0.4231. 670.0 0.6723

For HO: Variances are equal, F' = 1.04 DF = (337,333) Prob>F! = 0.7373

EPLANED Shwhir b et it e i et e i e it i e e e v e v e v e e e

Variasble: NAC

PREPOST N Mean std Dev std Error
POS 167 6043.02257485 4010.19789958 310.31843018
PRE 167 6102.45347305 4372.49406374 338.35374906
Ver{ances T OF  Prob>|T|

L -0.1294 329.5 0.8971
Equal -0.1294 332.0 0.8971

For HO: Variances are equal, F’ = 1.19  DF = (166,166)  Prob>F’ = 0.2661

EPLANET S *#hird i h kA W AW AR R i e i i e i e R R R R C e

Vari.ble: NAC

PREPOST N Mean Std Dev Std Error
POS 841 7384.43115339 26772.82761538 92320095225
PRE 836 8029.03593301 30239.41800707 1045.85214072
Variances T DF  Prob>|T|
Unequal -0.4621 1648.4 0.6441
Equal -0.4622 1675.0 0.6440

For HO: Variances are equal, F' = 1.28 DF = (835,840) Prob>F’ = 0.0004

EPLANRS WHNARARRAAR TRt drrh d v rr AT d e v e e W A r R e d W Wk i s dr e e e Wil

Variable: NAC

PREPOST N Mean Std Dev std Error
POS 321 7088.71778816 4805.63585151 268.22443721
PRE 322 73164.65475155 5120.14768410 285.33467495
Variances T OF  Prob>|T|
Unequal -0.5769 638.7 0.5642
Equal -0.5769 641.0 0.5642

For HOX" Variances are equal, F! = 1,14 DF = (321,320) Prob>F’ = 0.2570

@ ICF Resources Incorporated
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Normalized Annual Consumption of 1990 Participants

(by plan)

EPLA“.S WRRRWA b b el W o AR ARTRR R R TR R
Variable: NAC

PREPOST N Meain Std Dev Std Error
POS 323 5086.83473684 3336.96700690 185.67381103
PRE 325 . 5142.26987692 3688.15985874 204 .58229974
Variances T DF  Prob>|T|

Unequal -0.2007 640.4 0.8410

Equal -0.2006 646.0 0.8411

For HO: Variances are equal, F/ = 1,22 DF = (324,322) Prob>F’ = 0.0726
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. Normalized Annual Consumption of 1990 Participants -

' (by urban/rural status)

URBRUR=RURAL R RRR AR
Vvariable: NAC

PREPOST N Mean Std Dev Std Error
POS 701 . 7523.60400856 29318.45064362 1107.34259798
PRE 700 . 7630.327¢5714 28273.11813852 1072.40306449
Variances T DF  Prob>|T|

Unequal -0.0692 1397.6 0.9448

Equal -0.0692“ 1369.0 N.9448

For HO: Variances are equal, F/ = 1,07  DF = (700,699) Prob>F! = 0,383

V-rlablez NAC

PREPOST N Mean $td Dev std Error
POS 1285 6162.65557198 4249.48724163 118.54547082
PRE 1288 6640.32957298 13300.21696746 370.59605692
Veriances T DF . Prob>|T|
Unequal -1.2277  1547.6 G.2198
Equal -1.2265 2571.0 0.2201

For HO: Variances are equal, F’ = 9,80 DF = (12687,1284) Prob>F’ = 0,0000
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Normalized Annual Consumption of 1990 Participants -
) (by urban/rural status and plan)

Qﬁﬁ*ﬁtﬂﬁ**ﬁ'ﬁ'ﬁt*ﬁ*&*ﬂitﬁﬁ‘*ﬁﬁ't*ﬁ*t***ﬁ'*ﬁ*tﬁ**ﬁﬁ****'t‘**ﬁ**&**ti*'

EPLANZ1 URBRURSRURAL WWwiisrikiririri i i ik i e

Variable: NAC ‘
PREPQST N Mean Std Dev std Error Minimum Maximum  Variances T DF  Prob>|T|

pos 140 56999400714 5087.0908471 429.93764736 33.47000000 1:000.130000 Unequal  -0.5123  280.9  0.6088
PRE 143 6015.6202098 5278.3328605 441.39636808  16.88000000 30745.080000 Equal -0.5121 281.0 0.6090

For HO: Variances are equal, F' = 1.08  DF = (142,139) Prob>F' = 0.6629

'EPLAN=1 URBRUREURBAN iikirkirb ik ikt FAA AR R Rk NI AR R :
Variable: NAC .

PREPOST N Mean Std Dev std Error Minimum Max i mum Variances T DF Prob>|T|
pos 19 6479.6381959 5032.3085992 361.29B70155 229.51000000 40884.720000 Unequal  -0.1229  367.0  0.9023
PRE 195 6542.5644103 5066.7767185 362.83941716 554.55000000 37960.540000  Equal -0.1229  387.0 0.9023

For HO: Variances are equal, F' = 1.01  DF = (194,193)  Prob>F' = 0.9245

EPLAN=2 URBRUR=RURAL P reaanpearar eyt A TR D T s D a g ittt L i sl D i Dl il ]

Variable: NAC

PREPOST N Mean Std Dev Std Error Minimm Meximum  Variances T DF  Prob>|T|
POS . 52 6317.4092308 3990.5478997 553.38942576 1598.8100000 21196.910000 Unequal 0.2084 101.4 0.8354
PRE 52  6160.3165385 3692.2511403 512,02310801 1782.1400000 19342.080000 Equal 0.2084 102.0 0.8354

Foi' HO: Variances are equal, F' = 1.17  DF = (51,51) Prob>F! = 0.5811

EPLAN=2 URBRUR=URBAN WRAATR AR RRRRRRRRRRRRRRRRTARNARERRRRRRRNERR RN TR RRRRERNR RN RRERARRRERRRRRRNAARRRRRERRNERAA TR RN RN NN TRR RS

Variable: NAC

PREPOST N Mean Std Dev std Error Minimum Maximum  Variances T DF  Prob>|T|
POS 115 5918.9520870 4030.2874672 375.82624418 1538.1900000 20965.320000 Unequal -0.2738 223.3 0.7845

PRE 115 6076.2893043 4662.4512128 434.77581742 855.1100000 35429.080000 Equal -0.2738 228.0 0.7845
For HO: Variances are equal, F' = 1.34 DF = (114,114) Prob>F' = 0.1212 ‘

e e iR
EPLAN=3 URBRURZRURAL "HWirdwawsriwsried ik bk i e A i L Ll i

Variable: NAC

PREPOST N Mean std Dev std Error Minimum Maximum  Variances T DF  Prob>|T|
POS 265 10030.809469 49167.659538 3141 2065435 706.03000000 771375.19000 Unequal 0.0439 482.0 0.9450
PRE 239 9836.969163 4B8049.937043 3108.0920501 344.58000000 743902.44000 Equal 0.0439 482.0 0.9650

for HO: Variances are equal, F' = 1.05 DF = (244,238) Prob>F' = 0,7218

EPLANZ3 URBRURZURBAN S iriritese s deae s s s e e e et i b e o e s s e s dr e e e e it e e e e e e e e et ety e ey e A e et s e ey e e e e s

Variable: NAC

PREPOST N Mean Std Dev std Error Minimum Maximum  Variances T DF  Prob>|T|
POS 596 6296.5742953  4062.068513 166.38880945 526.73000000 36368.73000  Unequal -1.2747 651.0 0.2029 .
PRE 597 7305.2569682--18902.576406 773.63075136 724.22000000 442734.41000 Equal -1.2737  191.0 0.2030

For HO: variances are equal, F' = 21,65 DF = (596,595) Prob>F! = 0.0000
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Normalized Annual Consumption of 1990 Participants - .
| (by urban/rural status and plan) .

|

m*mﬁmwmammwmumﬁmnmwmmn«‘

Variable: NAC ’ . -
PREPOST N Mean Std Dev std Error Hinlm Maximum  Variances T ""l-)f_“_ft_'?k_;:!ﬂ ,
POS . 145 T162.3542759 4595.8674054 381.66601403 348.82000000 28129.400000  Unequal  -0.8148  286.6  0.4159

PRE 146 7624.7580822 5074.8797855 420.00003945 586.15000000 33594.530000 Equal  -0.8145  289.0  0.4160

For HO: Variances are equal, F' = 1,22 DF = (145,144) Prob>F! = 0.2347

Variable: NAC

PREPOST N Mean Std Dev Std Error Minimm  Maximum  Variances T BF  Prob>|T|
POS 176 7028.0513636 4984.0442045 375.68646739 567.9700000 32378.030000  Unequal . -0.0543  349.6 0.9567
PRE 176 7057.4099432 5157.6475330 388.77231064 1437.2100000 35479.410000 Equal -0.0543  350.0 0.9567

For HO: Variances are equal, F' = 1.07 DF = (175,175) Prob>F! = 0.6511

EPLAN=S URBRURZRURAL Wiirwhsririirirdriri i
Variable: NAC

PREPOST N Mean Std Dev std Error Minimum Maximum  Variances T OF  Prob>|T|
PoS 119 5474.4523529 3894.1153733 356.97297100 187.7800000 24240.730000  Unequal  -0.5790  227.3 0.5632
PRE 120 5803.4092500 4841.7988931 &441.99374544 1085.0500000 40544.000000  Equal -0.5785  237.0 0.5635
For HO: Variances are equal, F' = 1.55  DF = (119,118)  Prob>F! = 0.0185 , .

Variable: NAC

PREPOST N Mean Std Dev std Error Minimum Maximum  Variances T DF  Prob>|T|
POS 204 4B60.7244608 2951.0833964 206.61716531  805.5200000 20294.520000 Unaqual 0.3743 404.5 0.7084
PRE 205 4755.2614634 2742.4959292 191.54422430 1400.5800000 15251.510000 Equal 0.3744 407.0 0.7083

For HO: Varisnces are equal, F!' = 1.16 DF = (203,204) Prob>F!' = 0.2964
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| Normalized Annual Consumption of 1990 Participants

(by owner/renter status)

OWNRENT=H WRNRR WL URR RN RN R PR RRA RN RRA R RN RN RR TR RN RN ARl R Wi i b W e el e e i

Variable: NAC
PREPOS N ) Mean

Std Dev

std Error

------------------------------------------------------------------------------

POS 776 7169.66139175
PRE 7% 7338.81844961
variances T DF  Prob>|T|
Unequal  -0.6299  1541.1 0.5289
Equal -0.629%9 1548.0 0.5288

For HO: Variances‘ are equal, F' = 1.14

5113.96873407
5453.41051939

DF = (773,775)

183.58077878
196.01879324

Prob>F’ = 0.0740

OWNRENT=T HRRERRRRIERRR RN RN RE R RRRR AR RRRAR R R R ARERR N RN R R R R R W w W

Variable: NAC

std Error

PREPOST N Mean
POS 1210 6305. 29056198
PRE 1214 676583902801
variances T DF  Prob>|T|
Unequal  -0.4763 2391.2 0.6339
Equal -0.4762 2422.0 0.6340

For HO: Variances are equal, F’' = 1.26

22371.87144641
25157.11633406

DF = (1213,1209)

643. 14608446
722.02380215

Prob>F’ = 0.0000

@ ICF Resources Incorporated
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Normalized Annual Consumption of 1990 Participants .
' (by owner/renter status and plan) | .

EPLAN=1 OWNRENT=H L raararraparararrargr e oror e e e e e e A T L o e )

Variable: NAC \ ‘ -

PREPOST N Mean std Dev std Error Minimum Maximum  Variances ) T ?f....ff?‘f!ﬂ X
pos 155 7358.5978710 5525.0854026 443.78553892 33.47000000 31000.130000 Unequal - -0.3792  308.0 0.7048
PRE 155 7597.9604839 S587.9546354 448.83531722 1688000000 30745.080000  Equal 03792 3080  0.7048 ,

For HO: Variances are equal, F' = 1,02  DF = (154,154) Prob>F' = 0.8885

EPLAN=1 OWNRENT=Y L 2 12 a il aaaaaaaa TR S e L v D Dl i e g Dl g g D T T s T T

Variable: NAC

PREPOST N Mean Std Dev std Error Minimum Maximum  Variances "__T DF Prob:_l!!
pos 179 5108.7081006 4378.5203054 327.26597306 496.53000000 40884.720000 Unequal  -0.2747  360.0 0.7837
PRE 183 5236.8769399 4498.4931122 332.53817958 655.07000000 37960.540000  Equal -0.2746  360.0  0.7838

For HO: Variances are equal, F' = 1,06 DF = (182,178) Prob>F! = 0.7177

EPLANE2 OWNRENTEH *W*addrwdddd dh it d kAt t vt drd W r kW h et dr i e e e e e i i e e il el e e e i i e e W i e e e

Variable: NAC

PREPOST N Mean Std Dev Std Error Minimum  Maximum  Variances T DF  Prob>|T|
POS 92 6343.6871739 4131.6078848 430.74989861 1598.8100000 21196.910000  Unequal  -0.6050  176.8 0.5459
PRE 92 674B.6911957 4914.4634452 512.36823284 855.1100000 35429.080000  Equal -0.6050  182.0 0.5459
For HO: Variances are equal, F' = 1.41 DF = (91,91) Prob>F! = 0.0996 .

EPLANZ2 OWNRENTST Wairddd i drdd i e it e i e it e e e e e e e e e e e e e i e e e e e i o i W e e e e

Variable: NAC

PREPOST N Mean Std Dev Std Error Minimum Maximum  Variances T DF  Prob>|T|
POS 75 5674.2073333 3851.3858133 444.71972721 1538.1900000 20908.720000 Unequal 0.60%90 146.4 0.5435
PRE 75 5309.7352000 3468.6352947 400.52350423 1577.8600000 18344 .710000 Equal 0.6090 148.0 0.5435

For HO: Variances are equal, F' = 1.23 DF = (74,74) Prob>F' = 0.3699

Ld g a4 g Ladad d g 4t )4 g g dd g g g WhAhRh R ddrd
EPLAN=3 OWMRENTEH Wwawwhwdiirkwdb Wl e et o e drdrode o *.'mﬁf“*"ﬁ"titﬁ“i“ﬁ*'.'mﬁit

Variable: NAC

PREPOST N Nean Std Dev Std Error Hinimum Maximm  Variances T DF  Prob>|T|
POS 264 7436.534BB64 5646.7702586 347.53468517 706.03000000 36368.730000  Unequal 0.1291 523.4 0.8973
PRE 262 7372.1514122 5790.6848320 357.74970366 344.58000000 46795.740000  Equal 0.1291 524.0 0.8973

For #O0: Variances are equal, F' = 1.05 DF = (261,263) Prob>s' = 0,6839

EPLAN=3 OWNRENTSET #oiriiiw ikt ks s e o ettt L
Variable: NAC :
PREPOST N Mean Std Dev Std Error Minimum Maximum  Variances T DF  Prob>|T| ,

POS 577 7360.5916638 32105.288601 1336.5606526 526.73000000 771375.19000 Unequal -0.4793"-;‘]5(-1::/"" 6.631;
PRE 574 8328.8682404 36290.138531 1514.7211163 724.22000000 743902.44000 Equal <0.4795 1149.0 0.6317 .

For HO: Variances are equal, F' = 1.28 DF = (573,576) Prob>Ft = 0.0034

bi\02427.3\AppD4
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' Normalized Annual Consumption of 1990 Partlclpants
- (by owner/renter status and plan)

WAR AR R AR A W W e W Ve vt e e s o6 e et Vs o s o s o s o Ao e o o s s s s o o o

EPLANZG OWNRINTE)! Arden siviriviriedic b
Variable: NAC

PREPOST N Mean Std Dev std Error niniuun Maximum  Variances I _______ l_)f"_Protx !1_‘[
POS 109 Ba0H.ICABAR6 57564844194 SU3.479E04LT 348.82000000 30482.450000  Unequal  -0.6180  213.5 0.5372
PRE 109 9074.03330%8 3857.8543780 561.08068982 586.15000000 35479.410000  Equal -0.6180 216.0  0.5372

For HO: Variances are equal, F' = 1.24 DF = (108,108) Prob>F! = 0.2619

WRARRARRRWR PR BTN R SRR RRRNRRRR AR R R R TR R R AR TR R dr b
EPLANSSG OWNRENT=T Wwiawi Aadaa g i Lt g g d g 2l s DT T T

Variable: NAC

PREPOST N Mean Std Dev std Error mninun Maximum  Variances T. OF  Prob>|T|
Pos 212 6307.4908491 4367.5761192 299.96435941 567.9700000 37378.030000  Unequal  -0.2497  422.9  0.8030
PRE 213 6414.2899061 4450.5974284 304.94991100 1437.2100000 33594.530000 Equal  -0.2497  425.0  0.8030

For HO: Variances are equal, F' = 1.04 DF = (212,211) Prob>fF! = 0,7845

EPLAN=S OWNRENT=HN wmmwmmm«uﬁummmmmummmumam*

Variable: NAC

PREPOSY N Mean Std Dev std Error Hinim mim Variances T DF  Prob>|T|
POS 156 6012.3063462 3700.1340594 296.24781789 1368. 8100000 24240, 730000 Unequal -0.3249  302.2 0.7455
PRE 156 6160.9094231 4353.0057733 348.51938899 1085.0500000 40544.000000  Equal -0.3249  310.0 0.7455

For HO: Variances are equal, F' = 1.38  DF = (155,155) Prob>F! = 0.0439

EPLAN=S OWNRENTET Whadwir e e w dd ittt Wtk v S A e i W i i e i i e e e e i e i i o W Y I o AR A o A W A S i

Variable: NAC

PREPCST N Mean Std Dev Std Error ninim Maximum  Varfances T OF  Prob>|T|
POS 167 4222.3223353 2694.3181656 208.49259922  187.7800000 21774.460000 Unequal 0.0700  333.5 0.9442

PRE 169 4201.9872189 2626.4308519 202.03314246 1400.5800000 21759.750000  Equal 0.0701 334.0 0.9442
For HO: Variances are equal, F' = 1.05 DF = (166,168) Prob>F! = 0,7417 )
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Normalized Annual Consumption of 1990 Participants -~ .

. ’ (by primary space heatmg fuel) .
[

FUEL=ELEC TR AR
Varisble: NAC .
PREPOST N Hun ‘ Std Dev std Error »
pos 192 12085.86088542 691870516554 49931453622 .
PRE 193 12415.22103627 7253.27599579 522,10223063
Varisnces T OF Prob»|T|

Unequal  -0.4559  382.3 0.6487
Equal -0.4558  383.0 - 0.6488

For HO: v.rimcol's are equal, F’ = 1,10 DF = (192,191) Prob>F’! = 0.5142

FUELRGAS W Wt it it it it i i st i e i S i e i e A A i i i e e i
Variable: NAC

PREPOST N Hean Std Dov std Error
l;os 506 5201.71173913 3515. 64159630 156.28933234
PRE . 504 5957.11769841 19812.93629801 882.53832682
Variances T DF  Prob>|T|

Unequal -0 8428  534.5 0.3997
Equal -0.8444 1008.0 0.3986

For HO: Varfances are equel, F/ = 31.76 DF = (503,505) Prob>F’ = 0,0000

Variable: NAC

PREPOST N Mean std Dw ' std Error
pos ors 666211868718 2¢807.98601922 79.49140018
PRE oT? 6770.94264074 23931.65976906 765 .64162809
var{snces T OF  Prob>|T|

---------------------------------------

Unequal -0.0986 1947.2 0.9214
Equal -0.0986 1950.0 0.9214

For HO: Variences are equal, F/ = 1,07 DF = (974,976) Prob>F! = 0.2616

FUELEPROP Sttt s it A i i A

Variable: NAC

PREPOST N Mean Std Dev Std Error

pos w 670002142857 4456.41808325 1191.02783141

PRE 14 6489.70642857 4264 .08197100 1139.62384319

Variances T OF  Prob>|T| )
ol A S << ‘

For HO: Variances are equal, F’ = 1,09 DF = (13,13) Prob>F’ = 0,.8760
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Normalized Annual Consumption of 1990 Participants
" (by primary space heating fuel and plan)

EPLAN=1 FUEL=ELEC e e o ol i o o o o o o 3o o R A A A A oA o o il o e o o o A ol o e o 0 0 A S R e ol e e o O o o o S Y S W e e W ey

Variable: NAC

PREPOST N Mean std Dev std Error Minimum Maximum Variances T DF Prob>|T|
POS 17 16041.321176 6390.0911757 1549.8247573 5861.6200000 27841.120000 Unequal -0.4068 33.0 0.6868
PRE 18 16960.419444 6975.0532774 1644.0358239 6104.4100000 30745.080000 Equal -0.4057 33.0 0.6875

For HO: variances are equal, F' = 1,19  DF = (17,16) Prob>F! = 0.7303

EPLAN=1 FUEL=GAS P T L L L urararmnarananary g aaremrars e e e T B e B B BT TR AT DDA D ALt R D D DT D e it i L]

Variable: NAC

PREPOST N Mean Std Dev std Er or Minimum Maximum  Variances T OF  Prob>|T|
POS 102 4667.14B1373 3864.6330244 382.65568!36 496.53000000 25280.560000  Unequal 0.6394 195.9 0.5233
PRE 103 4349.3233981 3219.8344677 317.25971719 655.07000000 23073.700000 Equal 0.6400 203.0 0.5229

For HO: Variances are equal, F' = 1.44 DF = (101,102) Prob>F! = 0.0672

EPLAN=1 FUEL=0IL VA e v o o o o Y Y A A A et et T A T A W R A A R R A A T A A W A T TV A o VA A A W WA T A Y e 0 o A Y e e A T o A A A T A W W S e e A o e s Vet o e o e o

Variable: NAC

PREPOST N Mean Std Dev std Error Minimum Meximm  Variances T DF  Prob>|T|
POS 189 5807.0590476 4180.5954422 304.09357244  33.47000000 40884.720000 Unequal -0.6519 377.9 0.5148
PRE 191 6090.2071204 4285.7358408 310.10496194  16.88000000 37960.540000 Equal -0.6518 378.0 0.5149

For HO: variances are equal, F' = 1.05 DF = (190,188) Prob>F' = 0.7333
EPLA":] FUEL=PROP FRBWNARR R RN W R RRR NN AT R RNRRRR R RRR RN RRRR RN R RN AR ERRRWR AR RN BRNRRRN R R R TR R U RN RR RN WA AR RN NN R AR R R AR R WA

Variable: NAC

PREPOST N Mean Std Dev std Error Minimum Maximum  Variances T DF  Prob>|T|
POS 2 11447 920000 3419.9360893 2418.2600000 9029.6600000 13846.180000 Unequal 0.1830 1.9 0.8727
PRE 2 10747.380000 4195.7029390 2966.8100000 7780.5700000 13714.190000 Equal 0.1830 . 2.0 0.8717

For HO: Variances are equal, F' = 1.59 bF = (1,1) Prob>F' = 0.8707

NRRANRWRTRERNRNRRRARNRRRNRNRER IR EARRARR VIR R RN RN RN WA AT AU AW I A ST W Yo S S o o o A T W S o o S o o o o o e o
EPLAN=2 FuEL;BAs LA b bl d bl bt b DLt g D T L L L L e T T T L L L g i

Variable: NAC

PREPOST N Mean Std Dev std Error Minimum Maximum  Variances T DF  Prob>|T|
POS 21 B357.6000000 4636.7052729 1011.8120423 2644.1100000 20908.720000  Unequal 0.2883 39.7 0.7746
PRE 21 7926.8390476 5038.1830366 1099.4216729 3125.6900000 23339.620000  Equal 0.2883 40.0 0.7746

For HO: Variances are equal, F' = 1.18 DF = (20,20) Prob>F! = 0.7140
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Normalized Annual Consumption of 1990 Participants " |
. " (by primary space heating fuel and plan) .

v
T a laa T Ta g il 2 p DA e e a2 a2 add g d D el d gl e a2t 2 d el e I

EPLANE2 FUEL®O]L Wwtrirdiririirkirkirbird

Variable: NAC

PREPOST N Mean Std Dev std Error Minimum Max imum Varionces__ "I _____ "?f“"l_’r_'?t_::!‘_r! .
POS 143 5617.8893706 3632.9279142 303.80069412 1538.1900000 21196.910000 Unequal  -0.0737  283.3 0.9413
PRE T T 3eta aoriiee Bo.4rooaTrs |855.1100000 19342,080000  Equal -0.0737 2840  0.9413 -

For HO: Variances are equal, F' = 1.10  DF = (142,142)  Prob>F' = 0.5658

EPLA“.Z FlEL.pr P rararereararera e S S R e a2 o d g n e e T e d 2 s i D g D L e T T T
Variable: NAC l

PREPOST N Nean Std Dev Std Error Minimum Maximum  Variances T OF  Prob>|T|
PoS "1 ao93.as00000 . . 4093.4600000 4093.4600000  Unequal ) . )
PRE 1 3934.8300000 : . 3934.8300000 3934.8300000  Equal : : )

NOTE: A_ll values are the same for one CLASS level.

WWWWWWWMWQMQMWWN

EPLANSS FUELRELEC *oowwwswiwaw bttt bt TR i bbb bbbt b
Variable: NAC

PREPOST N Mean std Dev std Error Kinimum Maximm  Variances T OF  Prob>|7|
pos 164 11679.331280 635.7824058 533.78492688 1425.0400000 36368.730000  Unecual  -0.2086  325.2  0.E34
PRE . 164 11840.849756 7184.0658716 560.98129641 1299.9500000 46795.740000  Equal -0.2086  326.0 0.8349

For HO: Variances are equal, F' = 1.10  DF = (163,163) Prob>F' = 0.5265
EPLm.; FUEL=GAS mmmmﬂmmmmmwwmn&mmmuuum

Variable: NAC

PREPOST N Mean Std Dev std Error Minimum Maximum  Variances T DF  Prob>|T|
POS 141 4592.4647518 2429 912843  204.6355769 706.03000000  14659.22000 Unequal -0.9007 137.1 0.3693
PRE 137 7485.6088321 37520.154661 3205.5631454 764.61000000 442734.41000 Equal -0.9137 276.0 0.3617

For HO: Variances are equal, F' = 238.42 DOF = (136,140) Prob>F' = 0.0000

WA dr i e e
EPLANSS FUEL®OIL oo e w itk t d W e h h v i e W e e e e e i dr e i i de e et e e e e e e i de e de e e oo TRWWRARRRATRANNERRAEN RN ARTETNNRR TS b b il

Variable: NAC

PREPOST N Mean Std Dev  std Error Minimum Maximm  Variances T OF  Prob>|T|
pos 345 7599.2317101 41318.043848 2224.4887036 526.73000000 771375.19000  Unequal  0.0075  685.5  0.9942
PRE 343 7576.6031487 39957.014210 2157.4759741 344.58000000 743902.44000  Equal 0.0073  686.0 0.9942
For HO: Varisnces are equal, F' = 1,07  DF = (344,342) Prob>f' = 0.5355 '
EPLAN=3 FUELSPROP ittt ittt ittt s b A A

Variable: NAC

PREPOST N Mean --Std Dev std Error Minimum Maximum  variances T OF  Prob>|T|
POS 5 6562.1860000 5602.0913581 2505.3314186 3148.6600000 16468. 160000 Unequal 0.1115 -;:6 ------ 6-;;;6
PRE 5 6165.2380000 5655.7607294 2529.3330911 827.0300000 15698.260000 Equal 0.1115 8.0 0.9140

For HO: Variances are equal, F' = 1.02 DF = (4,4) Prob>f' = 0,9857
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Normalized Annual Consumption of 1990 Participants * .

‘ _ (by primary space heating fuel and pian)
EPLAN=4 FUEL=GAS dedrek RARNEARERETRER RN SRR w e SR R R e i i
Varisble: NAC
© PREPOST N Mesn Std Dev Std Error Minimm Maximum  Variances T DF  Prob>|T|
. POS 161 5943.3981988 3966.8643356 312.63270630 1159.6000000 28129.400000 Unequal -0.3255 316.6 0.7450
PRE 161 6095.4149689 4403.2638249 347.02580418 1437.2100000 33594.530000  Equel -0.3255 320.0 0.7450

For HO: Variances are equal, F' = 1.23  DF = (160,160)  Prob>F' = 0.1879

EPLAN=4 FUEL=0IL L 2 S T aaaaa i ad e D e e g g L g ] g T T R R

Variable: NAC

PREPOST N Mean Std Dev Std Error Minimum Maximum  Variances T OF  Prob>|T!
POS 123 8279.3147154 5124.4761018 462.05844746 567.9700000 30482.450000  Unequal ~0.3147  244.9 0.7532
PRE 124 B4B6.9545968 5243.4193460 470.87295765 1147.5500000 35479.410000 Equa! -0.3147 245.0 0.7532

For HO: variances are equal, F' = 1.05 DF = (123,122) Prob>F! = 0,8001

EPLANESL FUELEPROP Mttt e i it s i i i S i i e T SR A S I I S A I R Wi ek
Variable: NAC

PREPOST N Mean Std Dev Std Error Rikimum Maximm  Variances T DF  Prob>|T|
POS S 6297.8600000 3557.1477595 1590.8048392 ¢569.0800000 10884 .000000 Unequal -0.0119 7.7 0.9908
PRE 5 6322.5720000 2962.2822023 1324.7728746 2914.5900000 9827.190000 Equal -0.0119 8.0 0.9908

. For HO: Variances are equal, F' « 1.44 DF = (4,4) Prob>F' = 0,7315
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Normalized Annual Consumption of 1990 Participants

" (by primary space heating fuel and plan)

EPLAN=S FUEL=GAS
Variable: NAC

PREPOST N Mean Std Dev Std Error Minimum mtm Variences T l_)f_"_frob:!!'! .
pos B1 4642.997407 2632.3366233 292.481B4703 1374.2600000 14049160000 L -0.0099 160.6  0.9921
PRE 82 4646.9898780 2531.9849614 279.61096328 1205.3500000 12522.030000 Equal -0.0099 161.0 0.9921 v
For H0: Variances are equal, F' = 1,08 DF = (80,81) Prob>F¢ = 0,7278
EPLANSS FUILBOIL i ieir ik ek R i i ivhw dabbetudoditodaintdedatndab bbbttt bbedaleduinbid bt
Variable: NAC
PREPOST N Mean Std Dev std Error Minimum Maximm  Varisnces T DF  Prob>|T|
POS 175 5454.75B4571 3885.6831515 203.73003693 187.7800000 24240.730000 Unequal  -0.4264  345.2  0.8701
PRE 176 5642.2970455 4342.9654650 327.36333920 1085.0500000 40544.000000 Equal -0.4263 349.0 0.6702
For HO: Variances are equal, F' = 1.25 DF = (175,174) Prob>F' = 0.1427
EPLAN=S FUELBPROP WWSarwirtririiew i b wirw bbb bbb
Variable: N*”
PREPOST N Mean Std Dev Std Error Minimm Maximm  Variances T DF  Prob>|T|
POS 1 2510.7700000 . . 2510,7700000 2510.7700000 Unequal . . .
PRE 1 2987.2500000 . . 2987.2500000 2987.2500000 Equal . . .
NOTE: ALl values are the same for one CLASS level. ‘
L)
'
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Normalized Annual Consumption of 1990 Participants
' (by consumption level)

SIZE=BIG EPLAN=1 WRRRRRRRRIRRNRRNEERRRRRRRRTE T TR RRRRR TR R AR AR R TR TR R RT R TR bW

Variable: NAC

PREPOST N Mean Std Dev std Error
POS 66 14064 .65575758 - 5987.55069015 737.01654177
PRE 62 14889.35967742 6019.00106382 764 .41389952
Variances T DF  Prob>|T|
Unequal -0.7767 125.4 0.4388
Equal -0.7768 126.0 0.4387

For HO: Variances are equal, F/ = 1.01  DFf = (61,65)  Prob>F’ = 0.9648

SI1ZE=BIG EPLAN=2 L g a0t g g g et d gl st da g a2l

variable: NAC

PREPOST N Mean Std Dev - Std Error
POS 32 12611.06562500 3875.26144085 685,05591092
PRE 30 13112.63533333 5422.42771027 ‘ 989.99532445
variances T DF  Prob>|T|
Unequal -0.4166 52.2 0.6787
Equal -0.4211 60.0 0.6752

For KO: variances are equal, F/ = 1.96 DF = (29,31) Prob>F’ = 0,0691

SIZE=B1G EPLAN=3 "ﬂﬁ*ﬁtﬁ'ﬁtﬁtﬁiﬁﬁiﬁ'ﬁ*ﬁtﬁtﬁ'ﬁiﬁtﬁi‘tltﬂt*.ﬂﬁﬁ"'iﬁ'ﬁﬁt&ﬁ*'*Qﬁ

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 129 21024 .04232558 66812.98814572 5882.55559672
PRE 131 24871.59000000 74266.16585037 6488.66503761
Variances T DF  Prob>|T|
Unequal -0.4393  255.9 0.6608
Equal -0.4389  258.0 0.6611

For HO: Variances are equal, F' = 1.24 DF = (130,128) Prob>F’ = 0.2313

SIZElB[G EPLA"34 Lt d g d gt gy g 1 T L g VR e e e ey
Variable: NAC
PREPOST N Mean Std Dev Std Error

POS 70 14326.83114286 5031.07541546 60; -55655;53
PRE 81 14015.17283951 5790.93967835 643.43776204
Variances T DF Prob>|7|
Unequal 0.3539 149.0 ', 7239
Equal 0.3503  149.0 0.7266

For l_lO Variances are equal, F/ = 1,32 DF = (30,69) Prob>F’ = 0.2321

@ ICF Resources Incorporated bI\02427.3\AppD4
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Normalized Annual Consumption of 1990 Participants -
’ (by consumption level)

SI12EsBIG EPLAN=S Wit -
Variable: NAC !

PREPOST N ‘ Mean std Dev std Error
pos 2 12913.11031250 3696.34638165 653.42789802
PRE 37 12714.51513514 5511.5535“90 906.09382455

---------------------------------------

Unequal 0.1778 63.3 0.8595
Equal 0.1729 67.0 0.8633

For HO: Variances are equal, F' = 2,22  DF = (36,31)  Prob>F’ = 0.0258

Variable: NAC

PREPOST N Mean Std Dev ‘Std Error
POS 268 4204 .38111940 1987. 74585455 121.42090329
PRE 2716 4394.54148551 2065,71940676 124.34169651
Variances T DF  Prob>|T|

---------------------------------------

Unequal  -1.0942  542.0 0.2744
Equal -1.0936  542.0 0.2746

For HO: Variances are equal, F/ = 1,08 DF = (275,267) Prob>F’ = 0.5274

Variable: NAC ’
PREPOST N Mean Std Dev std Error

POS 135 4486.15311111 1924 .58578689 165.64197113
PRE 137 4567.37715328 1962. 72536650 167 .68694469
Variances T OF  Prob>|T|

Unequal  -0.3446  270.0 0.7307
Equal -0.3446  270.0 0.7307

For HO: Variances are equal, F' = 1.04 DF = (136,134) Prob>F! = 0.8203

Variable: NAC

fREPOST ______ N Mean Std Dev Std Error
POS 712 4913.20946629 1822.96358387 68.31844870
PRE 705 4899.42659574 " 1871.73608381 70.49365916
Variances T DF  Prob>|T|
Unequal 0.1404 1413.1 0.8884
Equal 0.1404 1415.0 0.8883

For HO: Variances are equal, F’ = 1.05  DF = (704,711)  Prob>F’ = 0.4826

@ ICF Resources Incorporated bI\02427.3\AppD4
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Normalized Annual Consumption of 1990 Participants ~ .
' (by consumption level)

SIZ2E=SMALL EPLA“.‘ WHURRWR RN FWERR RN TRV RTRRRR RN RTRARR R B RN TR R h R TR r bW

Variable: NAC

PREPOST N Mean " stdpev std Error
POS 251 5070. 12043825 1952.98370219 123.27123822
PRE 241 5062.61340249 1907.85608313 122.89581382
Variances T DF  Prob>|T|
Unequal  0.0431  489.9 0.9656
Equal 0.0431  490.0 0.9656

For HO: Variances are equal, F/ = 1,05 DF = (250,240) Prob>F! = 0.7155

SIZERSMALL EPLANES i ks b e i i s e o ke e A e e o b e e e o e

Variable: NAC

PREPOST . N ‘ Mean std Dev Std Error
POS 291 4226.21336770 1844 .35435024 108.11796678
PRE 288 4169.44670139 1789.96368291 105.47462152
Variances T DF  Prob>|T| |
Unequal 0.3758 576.8 0.7072

Equal 0.3758 577.0 0.7072

For HO: Variances are equal, F/ = 1,06 DF = (290,287) Prob>F’ = 0.6116

@ ICF Resources Incorporated | IO \peD4
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Normalized Annual Consumption of 1990 Participants
' ~ (by consumption level)

S1 ZE',B 1G URBRUR=RURAL L 2 TR DD L d g g d e L gy g o DTN L L g g T

Variable: NAC

PREPOST N Mean std Dev Std Error
POS 127 20932.85322835 67358.45442894 5977.09630017
PRE 133 20828.94789474 63489.03579992 5505.19758976
variances T DF  Prob>|T|
Unequal 0.0128 255.2 0.9898
Equal 0.0128 258.0 0.9898

For HO: Variances ere equal, F’/ = 1.13 DF = (126,132) Prob>F’ = 0.5016

Variable: NAC

PREPOST N Mean Std Dev Std Error
PoS 202 13869, 05044554 5005, 74617153 352.20307158
PRE 208 16394, 77711538 31083.31162024 155.23988128
Variances T OF  Prob>|T|
Unequal  -1.1566  218.0  0.2487
Equal 2101406 40800 0.2547

For KO: Variances are equal, F/ = 38.56 DF = (207,201)  Prob>F’ = 0,0000

SIZE=SMALL URBRURSRURAL WW@Wiaws it srid e de i s A i W W e sy e i W O s e e e o

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 574 4556. 74921603 1927.87009636 80.46774310
PRE 567 453435537919 1899. 24729606 79.76088926
Variances T DF  prob>|T|

L 0.1977  1139.0  0.8434
Equal 0.1976 1139.0 0.8434

For HO: Variances are equal, F’ = 1,03 DF = (573,566) Prob>F’ = 0,7214

SIZE=SMALL URBRUREURBAN " Wi s s st srartr e e - dr s s o v e o o e s s o

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 1083 4725, 26705448 Tiovz.43674622 57.80907198
PRE 1080 4761.69523148 1940. 86534409 5905808 107
Variances T OF  prob>|T|
Unequal  -0.4408 2159.9  0.6594
Equal -0.4408 2161.0 0.659

For HO: Variances are equal, F' = 1.04 DF = (1079,1082) prob>F’ = 0,5110

@ ICF Resources Incorporated
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‘Normahzed Annual Consumptlon of 1990 Participants
' (by consumption level)

SIZESBIG FUELZELEC Wittt tir it i i i i e A e i i e e s ot

Variable: NAC

PREPOST N Mean Std Dev std Error
pos 05 16922.08914286 5800. 77029215 56609721513
PRE 108 17148.65222222 £368. 63300939 £12.82199706
variances T DF  Prob>|T|
Unequal  -0.2716  210.1  0.7862
Equal -0.2712 211.0 0.7865

For HO: variances are equal, F' = 1.21  DF = (107,104)  Prob>F’ = 0.3396

S12E=B} G FUEL-GAS M“Wm“mimm*mwi*"*ﬁtttm"**"

Variable: NAC

PREPOST N Mean Std Dev Std Error
pos 53 "13274.28943396 416273293956 571.79534415
PRE 51 21466. 70745098 6038858075384 845609269323
variances T DF  Prob>|T|
Unequal  -0.9666  50.5 0.3383
Equal -09854 1020  0.3268

For HO: variances are Qqual, F' = 210.45 DF = (50,52)  Prob>F’ = 0.0000

SIZESBIG FUELEOIL "Wtttk btk it i i e i A it e

Variable: NAC

PREPOST N Mean Std Dev std Error
POS 38 18422.91398551 64725.20115680 5509. 7750189
PRE 150 17729.29386657 5989666521723 489054223588
Variances T DF  Prob>|T|
Unequal  0.092  278.8  0.9251
Equal 0.0945  286.0  0.9248

For HO: varisnces are equal, F/ = 1.17 DF = (137,149) Prob>F’ = 0.3536

SIZE=BIG FUELZPROP S arsrsrsrarirsrsr st it v e e st o v i s o o s o 3 2 s o o s v e

Variable: NAC

f?gf?§7 N N Mean Std Dev Std Error
POS 4 12562.00000000 3278.82505854 1639.41252927
PRE 3 13079.88000000 2986.49085354 1724.25129823
Variances T DF  Prob>|t|

Unequal  -0.2177 4.7 0.8369

Equal -0.2142 5.0 0.8388

For HO: variances are equal, F/ = 1.21 DF = (3,2)  Prob>F’ = 0.9667

@ ICF Resources Incorporated
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;Normahzed Annual Consumption of 1990 Participants ,‘
(by consumption level)

SIZE=SMALL FUELSELEC "wwiwww hiekebetadniudaiaiolaboboioioiotaioioie inbaiabaieioiebodadodoioioioinialniniadaiadedodoioiaaatel
variable: NAC | ' . )
PREPOST " Mo L e Std Error :
= % Ghemme  wmuwmen  mae :
variances T OF Prob>|T|

Unequal -0.5859 167 S 0.5588
Equal -0.5865 170.0 0.5583

For HO: Variances are equal, F/ = 1.22  DF = (84,86)  Prob>F’ = 0,3558'

SIZESSMALL FUELSGAS Sttt o R
varisble: NAC

PR e e N e St e .Std Error
PR o gmramew e Bi. 60871079
Varllru-:?s LI DF Pr?!l‘!

ol S vt S

For HO: Varisnces are equal, F’ = 1,01 DF = (452,452) Prob>F’ = 0.9030

SIZERSMALL FUELEOIL S sriiiriri itk i i i i ek ot wn .

variable: NAC

PREPOST N Mean Std Dev Std Error
POS 837 4723.06283154 1974 .39767618 68.24516721
PRE 827 4783.33359129 1951.29344724 67.85312145
Variances T OF  Prob>|T|

Unequal - -0.6263 1662.0 0.5312
Equal -0.6262 1662.0 0.5312

For HO: Variances are equal, F’ = 1,02 DF = (836,826) Prob>F’ = 0.7346

SIZEISHALL FUEL-PRw m«mnnﬁmmmnmm
Varisble: NAC '

PREPOST N Mean Std Dev Std Error

POS 10 4355.23000000 1929.07251487 610.0262918%

PRE " 4692.38636364 2295.81714876 692,21491543 .
Varisnces T DF  Prob>|T|

Unegual ~0.3654 18.9 0.7189 N
Equal ~0.3623 19.0 0.7211

For HO: Variances are equal, F/ = 1.42 DF = (10,9) Prob>F’ = 0.6119

@ ICF Resources Incorporated PIAZT 3\AppD4
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Normalized Annual Cénsumption of 1990 Participants o
’ (by consumption level)

SIZE=BIG OWNRENT=H Pt 9 U o o e o o A o ol o o e e o o A S o o e O T W o e e e

Variable: NAC

PREPOST N Mean std Dev Std Errer
pos 187 14461. 12844920 5212.10353011 381.14675833
PRE 185 14861,.33376344 6114.99033528 448.37284553
variances T DF  Prob>|T|

---------------------------------------

Unequal -0.6801 361.3 0.4969
Equal -0.6804 371.0 0.4967

For HO: Variances are equal, F/ = 1.38 DF = (185,186) Prob>F’ = 0,0301

SIZERBIG OMNRENTET Witk srk Wik s st e sk W s s e e e o s e b e e s e e e

Variable: NAC

PREPOST N Mean Std Dev 8td Error
pos 142 1940696852113 63780.56811226 5352.34637814
PRE 155 22039. 71374194 68489.81731705 5501.23451021
Variances T DF  Prob>|T|

---------------------------------------

Unequal -0.3430 294.9 0.7318
Equal -0.3419 295.0 0.7326

For HO: variances are equal, F/ = 1,15 DF = (154,141) Prob>F’ = 0.3902

SIZE=SMALL OWNRENTZH Sotrtiririh st trh et it e v i et e it i e i e o e e e e e e

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 589 4854 .71344652 1897.48096652 78.18434116
PRE 588 4959.24727891 1943.04493458 80.12982257
Variances T DF Prob>|T|

Unequal .  -0.9337 1174.2
Equal -0.9337 1175.0 0.3506

For HO: Variances are equal, F/ = 1.05 DF = (587,588) Prob>F! = 0.5654

Sl ZE=SMALL OWNRENT=T Whiddddrddrd it e W Wit ity e e el st el e e e e e e e e e e e o

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 1068 4563.30716292 1913.56474736 58.55413036
PRE 1059 4530.28607177 1905.03828962 58.54040585
Variances T " DF ' Prob>|T|

Unequal 0.3988 2125.0 0.6901
Equal 0.3988 2125.0 0.6901

For HO: variances are equal, F/ = 1.01 DF = (1067,1058) Prob>F’ = 0.8844

@ ICF Resources Incorporated bl02427.3\AppD4
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Normahzed Annual Consumption of 1990 Partlclpants
(by consumptlon level)

SIZESBIG EPLANS{ FUELRELEC wrtbibbii b e
Variable: NAC )

PREPOST N Mean Std Dev Std Error
Pos 15 1738 qesIEs 549044754510 1417. 62746036
PRE % 19672.63500000 5238, 13811953 1399.95129913
Variances T DF  Prob>|T| ‘

Unequal  -1.1466  27.0 0.2616
Equal “1.1447 2720 0.2624

For HO: Variances are equal, F’ = 1.10  DF = (14,13)  Prob>F’ = 0.8708

SIZEsBIG EPLANa1 FUELSGAS *wwws bbbt
Variable: NAC

PREPOST N | Mean Std Dev Std Error
s 10 14444.50200000 ise2.57205212 1442, 81209382
PRE .6 14341.53666667 4£696.18009917 1917.20749720
bbb SO Lot M

v £ A S -1

For HO: Variances are equal, F/ = 1,06 DF = (5,9) Prob>F’ = 0.8830

SIZESBIG EPLANET FUELEOIL Wewsriwriim ik i i i b
Variable: NAC

I_’l_tfPtf‘_l _______ l_i ________________ i_lg:u_\ ___________ Std Dev Std Error
W B BmER ey wramis
Vll_'!:r_\fff__“ T bF Prob>|T|

o 7 A T 314

For HO: Variances are equal, F’ = 1.03 DF = (31,31) Prob>F’ = 0.9456

SIZE*BIG EPLANT FUELEPROP it ittt ikt e v b ok "
Variable: NAC

fl_tsfeﬂ ______ N N Mean Std Dev Std Error
PoS 2 1144792000000 3419.93608934 2418..26000000
PRE 1 13714. 19000000 . . 600000
Variances T DF  Prob>|T|

Unequal
Equal -0.5411 1.0 0.6843
NOTE: ALl values are the same for one CLASS level.'

@ ICF Resources Incorporated bI02427,3\ppD4
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Normahzed Annual Consumption of 1990 Participants "~ .
(by consumptlon level)

SIZESBIG EPLAN=2 FUELEGAS Wik iiriiki itk bk Wi i

variable: NAC

PREPOST N Meen ‘ std Dev std Error
' pos 7 13043.51285714 490388639895 1853.49483848

PRE 6 14043.89500000 5542. 23875521 2262.60949716

variances T DF  Prob>|T|

Unequal  -0.3420  10.2  0.7393

Equal -0.3455 1.0 0.7362

For HO: Variances are equal, F/ = 1.28 DF = (5,6) Prob>F/ = 0.7640
SIZE=BIG EPLANSZ FUELEQIL Wikt wi i ki hiebi b i it e i e b i b e e

variable: NAC

PREPOST N Mean std Dev std Error
POS 2 12136.84125000 3262.15857311% 665 .88533035
PRE : 23 11899.41782609 2713, 73693460 565.85326682
variances T DF  Prob>|T|
Unequal 0.2717 44 .1 0.7874
Equal 10.2706  45.0 0.7879

For HO: Variances are equal, F' = 1.45 DF = (23,22) Prob>F! = 0.3917

@ ICF Resources Incorporated ~ bIN24Z7.3\ApRD4
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Normalized Annual Consumption of 1990 Participants "~ .
’ (by consumption level)

SIZExBIG EPLANS3 FUELBELEC "Wo Wl wwimudtdrhirid bt it sl st Wi s i e Wi e e s e

Variable: NAC

PREPOST N Mean std ??Y ______ ?f‘.‘fft?f
""""""""""""" 16897, 72297619 5716.39058350  623.70934645
::: : gg 1696505564706 6481.94227109 703.06535221
Variances T OF  Prob>|7|

Unequal -0.0716 164.9 0.9430
Equal -0.0716 167.0 0.9430

For KO: Variances are equal, F/ = 1,29  DF = (84,83)  Prob>f’ = 0.2531

SIZExBIG EPLANE3 FUELRGAS *WWW* AR RERRanadwd ik d ik it AW e e W e e e b e

Variable: NAC

PREPOST N Hean std Dev _'_std Error
pos 8 11202.98000000 1920, 08024558 678.85088104
:g: 7 71975.28428571 163492.19441910 61794 .24110474
Variances T OF  Prob>|t|

--------------------------------------

Unequal  -0.9834 6.0 0.3634
Equal -1.0571 13.0 0.3097

For HO: Variances are equal, F' = 7250.29 OF = (6,7) Prob>F’ = 0.0000

SIZE=BIG EPLANSS FUELBOIL sttt b i Wi s it i i e s s i -
Variable: NAC '

PREPOST N Mean Std Dev Std Error
pos 23 4ATIA.41869565  15B442.29565950 3303750344130
PRE 26 39778.44730769 143644 08329387 28170.92245106
Variances T DF  Prob>|7| ‘

Unequal - 0.1137 44.8 0.9100
Equal 0.1144 47.0 0.9094

For HO: Yeriances are equal, F/ = 1,22 DF = (22,25) Prob>F/ = 0.6321

SIZE=BIG EPLAN;S FUEL=PROP WHW WA AW Rttt dd Al it e s i o 0 corirde st o v S e e ey

Variable: NAC

PREPOST N Mean std Dev Std Error
POS 1 16468. 16000000 . .
PRE 1 15698.26000000 " . .
Variances T DF Prob>|T|

Unequal . .

Equal . .

NOTE: ALL values are the same for one CLASS level.

_b\02427.3\AppD4

@ ICF Resources Incorporated

Page D-i44



Normalized Annual Consumption of 1990 Participants "~ .
(by consumption level)

SIZENBIG EPLAN=L FUELMELEC WHawiirmsrmirk i i i oy rh i ke W Wi e e b ek e e

Varjable: NAC

PREPOST N Mean std Dev Std Error
POS 6 16097.98000000 8460.19634199 3453.86069361
PRE 9 " 14956.42444444 . 6310,27680742 2103.,42560247
variances T OF  Prob>|T| '

Unequal 0.2823 8.7 0.7844

Equal 0.3003 13.0 0.7687

For HO: Variances are equal, F/ = 1.80  DF = (5,8)  Prob>F! = 0.4392

SIZEEBIG EPLANRG FUELRGAS A WRukiemihsuiok ik it i i ki i i e W e e

Variable: NAC

PREPOST N Mean Std Dev Std Error

] . a2 14007.93181818 4624 .99874681 986.05304596
- PRE 25 13764 .94280000 6254 .83696013 1250.96739203

variances T DF  Prob>|T|

Unequal 0.1525 43.8  0.8795

Equal 0.1497 45.0 0.8817

For HO: variances are equal, F' = 1.83 DF = (24,21) Prob>F! = 0.1664

SIZE=BIG EPLAN®S FUELZOIL *WWWrdmm e i de e d e e st sr it e ey ot e e e o it e

Variable: NAC

PREPOST N Mean Std Dev std Error
POS 36 14553.36472222 4863.61603518 810.60267253
PRE 42 13884 .97500000 5465.65613401 843.36905122
Variances T OF  Prob>|T|
Unequal 0.5714 75.9 0.5694
Equal 0.5662 76.0 0.5729

For HO: Variances are equal, F!' = 1.26  DF = (41,35) Prob>F/ = 0.4834

SIZE=BIG EPLANZA FUELZPROP WMo seo s h st e o s o e s s teok s o o e o oo o o o o s o o oo s

Variable: NAC

f??f??I _______ ! _______ Mean std Dev . std Error
hos ! 10884.00000000 o TTTTmmemeees reeee
PRE 1 9827.19000000

Variances T DF PPDb>|T]

Unequal ot ] "'""-:

Equal :

NOTE: All values are the same for one CLASS level’
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Normahzed Annual Consumption of 1990 Participants
(by consumption level)

SIZE=BIG EPLANES FUELEGAS Whiirdiriiwrwdhiriirird ik bk b i i i ki W b e o iy

Variable: NAC

PREPOST N Mean std Dev Std Error
POS 6 11664 .89833333 1931. -35322627 788.47165291
PRE 7 1093413285714 $62.40143407 343,75355085
Variances T DF ' Prob>|T|

Unequal 0.8416 7.1 0.4275
Equal 0.8854 11.0 0.3949

For HO: Variances are equal, I’ = 4.03  DF = (5,6)  Prob>F! = 0.1197

SI1ZE=BI1G EPLAN®5 FUEL=0IL Ll 2t b D L T T g R g D

Variable: NAC

PREPOST N nun Std Dev Std Error
POS 3 13299. 10086957 4134.71018315 862.14667114
PRE 27 13025. 17888889 6184.90605307 1190.28572488
Variances T OF  Prob>|T|
Unequal 0.1864 45.6 0.8530
Equal 0.1807 48.0 0.8574

For HO: variances are equal, F’ = 2,24 OF = (26,22) Prob>F! = 0.0589

@ ICF Resources Incorporated



Normalized Annual Ccasumption of 1990 Participants B
- (by consumption level)

SIZE=SMALL EPLAN=1 FUELSELEC "ottt ik i i i e e e e W Wi e e ek

Variable: NAC

PREPOST N Mean Std Dev std Error
P 2 5939.85500000 110.64099805 78.23500000
PRE 4 7467 .66500000 1521.28722562 760.64361281
Variances T DF  Prob>|T|

Unequal -1.9980 3.4 0.1381
Equal -1.3379 4.0 0.2519

For HO: Variances are equal, F' = 189,06 DF = (3,1) Prob>F! = 0.1068

SIZE=SMALL EPLAN=1 FUEL=GAS ARRWRERRRRR TR R R RN R RRER R R R dr ol e i i el drdr s i e e e e Wi o

Varieble: NAC

PREPOST N Mean Std Dev . Std Error
POS 92 3604.39228261 1694 .34981241 176.64817917
PRE 97 3731.24835052 1800. 10401360 182. 77287070
variances T OF  Prob>|T|
Unequal -0.4991 187.0 0.6183
Equal -0.4983  187.0 0.6189

For HO: Variances are equal, F/ = 1.13 DF = (96,91) Prob>F’ = 0.5610

Variable: NAC

ft_tEl_’(fI ------- '_a . Mean Std Dev Std Error
pOS 157 4488. 46050955 2067.73846232 165.02349473
PRE 159 4695.66352201 2047.33942236 162.36457754
Veriances T OF  Prob>|T|
Unequal -0.8950  313.8 0.3715
Equal -0.8951 314.0 0.3714

For HO: Variances are equal, F/ = 1.02 DF = (156,158) Prob>F! = 0.9010

N e i ) BI02477. A pela
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Normalized Annual Consumption of 1990 Participants ~ .
' (by consumption level)

SI2E=SMALL EPLAN=2 FUEL=GAS b

‘Vnrinble: NAC ,
PREPOST N Mean Std Dev Std Error
pos w 6014.64357143 2059.41607228 550.40156257
PRE 15 5480.01666667 1685.42865462 435.17580737

Unequal  0.7620  25.2 0.4532
Equal 0.7674  27.0 0.4495

for HO: Variances are equal, F/ = 1,49  DF = (13,%4) Prob>F! = 0.4663
Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 119 4303.14277311 1849.784 16986 169.56943683
PRE 120 &450.77716667 1984.69521880 181.17705685
Varisnces T DF  Prob>|T|
Unequal ~0.5949 236.1 0.5525
Equal -0.5948 237.0 0.5526

For HO: Variances are equal, F/ = 1.15  DF = (119,118) Prob>F! = 00,4448

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 1 4093.46000000 . .
PRE 1 3934 .83000000 . .
Variances T DF  Prob>|T|
Unequal . . .
Equal . . .

NOTE: All values are the same for one CLASS level.

R N ]
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Normalized Annual Consumption of 1990 Participants *

(by consumption level)

SIZE=SMALL EPLAN=3 FUELBELEC ®™Wwhwsiridd stk kWi kb i st s de ki e e s s e ok

Variable: NAC

PREPOST N Mean Std Dev std Error
pos 8 620002000000 1650.34136713  184.51377415
PRE ) 6327.46367089 1790.17787813 201.41074712
varances TWDFLPreelT]

foal  0les 130 oledrs

For HO: Variances are equal, F/ = 1.18  DF = (78,79)  Prob>F’ = 0.4724

SIZE=SMALL EPLANE3 FUELRGAS WWWIrwohtiriri vt iehhirds el it s st s s sl e e e e

Variable: NAC

PREPOST N Mean Std Dev std Error
POS 133 4194 83977444 1805.29608014 156.53902290
PRE 130 4013.08784615 1755 .22924852 153.94378881
variances T DF  Prob>|T|
Unequal 0.8278 261.0 0.4085
Equal 0.8276 261.0 0.4087

For HO: Variances are equal, F/ = 1,06 DF = (132,129) Prob>F’ = 0.7490

SIZE=SMALL EPLAN=3 FUEL=OIL Lt a g DDt da g D0 Tt e D D T

variable: NAC

PREPOST N Mean Std Dev std Error
PoS 322 4948, 14692547 1797.00673141 100. 14326993
PRE 317 4935.44242902 1789.33172801 100.49888228
Variances T OF  Prob>|T|
Unequal 0.0895 636.9 0.9287
Equal 0.0895 637.0 0.9287

For HO: variances are equal, F/ = 1.01 DF = (321,316) Prob>F! = 0.9394

SIZE=SMALL EPLANE3 FUELSPROP "W WWhhrsrtwaw st e Wl d h s dr e v s e s i e e oo e s s v o

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 4 4085.69250000 978.65711154 489,32855577
PRE 4 3781.98250000 2187.26481757 1093.63240878
Variances T DF Prob>|T|

{ 0.2535 4.2 0.8120
Equal 0.2535 6.0 0.8084
For HO: Variances are equal, F’ = 5.00 DF = (3,3) Prob>F’/ = 0.2194

bI\02427.3\AppD4
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Normalized Annual Consumption of 1990 Participants "~ .
7 (by consumption level) .

SIZE=SMALL EPLAN-{. FUEL-ELEC L il T it L i D Dt gl ]

Variable: NAC '

PREPOST N Mean Std Dev std Error -
POS 5 7156.92400000 985.80121697 440,86370669

PRE 2 T7171.46500000 1963.50118107 1388.40500000 N
Variances T DF  Prob>|T|

--------------------------------------

Unequal  -0.0100 1.2 0.9935
Equal -0.0140 5.0 0.989

For HO: Variances are equal, F/ = 3.97 DF = (1,4) Prob>F’ = 0.2344

Variable: NAC

PREPOST N Mean sfd Dev std Error
POS 139 4666.99719424 1726 .37879092 146.42953789
PRE 136 4685.57529412 1768.83300291 151.67617868
Variances T DF  Prob>|T|

Unequal -0.0881 272.4 0.9298
Equal -0.0881 273.0 0.9298

For HO: variances are equal, F/ = 1,05 DF = (135,138) Prob>F’! = 0.7765

SIZE=SMALL EPLAN=4 FUEL=OIL mmmamn*mmm«mtmmnm»m. .
Variable: NAC

PREPOST N Mean Std Dev std Error
POS 87 5683, 15609195 2080,80302412 223,08550047
PRE 82 5722.11487805 1944.37030173 214, 71977968
Varisnces T DF  Prob>|T|
Unequal -0.1258  167.7 0.9000
Equal -0.1256 161.0 0.9002

For HO: Variances are equal, F' = 1.15  DF = (86,81)  Prob>F’ = 0.5387

SIZE=SMALL EPLANS4 FUELTPROP it Wivtw st i W ir i sest i st e st e o v s i e o i e o o
Variable: NAC

F:l_!fl.’?fz _______ O_J _________________ l_'fnn ' Std Dev Std Error

PoS 4 5151.32500000 2847.35846060 1423.67923022

PRE 4 5446.41750000 2565 64022069 1282.82011035

Variances T DF  Prob>|t| |
Unequal  -0.1540 5.9 0.8827 '
Equal 20150 &0 o08asy

For HO: Variances are equal, F/ = 1.23  DF = (3,3)  Prob>F’ = 0.8681

-
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Normalized Annual Consumption of 1990 Participants

(by consumption level)

“

.

SIZE=SMALL EPLANZS FUELWGAS Witsiir ik isr Wi e Wi s st st s s s s b s oo

Variable: NAC .
PREPOST N Mean Std Dev Std Error

s 7 4081.24533333  1709.17674704 197.35873100
PRE 7 4060, 18986667 168942353596 19507782645
Variances T DF  Prob>|T|
Unequal  0.0759  148.0  0.939
Equal 0,079  148.0  0.939

For HO: Variances are equal, F/ = 1,02  DF = (74,74)  Prob>F’ = 0.9206

SIZE=SMALL EPLANSS FUELZOIL Wisravsieh i hiriesrdr oo it v s s o e e eV ey o s st o o e

Variable: NAC

PREPOST N Mean , Std Dev Std Error
poS 152 4267.78559211 2028. 94263075 16456897848
PRE 149 4304 45939597 1958. 67323049 16046076323
variances T DF  Prob>|T|
Unequal  -0.1596  298.9  0.8733
Equal 01595  299.0  0.873%

For HO: Variances are equal, F/ = 1.07 DF = (151,148) Prob>F! = 0,.6675

SIZE=SMALL EPLANZS FUELSPROP WWawmrirmmririivintr e d ki sr e de st ok a0 e e e o e s s

Variable: NAC

PREP??T N Mean Std Dev Std Error
POS 1 2510. 77000000 U
PRE 1 2987.25000000 . .
variances T OF  Prob>|T|

Unequal . . .

Equal . .

NOTE: ALl values are the same for one CLASS level.

& ICF Respurces Incorporat
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Normalized Annual Consumption of 1990 Participants - :
o (by consumption level) .
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Normalized Annual Consumption of 1990 Participants ~ .
' (by consumption level)
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~ Normalized Annual Consumption of 1990 Participants . i
I (by consumption level) .
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Normalized Annual Consumption of 1990 Participants
I (by consumption level)

bi\02427.3\AppD4
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Normalnzed Annual Consumption of 1990 Partlclpants

(by R-squared level)

-

Variable: NAC.

Std Dev

std Error

---------------------------------------- L L L T T e

PREPOST N Ncan
POS . 1334 5412. 78113963
PRE 1366 5913.98565154
Variances T DF  Prob>|T|
Unequal -1.4068 1551.3 0.1597
Equal -1.3923 | 2698.0 0.1639

For HO: Vurilncos are equal, F' = 14.92

3297. 19424521
12737.77722637

DF = (1365,1333)
Prob>F/ = 0.0000 -

90.27481734
344 .64207T44

Variable: NAC

PREPOST N Mean
POS 363 6305.30407713
PRE 353 8768.48951841
Variances T DF  Prob>|T|
Unequal -1.1623 362 1 0.2459
Equal «1.1782 714.0 0.239

For HO: Variances are equal, F/ = 68.04

Std Dev

4793.03553535
39534.96956660

DF = (352,362)

std Error

251.56912332
2104.23410911

Prob>F’ = 0.0000 .

RSQCLEQ,8 W Radddhd Wk AR TR R R RRRRVAREAE DR ERR TR RR AV R AR AR TR RN AN

Variable: NAC

Std Dev

std Error

PREPOST N Mean
Pos 289 12745.96332180
PRE 269 10112.264111524
Variances T DF  Prob>|T|
Unequal 0.9760 303.6 0.3298
Equal 0.9432 556.0 0.3460

For HO: Variances are equal, F/ = 39.64

45265.20510810
7189.89202655

OF = (288,268)

2662.65912401
438.37545379

Prob>F’ = 0.0000

@ ICF Resources Incorporated
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'

Normahzed Annual Consumption of 1990 Partlclpants K ,'
' (by R-squared level)

FUELELEC RSQCLNO wwwwarrdadrdiwiri: N RRAR AR IR AR R AR AW WA

Variablo- NAC

PREPOST N ‘ Mean __td Dev std Error
POS 2 6929.42583333 4166.22032860 850.42616342
PRE 26 7730.19115385 5310.93564327 1041.56017233
variances T OF  Prob>|T|

Unequal  -0.5955  46.8 0.5544
Equal -0.5898 " 48.0 0.5581

For HO: Variances are equal, F/ = 1.63 DF = (25,23) Prob>F’ = 0,2458
FUELBELEC RSQCLEQ.S Wittt Wih s i e At e i s e i s e e e e

Variable: NAC '
PREPOST N Mean Std Dev std Error

pos 17 12542.30176471 8528.50702764 2068, 46678257
PRE 27 13450, 18666667 792571629212 1524.91991141
variances T OF  Prob>|T|
Unequal  -0.3533 32.3 0.7262
Equal 003594 420 0.7211

For HO: Variances are equal, F’/ = 1.16 - DF = €16,26) Prob>F’ = 0,7181

FUELSELEC RSQCLEO.E b irdet s tri dedrdr s e i it e e e Wl i i e e e e e s e i e e e e o

Variable: NAC

PREPOST N Mean Std Dev Std Error
PoOS 151 12854. 03933775 6757.27492873 549 89923497
PRE 140 13085.69750000 T147.47554186 604.07193648
variances T OF  Prob>|T|
Unequal -0.2836 284.1 0.7769
Equal -0.2842 289.0 0.7765

For HO: Variances are equal, F/ = 1,12  DF = (139,150)  Prob>F! = 0.4993

@ ICF Resources Incorporated bi\i2427.3\AppD4
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. Normalized Annual Consumption of 1990 Participants

(by R-squared level) .

¢

FUEL=GAS RSOCLIO‘ N*tm
Variable: NAC

PREPOST N Mean . std Dev Std Error
pos 370 4TrBTISIIS 3047.34074380 158.42370155
PRE 395 5910.08734177 2225] 73522001 1119.90810823
Variances T DF  Prob>|T| |

------------------------ LY PR Y T Y T

Unequal  -1.0063  409.8 0.3149
Equal -0.9751 . 763.0 0.3298

For HO: Variances are equal, F/ = 53.35 Prob>F’ = 0.0000

DF = (394,369)

FUEL=GAS RSQCL=0.5 mmm«mmm«mmnmnwm.m
Variable: NAC

PREPOST N Nean ~ Std Dev Std Error
pos s S694.08365591 3645.19504308 37798911775
PRE 7 5570.15645570 4216.41699489 474 .38397462
Varfances .12 el

Emel Ooer 1m0 0.mes

For HO: Variences are equal, F’ = 1,34  DF = (78,92)  Prob>F’ = 0.17%
FUELMGAS RSQCLEQ,S it it i i e i R i e
Variable: NAC

4555 B . SO SS e
PRE 3 esiaesesr  Taomvenied o6 oseaiss
Varisnces T DF  Prob>|T|

ufn&':;i'"'"f:';;ii """ 6.7 0.8485

Eq.lll 0.1908 7.0 0.8493

For uo- Vlr!mcn are equal, F’ = 1,06 DF = (42,29) Prob>F’ = 0.8816

@ ICF Resources Incorporated
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‘

Normahzed Annual Consumption of 1990 Partlmpants o
(by R-squared level)

FUEL=OIL RSQCL=(D Wwwiirwirddk WRRN AR RRRRR NNV drdrd b e il

Variable: NAC
PREPOST N Mean Std Dev std Error

pos 04 - s772.78180398 3532.27193061 133. 12750740
PRE 708 591787326271 3868.81711432 14539905085
Variances T DF  Prob>|T|
Unequal  -0.7360 1399.9 0.4619
Equal  -0.7358 1410.0  0.4620

For HO: variances are equal, F/ = 1.20  DF = (707,703) Prob>F! = 0.0158

FUEL=0OIL RSQCL=0.5 VR R AW I W AR R W W RN W AR RRRW RN Wi

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 199 6234,95221106 4716. 74764691 334.36137557
PRE 19 10286.77272251 53507.70120735 3871.68137812
Veriances T DF  Prob>|T|
Unequal -1.0426 192.8 0.2984
Equal -1.0640 388.0 0.2880

For HO: variances are equal, F' = 128.69 DF = (190,198) Prob>F/ = 0.0000

FUELZOIL RSQCLEO.B Wi i sk st e st s o o WA A s o e e s o o o o o e e e e e

Variable: NAC

~ PREPOST N Mean Std Dev std Error
POS T 16538.49777778 90276 .74864804 10639.21685875
PRE 78 5904.91153846 4381.16925782 496.06973333
Variances T DF  Prob>|T|
Unequal 0.9984 7.3 0.3215
Equal 1.0392 148.0 0.3004

For HO: Variances are equal, F’ = 424.59 DF = (T1,77) Prob>F’ = 0,0000

A 02421,
@ ICF Resources Incorporated 10227 e
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Normahzed Annual Consumption of 1990 Participants " .
(by R-squared level)

FUEL=PROP RSQCL=Q Wi it e, Wik s
Variable: NAC

PREPOST N Mean Std Dev std Error
pos 6 . 6300.99666667  3WA3.54323154  1283.34615027
PRE 9 . 5240.32666667 3730.57159515 1243.52386505
Variances T DF  Prob>|T|

Unequal  0.5936  12.1 0.5637
Equal 05723 13.0 0.5769

For HO: Variances are equal, F/ = 1.41 DF = (8,5) Prob>F! = 0.7345

ML'PRN RSQCL-O'.S WRTERRERTEER AT TRICEVTEE AR AT ER R R R R PR R R W
Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 7 5646.59428571 6175 85261854 1578 32393433
PRE 4 6998.67250000 2895.49232877 1447.74616438
Variances T DF Prob ITl

Unequal <0.6313 8.4 0 5647
Equal -0.5681 9.0 0.5839

For HO: Variances are equal, F/ = 2,08 DF = (6,3) Prob>F! = 0.5849

FUEL=PROP qucl_.o_a WRRRRRT R AN SRR WA ARV T RER AR R AR RR TR R R AW AR AWy il
Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 1 16468. 16000000 . .
PRE 1 15698.26000000 . .
Variances T OF  Prob>|T|
Unequal . . .
Equal - -- . . .

NOTE: All values are the same for one CLASS Level.

@ ICF Resources Incorporated bIN02427.3\AppD4
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Normahzed Annual Consumption of 1990 Participants

(by R-squared level)

RSQCL=0 FUELSELEC EPLAN=1

Variable: NAC

Std Error

------------------------------------------------------------------------------

PREPOST N
POS’ 1
PRE 2
Variances T

Equal -0.6686 -

Mean Std Dev
6018.09000000 .
7408.86500000 1698.462099094

DF  Prob>|T|
1.0 0.6248

NOTE: All values are the same for one CLASS level.

1200, 96500000

Variable: NAC

Std Error

------------------------------------------------------------------------------

PREPOST N
POS 21
PRE 20
Variances T

Unequel -0.5341
Equal -0.5393

For HO: Variances are equal, F/ = 2,27

Mean Std Dev
6297.25000000 3630.55573592
7075.66100000 5470.71308813

OF  Prob>|T|

32.8 0.5969
39.0 0.5927

OF = (19,20)

792.25221308
1223.28863505

Prob>F' = 0.0762

Variable: HAC

Std Error

-----------------------------------------------------------------------------

PREPOST N
PoS 2
PRE 4
Variances T

Unequal 0.6501
Equal 0.649%

For HO: Varisnces are equat, F’ = 1,01

Mean Std Dev
14022.94000000 5..73.689146491
11163.50500000 5089.06336656

OF  Prob>|T|
2.1 0.5806
4.0 0.5515

DF = (3,1)

3587.64000000
2544 .53168328

Prob>F! = 1,0000

@ ICF Rzsources Incorporated
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Normahzed Annual Consumption of 1990 Participants

(by R-squared level)

RSQCL=0 FUEL=GAS EPLAN=?
Varieble: NAC

PREPOST N Mean Std Dev ~ Std Error
pos . 6 3047.34105263 2696.05388450 309.25859023
PRE n” 3823.12805195 2111.66316769 240.64635188
variences. ... LA kit M.

Bl 0315 h0 o

For HO: variances are equal, F/ = 1,63 DF = (75,76) Prob>F’ = 00,0351

Variable: NAC

PREPOST N Nnn Std Dev Sstd Error
pos 12 8177.66583333 422580345046 1219, 88437983
PRE 1% 6277.41142857 2820, 72428542 75387027562
Varisnces T DF  Prob>|T|
Unequal 13251 18.7  0.2011
Equal 13665 26,0 0.1846

For HO: Variances are equal, F’ = 2.24  DF » (11,13)  Prob>F’ = 0.1676

RSQCLE0 FUELEGAS EPLANSD wirttawhbitdiiwa ittt bl e
Variable: NAC

PREPOST N MHean Std Dev Std Errar
ps ws 430755704762 2280.240436% 222.52868080
PRE 16 8127.80931034 40761.02236582 3784.56591633
Variances T OF  Prob>|T|

Unequal  -1.0077  115.8 0.3157
Equal  -0.9588  219.0 0.3387

For HO: Variances are equal, F’ = 319.54 DF = ¢115,104) Prob>F’ = 0,0000

Variable: NAC

PREPOST ] Mesn Std Dev Std Error
POS 119 5482.01621849 3663, 43367095 335.82641401
PRE 124 5708.58040323 4268.04299172 383.28157530
Varisnces T OF  Prob>|T|

---------------------------------------

Unequal -0.4446 238.1 0.6570
Equal -0.4432 241.0 0.6580
For HO:.Variances are equal, F’ = 1,36

DF = (123,118) Prob>F’ = 0.0956

@ ICF Resources Incorporated
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- Normalized Annual Consumption of 1990 Participants
| (by R-squared level)

RSQCL=0 FUEL=GAS EPLAN=5

Variable: NAC

--------------------------------------------------------------------- Sepmeenee

2231.31152009
2626.40334703

PREPOST N

POS 58 4531.20465517
PRE 64 4711.40671875
Variances T

---------------------------------------

Unequal  -0.4095  119.5
Equal -0.4063 . 120.0

For HO: Variances are equal, F/ = 1.39

hadadedeb bbbt Lt g ]

292.98555630
328.30041838

OF = (63,57) Prob>F! = 0.2129

@ ICF Resources Incorporated

bi\02427.3\ppD4

Page D-163



~ Normalized Annual Consumption of 1990 Participants .
’ (by R-squared level)

RSQCL=0 FUEL=OIL EPLAN=1 hiiieinbiobolaioleiodainiaiolaiaiain
Variable: NAC ‘

PREPOST N Mean , Std Dev Std Error
Pos M3 56966223776 3350.86346663  280.21328006
PRE 137 5898.73255474 3825.04314993 326.79549062

P L L P Y Y Y LY T T

Equal -0.4708  278.0 0.6381
For HO: Variances are equsl, F/ = 1.30 DF = (136,142) Prob>F’ = 0.1193

RSQCL=0 FUEL=OIL EPLAN=2 mmnmnn%*maamunnnnnnum

Varisble: NAC

PREPOST N Mean Std Dev Std Error
POS % 5655.66222222 3422.39344434 343.96348303
PRE 101 5604 .89851485 3390.81588458 337.39879103
Veriances T OF  Prob>|T|
Unequal 0.1054 197.8 0.9162
Equal 0.1054 - 198.0 0.9162

For HO: Variances are equal, F/ = 1.02  DF = (98,100) Prob>F’ = 0.9262

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 252 5263.97289683 2275.10889780 143.31838927
PRE 256 5408.07894531 2545.85891840 159.11618240
Variances T OF  Prob>|T|

Unequal  -0.6729  501.4 0.5013
Equal...  -0.6723 506.0 0.5017

For HO: Variances are equal, F/ = 1,25  DF = (255,251) Prob>F’ = 0.0744 |

Variable: NAC

l_'l_tEPOST ) N Mean Std Dev Std Error
POS 87 8084 .49413793 4926.15389124 528.13913353
PRE 86 8305.65709302 5133.06797989 553.51295531
Variances T DF  Prob>|T|
Unequal -0.2891 170.5 0.7729
Equal -0.2892 171.0 0.7728

For HO: Variances are equal, F/ = 1.09 DF = (85,86) Prob>F/ = 0.7041

A
@ ICF Resources Incorporated P SApeD4
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Normalized Annual Consumption of 1990 Participants -

(by R-squared level)

RSQCL=0 FUEL=DIL EPLAN=S i
Variable: NAC

PREPOST e N s kR StdDev ... Std Error
PRE 138 Ssoneisaizes  4e36.siveniss 43747691995
variances .. LI oF___Proe(1)

peel QA1 . 358 Di6Tes

For HO: Variances are equal, F/ = 1.37  DF = (127,122)

Prob>F’ = 0.0841

— ,
@ ICF Resources Incorporated
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Normallzed Annual Consumption of 1990 Participants

(by R-squared level)

RSQCL=0 FUEL=PROP EPLAN=1 jaluiobudadeboddolaiodododdbd b
Variable: NAC

PREPOSY N Mean std Dev Std Error
os 1 9029.68000000 .. T
PRE 2 " 10747.38000000 4195.70293898 2966.81000000
Variances T DF  Prob>|T| |

Equal -0.3343 . 1.0 0.7946

HOTE: ALl values are the same for one CLASS level.

RSQCL=0 FUEL=PROP EPLAN=2 mmmmmmm
Variable: NAC

PREPOSY N Hean Std Dev Std Error
POS 1 4093, 46000000 . .
PRE 1 3934.83000000 . .
Variances T DF  Prob>|T|
Unequal . . .
Equal . . .

NOTE: All values are the same for one CLASS level.

RSQCLIO FUELIPRW EPLA".} wwwmmmgm
Variasble: NAC

PREPOST N "~ Mean Std Dev Std Error
POS 1 4834.,54000000 . .

PRE 3 3880.04333333 2668.05088239 1540.39989516
Variances T DF  Prob>|T|

Unecual . . .

Equal 0.3098 2.0 0.7860

NOTE: ALl values are the same for one CLASS level.

RSQCLED FUELEPROP EPLANRG oiirih it i ik i e i b i b b
Variable: NAC

P - e std error
Pae : Shaimsenss  wneen  Caniame
Variances T DF  Prob>|T|

---------------------------------------

Unequal 1.2320 2.3 0.3330
Equal 0.9760 3.0 0.4010

For HO: Variances are equal, F/ = 21,25 DF = (2,1) Prob>F’ = 0.3032

A,
@ ICF Resources Incorporated
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Normahzed Annual Consumption of 1990 Participants
(by R-squared level)

RSQCLE0.5 FUELEELEC EPLANE] WWhwhwitiuss ik i s s s e

Variable: NAC

PREPOST N Mean std Dev std Error
POS 1 2452158000000

PRE 4 13169.22000000 7505 . 85945684 3752.92972842
Varisnces T DF  Prob>|T|

Unequal . . )

Equal  1.3528 3.0 0.2690

NOTE: All values are the same for one CLASS level.

RSQCL=0.5 FUEL=ELEC EPLAN=3 manmnm«m-mmm*«nwnnm&m

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 12 12816.28833333 9128.82118489 2635.26368424
PRE 20 12582.73500000 7768.93796822 1737.18734099
Variances T DF  Prob>|T|
Unequal 0.0740 20.4 0.9417
Equal 0.0771 30.0 0.9390

For HO: Variances are equal, F/ = 1.38  DF = (11,19)  Prob>F’ = 0.5175

RSQCL=0.5 FUELBELEC EPLANEA *oritrbirrit it b i e i i e et
Variable: NAC

PREPOST N Mean Std Dev Std Error
L e i
Variances T DF  Prob>|T|

Eal 2se 5h oomy

For HO: Variances ll;Q equal, F/ = 6.33 OF = (2,3) Prob>F’ = 0.1675

PN
v ICF Resources Incorporated

M



Normahzed Annual Consumption of 1990 Participants

(by R-squared level)

RSQCL=0.5 FUEL=GAS EPLAN=1
Variable: NAC

PREPOST N Hean Std Dev Std Error
pos 16 4787.31312500 3653, 96950744 913.49237686
PRE 22 4752.10954545 3471.49594063 740.12542137
Variances T DF  Prob>|T|

Unequal 0.0299 n.s 0.9763
Equal 0.0302 : 36.0 0.9761

For HO: Variances are equal, F/ = 1,11 DF = (15,21) Prob>F’ = 0,8114

Variable: NAC

PREPOST N Hean Std Dev Std Error
pos 7 0294.25714286  5927.5713225 2240.41137116
PRE 4 13977.24000000 7961.94521395 3980.97260697
Vartances .. TPl

Equal i3 80 o.zen0

For HO: Variances are equal, F/ = 1,80 DF = (3,6) Prob>F’ = 0.4931
RSQCL=0.5 FUEL®GAS EPLANE3 tasrritirid i v ik it i it e e i i i e i e iy
Varisble: NAC

PREPOST N Nnn Std Dev Std Error
R
Variances T DF  Prob>|T|

Unequal 2.2210 39.3 0.0322
Equal 2.1131 40.0 0.0409

For HO: Variences are equal, F’ = 1,68 DF = (24,16) Prob>F’ = 0.2832

Variable: NAC

i S M 8t oey Sud Error
ROOF amimw mmE gae
Yffif“fff ______ T DF  Prob>|T|

el T

For HO: -v.nriances are equal, F' = 1,51 DF = (26,26) Prob>F’ = 0,2998

AN
V ICF Resources Incorporated
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Normalized Annual Consumption of 1990 Participants
- (by R-squared level)

RSQCL=0.5 FUEL=GAS EPLAN=5 fabduiotoboloobobniaiobodobobodok
Variable: NAC .

PREPOST N Mean Std Dev Std Error
pos TR 5044.0677T778 3677.39253904 913.91018589
PRE 9 3785.25333333 1259.86322985 419.95440995

---------------------------------------

Unequal 1.2516 22.8 0.2234
Equal 0.9413 . 25.0 0.3556

For HO: Variances are equal, F/ = 9.47  DF = (17,8)  Prob>F’ = 0.0031

A\3 g iCF Resources incorporared bI02427.3\AprDd
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Normalized Annual Consumption of 1990 Participants = .

(by R-squared level) ‘

RSQCLR0.5 FUELROIL EPLAN=1 W+ iy .
Variable: NAC

[}
PREPOST N Mean Std Dev Std. Error
"""""""" % 6207.04470588 6880, 7489592 1180.03871123 .
m 38 7003.56631579 5934.91153810 962.76978400
Variances T DF  Prob>|T|

Unequal ~0.5230 65.6 0.6027
Equal «0.5274 .. 70.0 0.5996

For HO: Varjances are equal, F/ = 1.34 DF = (33,37) pProb>fF’ = 0.3818

RSQCL=0.5 FUEL=0IL EPLAN=2 WRARRAAENATRRAAAAATR IRV T SRR AR AT AR R SRR drdw

Varisble: NAC

PREPOST N Mean Std Dev Std Error

pos 3 556624516120 3301.06490507 609, 05323647

PRE 3 5597.31419355 2838.31337341 509. 77613068

Variances ... DF ProT]

- ‘ '
For HO: Varisnces are squal, F/ = 1.43  DF = (30,30)  Prob>F’ = 0.3351 .

RSQCL=0.5 FUELBOIL EPLANSS S#wiritt bttt d e v e A e A R Sl i e e
Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 69 5844 .54463768 3361.81848052 404 . 71538570
PRE 62 17769.37580645 93771.56724615 11909.00094927
Variances T DF  Prob>|T|

Unequal  -1.0008 61.1 0.3209
Equal -1.0561 129.0 0.2929

For HO: Varisnces are equal, F/ = 778.03 DF = (61,68) Prob>F’ = 0,0000

Variable: NAC

ng?OST ______ O_J" Mean Std Dev Std Error

W § one grimmimaon '
Varisnces T DF  Prob>|T| ‘
Eaal 06086  Sao o4 ' | :
For HO: ;l'lrilncu are equal, F/ = 1,93 DF = (26,26) Prob>F’ = 0.0990 ‘

AR AYY A w4
fetid R4 peret )

P
V ICF Resources Incorporated
' Page D-170

iR I gy



. Normalized Annual Consumption of 1990 Participants:

(by R-squared level)

RSQCL=0.5 FUEL=OIL EPLAN=®S AR W NI R AR A i i e e o
Variable: NAC

PREPOST N Mean Std Dev std Error

pos 38 532690947368 334331045760 542.35657371
PRE 33 5944, 23060606 285536188703 497, 05470420
Vvariances T OF  Prob>|T|

Unequal  -0.8391  69.0 0.4043
Equal -0.8298 - 69.0 0.4095

For HO: variances are equal, F' = 1,37  DF = (37,32) Prob>F’ = 0.3660

bI02427.3\AppD4
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"

Normallzed Avnual Consumption of 1990 Participants .
(by -squared level)

RSQCL=0.5 K EL=PROP EPLANS3 R I
Variable: NAC

PREPOST ] Mean Std Dev Std Error
pos 3 383607666667 1030.92405783 595.. 20479037
PRE 1 " 3487.80000000 . .
variences .ol el

ml 0.2926 - 2.0 0.797%

NOTE: ALl values are the same for one CLASS level.

RSQCLS0.5 FUELEPROP EPLAN®A WWiwwrkwiiwikwtirsriirks ekt

Variable: NAC ‘

PREPOST N Mean Std Dev Std Error
pos .2 5820.49000000 3900, 18887250 2757.85000000
PRE 3 8168.96333333 2087.66135459 1205.31184505
variances T DF Prob»lTI

-------------------------------------

Unequal -0.7803 1.4 0.5541
Equal -0.9109 3.0 0.4295

For HO: Variances are equal, F’ = 3.49  DF = (1,2) Prob>F! = 0.4054

Y LAY MA D
s ICF Resources lncorporaied T
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Normalized Annual Consumption of 1990 Participants

(by R-squared level)

RSQCL=0.8 FUEL=ELEC EPLA"'T WA AW e e o o A e A e W e A AU e A W e A e e W e e e e e o

Variable: NAC

PREPOST . N ' Mean std Dev "~ Std Error
POS 15 16144 . 18600000 5860.23873983 1513.10713628
PRE 12 19816.07833333 5371.30623667 1550.56255082
Variances T OF  Prob>|T|
Uneqgual -1.6948 264.5 0.1028
Equal =1.6779 . 5.0 0.1058

For HO: Variances are equal, F/ = 1.19  DF = (14,11)  Prob>F’ = 0.7830

RSQCL=0.8 FUELRELEC EPLANES *Hwirihiiiriirir i wiewh s i s wir b s v e e W s e b e e e e

Variable: NAC

' PREPOST N Mean Std Dev std Error
POS 131 12437.95893130 6643.17804157 580.41716040
PRE 124 12489.76967742 7088. 16690156 636.53617859
Variances T OF  Prob>|T|

Unequal  -0.0601  249.4 0.9521
Equal -0.0605  253.0 0.9520

For HO: Variances are equal, F/ = 1.14  DF = (123,130) Prob>F’ = 0.4658

RSQCL=0.8 FUELRELEC EPLANmS Whehwhhiriih i i Wiy s i de b e i e e e o s o v e e e v

Variable: NAC

fl-!fl_’?‘_sr _______ D_l ______________ !gan std Dev Std Error
PoS 5 13884 .90600000 10497.8;';694;6 -------- 1.;94766 -----
PRE 4 11368.31750000 1219.39101952 609.695288;2
Variances T OF  Prob>|7|
Unequal 0.5316 6.; ) 06221.
Equal 0.4704 7.0 0.6524

For KO: Variances are equal, F' = 74.12 DF = 4,3) Prob>F¢ = 0.0050

bIV02427.3\AppD4
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Normalized Annual Consumption of 1990 Participants '~ .
(by R-squared level) ‘

RSGCL=0.8 FUEL=GAS EPLAN={
Variable: NAC

Sbedebd a0t bttt d g D g g

PREPOST N Mean Std Dev std Error 4
POS . 10 9945.41800000 7030. 40373096 2223, 20886804 .
PRE 4 12263.26000000 7960.05078088 3980.02539044

Variances T OF Prob>|T|

Unequal  ~0.5084 5.0 0.6328
Equal -0.5386 . 12.0 0.6000

For WO: Vnrlmccs‘ are equal, F/ = 1,28 DF = (3,9) Prob>F! = 0.6768

Variable: NAC

PREPOST N Mean std Dev  std Error

POS 2 6158.90500000 2556.21222719 1807.51500000

PRE 3 7556.96666667 3816.10769935 2203.23080748

Varisnces T DF  Prob>|T|

Unequal  -0.4906 2.9 0.6583 o
Equal -0.4442 3.0 0.6870

For HO: Variances are equal, F/ = 2,23 DF = (2,1) Prob>F’ = 0.8561 .
RSQCL=0.8 FUEL=GAS EPLANSS wiwirmiatrwwswwiwiiwn Wi i

Variable: NAC ‘

PREPOST N Hean Std Dev_ std Error

PCS 1 640151909091 3434, 77307203 "9035. 62304727

PRE 4 5216.63750000 2595.63846149 1297.81923074

Variances T DF  Prob>|T|

Uneqmt ©0.7136 7.2 0.4981

Equal 0.6224 13.0 0.5444

For HO: Variances are equal, F/ = 1.75 OF = (10,3) Prob>F! = 0.7066

RSQCLE=0.8 FUELEGAS EPLANRS Wamriirirdrir it it Wit s it e s Wt b e et

Variable: NAC

l-’l_tfft_):s]‘ _______ N . Mean Std Dev Std Error

poS 15 881698400000 5854.47720825 1511.61953846

PRE 10 8981.41100000 5709.49068179 1305.49943.228 ’
Variances T OF  Prob>|t|

Unequal  -0.0698  19.8  0.9450

Equal -0.0695 3.0 0.9452 . .

For HO: Vyrinncos are equal, F’ = 1,05 DF = (14,9) Preb>F! = 0.9707

3 b1\02427.3\AppD4
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Normalized Annual Consumption of 1990 Participants

(by R-squared level)

RSQCL=0.8 FUEL=GAS EPLAN=S S ]
Variable: NAC

PREPOST st O bt A Std Error
PRE 5 So.esiN zaro.Ssatesso 730. 85604830
Variances T DF _l_’fot_::m

Bl 0oz, 120 069

For H0: Variances are equal, F' = 2.83 DF = (8,4) Prob>¢! = 0,3302

@ ICF Resources Incorporated
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Normalized Annual Consumption of 1990 Participants *

(by R-squared level) .
RSQCL=0.8 FUEL=OIL EPLAN=1 h——-— I
Variable: NAC ‘
PREPOST N Mean . Std Dev Std Error ¢
""""""" 12 5989.80500000 3321.70226148 958.89284742 :
pRE 16 5560. 48000000 3220.25431378 805.06357845
Variances T DF  Prob>|T|

Unequal  0.3420  23.4  0.7347
Equal 03445 - 26,0  0.7333

For HO: Variances are equal, F' = 1,06 DF = (11,15) Prob>F! = 0,8905

RSQCLA0.8 FUEL=OIL EPLAN®Z Wwwwwhwwwwwwnwy R
Variable: NAC

PREPOST N Meen skt AU Std Error
e M elorizisss  sleodolsiee  lass.asoesors
Varisnces T DF  Prob»|T|

---------------------------------------

Unequal <0.3253 21.5 0.7481
Equal -0.3248 2.0 0.7484

For HO: Varisnces are equal, F! = 1,03 DF = (12,10) Prob>F! = 0.9707 : .
RSQCLE0.8 FUELWOIL EPLANSS sttt h itttk i i e W Wi

Variable: NAC

PREPOST N Hean Std Dev Std Error

POS 24 37164, 17458333 156404 .94756311 31926.02623136

PRE 25 4504 .21480000 2151.52491097 430.30498219

Variances T OF  Prob>|T|

Unequal 1.0229 23.0 0.3170

Equal. 1.0444 47.0 0.3016

For HO: Variances are equal, F/ = 5284.55 DF = (23,24) Prob>F’ = 0.0000

RSQCL-O_S FUEL'OIL EPL“" mnmwmmmnm
Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 9 7059.83222222 2899.80576576 966.60192192
PRE n 10075. 94909091 7694 . 12997643 2319.86747455
variences T DF  Prob>|T|
Unequal -1.2001 13.3 0.2511
Equal -1.1088 18.0 0.2821

0
-

For HO:-Variances are equal, F’ = 7.04 DF = (10,8) Prob>F’ = 0.0108

¢
[ ]
-

\

. bIN02427.3\AppD4
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‘Normalized Annual Consumption of 1990 Participants -

(by R-squared level)

L L s T e

RSQCL=0.8 FUEL=QIL EPLAN=5
Variable: NAC '
PREPOST N Mean Std Dev Std Error

POS 1 6608.67714286 2820.68949522 753.86097754.
PRE 15 5333.74866667 2148.31316416 554.69207381
Variances T DF  Prob>|T|
Unequal 1.3622 24.3 0.1856
Equal 1.3752¢ . 27.0 0.1804

For HO: Variances are equal, F’ = 1.72 DF = (13,14) Prob>F! = 0.3243

@ ICF Resources Incorporated
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Normalized Annual Consumption of 1990 Participants ' .
(by R-squared level)

RSQCL=0.8 FUEL®PROP EPLANs3 bt
Variable: NAC |
st N e i Std 08y s Std Error
e 1 156s8.26000000
Variances T DF  Prob>|T|
Unequal ..
Equal . .
NOTE: ALl values are the same for one CLASS level.
@ ICF Resources Incorporated bI\02427.3\AppD4
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Normalized Annual Consumption of 1990 Participants -
- (by R-squared level)

RSQCL=0 FUEL=BLANK EPLAN=1 URBRURERURAL Witk itk ki b wirk Wi s e b

Variable: NAC

PREPOST N Mean Std Dev std Error
POS 6 5708.00333333 1411.92556734 576.41619913
PRE 4 5809.53750000 1507.27091173 753.63545587
Variances T DF  Prob>|T|
Unequal -0.1070 6.3 0.9181
Equal -0.1086 8.0 0.9162

For HO: Variances are equal, F/ = 1.14 DF = (3,5) Prob>F/ = 0.8356

RSQCL=0 FUELSBLANK EPLAN=1 URBRURKEURBAN Wiiriiniiriititisminkeidiek it i Wt W ek
Variable: NAC '

PREPOST N Mean ‘ Std Dev std Error
POS 4 4879.07500000 4071.42764879 203..71382440
PRE 4 4067.67750000 4318.61732903 2159.30866451
Variances T DF  Prob>|T|
Unequal 0.2734 6.0 0.7937
Equal 0.2734 6.0 0.7937

For HO: Variances are equal, F’ = 1.13  DF = (3,3) Prob>F! = 0,.9251

RSQCL=0 FUEL=BLANK EPLAN=2 URBRURSURBAN Wiririiiiiiidia ki ik s il i Wi Wi

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 1 5258.21000000 .

PRE 1 5502.33000000 .

Variances T DF  Prob>|T|

Unequal . . .

Equal : ) :

NOTE: All values are.the same for one CLASS level.

RSQCL=0 FUEL=BLANK EPLAN=3 URBRURZRURAL WH#wRwikwa s shiwiesek sk s ks vt
Variable: NAC

PREPOST N Mean std Dev std Error
POS 5 6153.41600000 4597.75973602 2056.18066279
PRE 8 8283. 64000000 5872.90907365 2076.38691563
Variances T DF  Prob>|T|
Unequal  -0.7290  10.2 0.4824
Equal -0.6864 11.0 0.5067

For HO: Variances are equal, F' = 1,63 DF = (7,4) Prob>F’/ = 0,6660

@ ICF Resources Incorporated P SApeDs
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Normahzed Annual Consumption of 1990 Participants
(by R-squared level)

RSQCL=0 FUEL®BLANK EPLAN®3 URBRURSURBAN i ewirkscitiurifriirirb ik Wik ik Wit

varisble: NAC v ‘,/,'{/. o

i SR VS ers OO T ORIt
POS 129 5057.44271318 1958.24820569 172.41414075
PRE 124 6151.00717742 10485.56242566 941.63130319
vortancet, el 0P

el LR 2 |

For HO: Variances a;e equal, F/ = 28,67 DF = (123,128) Prob>F/ = 0.0000

RSQCL=0 FUEL®BLANK EPLAN=L URBRURSURBAN SWisrdw Wit dir s i de e it it Se s i e b i se e
Variable: NAC

PREPOST N Mean Std Dev std Error

POS 1 5275. 19272727 2804.90811015 845.711615M ‘
PRE 1 5097.55000000 2293.55139006 691.53176347 '
Variances T DF  Prob>|T|

Unequsl  0.1626 19.2 0.8725

Equal 0.1626 20.0 0.8725

For H0: Variances are equal, F/ = 1.50 DF = (10,10) Prob>F’ = 0,5361

RSQCL=0 FUEL=BLANK EPLAN=5 URBRUR=RURAL W"¥#wirsw adudubebabebobadudddobolel
Variable: NAC
PREPOST N Mean Std Dev std Error

poS T  s424.02750000 482101541739 2410.50770870
PRE 3 8980.99333333 10044 18958176 5799.01555882
Variances T OF  Prob>|T|

Unequal ~ -0.5664 2.7 0.6160
Equal -0.6320 5.0 0.5551

For HO: Variances are equal, F’ = 4.34  DF = (2,3)  Prab>F’ = 0.2603

RSQCL=0 FUEL=BLANK EPLAN=S5 URBRURSURBAN i irkarirhirdrhivi it s i d s e e s e b et
Variable: NAC
PREPOST N Mean Std Dev std Error

PoS 8 448801604167 1626.05343739  234.70059745
PRE 54 4089, 24611111 1511, 10743201 20563567527
Variances T DF  Prob>|T|
Unequal 1.2779 96.5 0.2043
Equal 12835  100.0  0.2023

For HO: Variances are oﬁunl, F' = 1,16 DF = (47,53) Prob>F’ = 0.6023

@ ICF Resources Incorporated « bIN02427.3WAppld
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Normalized Annual Consumption of 1990 Partncnpants B
(by R-squared level) \

RSQCL=0 FUEL=ELEC EPLAN=1 URBRURRURBAN "iwwiwdiriririrwiririiriiiiribwiriid i it

Variable: NAC

PREPOST N Mean ‘ Std Dev Std Error
POS 1 6018.09000000 . .
PRE 1 8609.83000000 . .
variances T DF  Prob>|T|
Unequal . . .
Equal .. . .

NOTE: All values are the same for one CLASS level.

RSQCL=0 FUEL=ELEC EPLAN=3 URBRURSRURAL ##wirihdriidii ik i i i

Variable: NAC

PREPOST N Mean Std Dev étd Error
POS 10 5552.62200000 3090.74997582 977.38096017
PRE 9 5238.79222222 4680.07945379 1560.02648460
variances T DF  Prob>|T|
Unequal 0.1705 13.6 0.8671
Equal 0.1743 17.0 0.8637

For HO: Variances are equal, F’ = 2.29 OF = (8,9) Prob>F! = 0,2382

RSQCL=0 FUEL=ELEC EPLAN=3 URBRURZURBAN *WW#whwwwwiirwririehd Ak Wi i w Wi drr it
Variable: NAC

PREPOST N Mean Std Dev Std Error
poS 1 6974 .,18454545 4087.28182982 1232.36184018
PRE 11 8578.55363636 5815.56404322 1753.45853415
Variances T OF  Prob>|T|
Unequal -0.7486 17.9 0.4638
Equal -0.7486 20.0 0.4628

For HO: Variances are equal, F/ = 2.02  DF = (10,10) Prob>F’ = 0.2815

RSQCL=0 FUEL=ELEC EPLAN=4 URBRURNRURAL #ériiiuririiririrird i wir ki i it e ok

Variable: NAC

PREPOST N Mean Std Dev std Error
POS 2 14022.94000000 5073.68914491 3587.64000000
PRE 4 11163.50500000 5089.063366%6 2544 .53168328
variances T DF  Prob>|T|
Unequal 0.6501 2.1 0.5806
Equal 0.6493 4.0 0.5515

For HO: Variances are equal, F/ = 1.01 OF = (3,1) Prob>F’/ = 1,0000

@ ICF Resources Incorporated bIV02427.3WppD4
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~ Normalized Annual Consumption of 1990 Participants

(by R-squared level)

RSQCL=0 FUELmGAS EPLAN=1 URBRURSRURAL WRRRBIRRERERANRAERRRRREER AN IR R TTRRRAE

Variable: NAC

PREPOST N Mean Std Dev Std Error
pos 46 3809.94956522 2726 94643828 402,06631719
PRE 46 3693.34043478 1819.22667466 268.23033960
Variances T DF  Prob|T| |

t 0 2413 78.4 0.8100

Equal 0.2413  90.0  0.80%9

For HO: Variances ere equal, F’/ = 2.25 DF = (45,45) Prob>F! = 0.0077

RSQCL=0 FUEL=GAS EPLAN=1 URBRUR=URBAN ntmﬁm\vmtmtmmtmnm

Variable: NAC

PREPOST N Mean Std Dev std Error
POs 30 4158.00800000 2680.21228826 489, 33757639
PRE k) 4015.71612903 ~ 2503.57882493 449.65603100
Variances T DF  Prob|T|
Unequal  0.2141  58.4 0.8312
Equal 0.2144  59.0 0.8310

For HO: variances sre equal, F’ = 1.15  DF = (29,30)  Prob>F’ = 0.7120

Variable: NAC

PREPOST N Mean Std Dev ‘ std Error
POS 1 4938.70000000

PRE 2 4630.49500000 1114, 06794696 787.76500000
Variancts T DF  Prob>|T|

Unequal

Equal 0.2259 1.0 0.8586

NOTE: All values are the same for one CLASS level.

Varisble: NAC

PREPOST N Mean Std Dev std Error
POS 1M 8472.11727273 4301.01086955 1296.80357032
PRE 12 6551.89750000 2952.10841988 852.20029545
Variances T OF  Prob>|7|
Unequal 1.2375 17.5 0.2323
Equal 1.2579 21.0 0.2222

For HO: Variances are equal, F/ = 2,12  DF = (10,11) Prob>F’ = 00,2329

@ ICF Resources Incorporated

02427, 3\AppD4
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Normalized Annual Consumption of 1990 Participants ~ .
' (by R-squared level) ‘

RSQCL=0 FUEL=mGAS EPLAN=3 URBRUR=RURAL YW warwi it i rir st Wb e b i dedr i e e o e i i i e

Variable: NAC

PREPOST N Mean " std Dev | ' std Error
pos 56 4332.21750000 2541.5.938179 33068367745
PRE 58 4195.46155172 2265.52890507 297.47851906
Variances T DF  Prob>|T|
Unequal 0.3029  109.5 0.7626
Equal 0.3035 112.0 0.7621

For HO: Variances are equal, F/ = 1.26 DF = (55,57) Prob>F! = 0,3905

RSQCL=0 FUEL.G‘S EPLAN=3 URBRUR=URBAN .*i***ﬁ&““*m“"“t*“**iiit.mt"“

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 49 4279.37367347 1964 .73520091 280.67645727
PRE 58 12060.15706897 57580.10431762 7560.63810164
Variances T DF  Prob>|T|
Unequal  -1.0284  57.2 0.3081
Equal ~0.9447 105.0 0.3470

For HO: Variences are equal, F’ = 858.89 DF = (57,48) Prob>F’ = 0.0000

RSACL=D FUEL=GAS EPLAN®S URBRURBRURAL Wi s vr ok i oot s st o o o s s s e e o

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 49 5737.39877551 3901.26923613 557.32417659
PRE 54 6470.98129630 5168.65169668 703.36440639
Variances T DF  Prob>|T|
Unequal  -0.8175  97.9 0.4157
Equal -0.8065 101.0 0.4218

For H0: Variances are equal, F’ = 1.76 DF = (53,48) Prob>F’ = 0.0500

‘RSQCL=0 FUEL=GAS EPLAN=4 URBRURZURBAN W RWwravesves e s o sv sl drob st e s ok s oo e e o o 1 e s e s o
Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 70 5303.24842857 350498595721 418.92594914
PRE 70 5120.44257143 3338.61332635 399.04061632
Variances T DF  Prob>|T|
Unequal 0.3160 137.7 0.7525
Equal 0.3160 138.0 0.7525

For HO: Variances are equal, F’ = 1.10 DF = (69,69) Prob>F' = 0.6874

\ ' . BIN02427.3\AppP4
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Normahzed Annual Consumption of 1990 Participants '

(by R-squared level)

o

“

RSQCLE=0 FUELGAS EPLANSS URBRURSRURAL ‘rrtiriiiriciiniririr i ik it

Variable: NAC

PREPOST N Hun Std Dev Std Error
POS 39 4157, 21051282 1915 23272572 306.68268048
PRE &4 4445 .39818182 2704.83451084 407.76914511
Variances T DF  Prob>|T |
Unequal ~0.5648 7.4 0. 5738
Equal -0.5535 . 81.0 0.584

For HO: Variances are equal, F/ = 1.99

DF = (43,38)

. Prob>F! = 0.0326

Variable: NAC

PREPOST N Mean $td Dev std Error
PoOS 19 5298.87684211 2664 04355835 611.17350800
PRE ‘20 5296.62550000 2406.31836490 538.0691439%4
Variances T OF  Prob>|T|
Unequal 0.0028 36.1 0.9978
Equal 0.0028 37.0 0.9978

For HO: Variances are equal, F/ = 1.23

DF = (18,19)

Prob>F! = 0.6629

@ ICF Resources Incorporated
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Normallzed Annual Consumption of 1990 Partncnpants T
(by R-squared level)

RSQCL=0 FUELwOIL EPLAN=1 URBRUR=RURAL “**'“"*"*****"”*‘****m“m"m*"“"

Variable: NAC

PREPOST N Mean std Dev std Error
pos 45 5457.03264kbh 325251504028 48485631519
PRE 40 572680025000 4036.03925714 638. 15383892
Variances T DF  Prob>|T|

aqua't -0.3409 . 83.0  0.7341
For HO: Variances are equal, F/ = 1.5  DF = (39,44)  Prob>F’ = 0.1656

RSQCL=0 FUEL=0IL EPLAN=1 URBRUR=URBAN mmmawnmnmmwmanm
Variable: NAC

PREPOST N Mean Std Dev Std Error
pos o8 5806, 63795918 3405, 84358671 34404215655
PRE 97 5969, 63247423 3753.94925761 381.15579828
Variances T DF  Prob>|T|
Unequal  -0.317%  190.8  0.7513
Equal  -0.3176  193.0  0.7511

For HO: Variances are equal, F/ = 1.2 DF = (96,97 Prob>F! = 0.3405

RSQCL=0 FUEL=0IL EPLAN®=2 URBRURRRURAL W¥Waahwirdidw i hr it ik e ki i e i i it o

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 32 5866.32062500 25&1 47489029 442 .20246447
PRE 37 5824 .82189189 2883, 75807986 474 .08690796
variances T DF  Prob>|T|
Unequal 0.0640 67.0 0.9492
Equal 0.0633 67.0 0.9497

for HO: variances are equal, F! = 1.33 DF = (36,31) Prob>F’ = 0.4226

RSACL=0 FUEL=0I1L EPLAN=2 URBRUREURBAN WH¥Whirmirieirirdd i dr i kA e it s e sy s i i e e
variable: NAC

PREPOST N Nean Std Dev Std Et;ror
POS 67 5555.04925373 3797.4T754761 463.93572195
PRE 64 5477.75531250 3667.88056624 458.48507078
Variances T DF  Prob>|T|
Unequal 0.1185 129.0 0.9059
Equal 0.1184  129.0 0.9059

For HO: AVarimces are equal, F/' = 1,07 DF = (66,63) Prob>fF’ = 0,7828

@ ICF Resources Incorporated C ‘ biI2427.3\AppD4
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Normallzed Annual Consumption of 1990 Participants

(by R-squared level)

¢

Variable: NAC

PREPOST N Hean Std Dev . ?S?.E'I?f
os T 5245.48533333 2395.21899582 276.57606640
PR 4] 4962, 29842105 2858. 00349361 327. 83548445
Variances T DF Prob>|1’|

Unequal  0.6602  145.2 0.5101
Equal 0.6595 . 149.0 0.5106

For HO: Varisnces are equal, F/ = 1.42 DF = (75,74) Prob>F! = 0.1299

RSQCL=0 FUEL=0IL EPLAN=3 URBRUR=URBAN WA N TR TS TR TSRS e

Variable: NAC

PREPOST N Mean Std Dev std Error
""""""" 77 5271.80661017 2229.23023516 16755920518
m 180 5596.29738889 2385.55141574 177.80850431
variances T DF  Prob>|T|

---------------------------------------

Unaqual -1.3281 354.1 0.1850
Equal -1.3274  355.0 0.1852

For HO: Variances are equal, F’ = 1.15 DF = (179,176) Prob>F’ = 0.3677

RSQCL=0 FUEL=OIL EPLAN=4 URBRUR=RURAL falatedoiabebobdo il Wirkdridird
Variable: NAC

PREPOST N Mean y Std Dev Std Error
w8 MAmm ums @
Variances T DF  Prob>|T|

Unequal -0.2312 90.4 0.8177
Equal - -0.2313 91.0 0.8176

For HO: Variances are aqual, F’ = 1,13 DF = (45,46) Prob>F’ = 0.6838

RSACL=0 FUEL=0IL EPLAN= URBRURSURBAN *WHWHAR A AR R w Rt e d TR d @ v v h e e e hww
Varigble: NAC

PREPOST N Mean Std Dev Std Error
POS 41 8601.31195122 5621.50986284 877.93234277
PRE 39 8890.32974359 6259. 17246140 1002.26973059
Variances T DF  Prob>|T|

---------------------------------------

Unequal -0.2169 76.1 0.8289
Equal -0.2175 78.0 0.8284

For HO: 'Variances are equal, F' = 1,24 DF = (38,40) Prob>F’ = 0,5034

@ ICF Resources Incorporatec
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Normahzed Annual Consumption of 1990 Participants
(by R-squared level)

RSQCL=0 FUEL=01L EPLAN=5 URBRURsRURAL mmmutnmnm&nwma*aw

Variable: NAC

PREPOST N ‘ Mean Std Dev std Error
POS 43 6577.45558140 5185.67678123 790.80829534
PRE 41 7310.51414634 6810.54147692 1063.62788295
Variances T OF  Prob>|T|
Unequal -0.5531 7.7 0.5819
Equal -0.5566 , 82.0 0.5793

For HO: Variances are equal, F' = 1.72  DF = (40,42)  Prob>F’/ = 0,0836

Variable: NAC

PREPOST N Mean Std Dev std Error
PoS 80 4710. 10125000 3304.92930082 369. 50232887
PRE 87 4794.79724138 3304.08321566 354.23490317
Variances T DF Prob>|1|

--------------------------------------

Unequal  -0.1655  163.8 0.8688
Equal -0.1655  165.0 0.8688

For HO: Variances are equal, F’ = 1,00 DF = (79,86) Prob>F! = 0,9957

2,
@ ICF Resources Incorporated
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. Normalized Annual Consumption of 1990 Participants
o (by R-squared level)

‘

RSQCL=0 FUEL=PROP EPLAN=1 URBRUR=URBAN Wumma“mmanmm

Varisble: NAC

PREPOST N Nean . Std Dev std Error
os 1 9029.66000000 . .

ﬁ 2 10747 .38000000 4195.70293898 + 2966.81000000
Varisnces T OF Prob>|1‘|

Unequal

Equal -0.33%3 1.0 0.7946
NOTE: ALl values are the same for one CLASS level.

RSQCL=0 FUELWPROP EPLANS2 URBRURSRURAL Wi L i

Variable: NAC

PREPOST N Mean Std Dev std Error
POS 1 4093 .46000000 . .
PRE 1 3934 .83000000 . .
Variances T DF  Prob>|T|

Unequal . . .

Equal . . 0

NOTE: All values are the some for one CLASS level.

RSQCL=0 FUEL=PROP EPLAN=3 URBRURZURBAN *Wwardr i i e e i e e e e e r e e e el e ir -
Variable: NAC

PREPOST N ‘Mean Std Dev std Erro
Pos 1 483454000000 . .

PRE 3 3880.04333333 2668.05088239 1540.39989516
Variances T DF  Prob>|T|

Equal. . 0.3098 2.0 0.7860
NOTE: AlL values are the same for one CLASS level.

Variable: NAC

PREPOST N Mean Std Dev std Error
POS 2 4482 .16000000 2705.50368190 1913.08000000
PRE 2 3552.98500000 902.82686715 638.39500000
Variances T DF  Prob>|T|

---------------------------------------

Unequal  0.4607 1.2 0.775
Equat 0.4607 2.0 0.6902

For HO: variances are equal, F' = 8.98 DF = (1,1) Prob>F’ = 0.4101

@ ICF Resources Incorporated

bINI2427.3\AppD4

Page D-188

e -



Normalized Annual'Consumption of 1990 Participants .
) (by R-squared level)

RSQCL=0.5 FUELSELEC EPLAN=1 URBRURSURBAN ¥iwiriiiri i Wil Witk i i b irie w i i
Variable: NAC ‘
PREPOST N Mean Std Dev std Error

pos 1 24521,58000000 ) )
PRE 3 14576. 12000000 8522.36373424 4920, 38899610
Varisnces T DF  Prob>|T|

Equal - 1.0106 . 2.0 0.4186

NOTE: All values are the same for one CLASS level.

RSQCL=0.5 FUEL=ELEC EPLAN=3 URBRURERURAL "Whattdirkdh i kkddr ke dt ddddrkkdoad
Variable: NAC

PREPOST N Nean Std Dev std Error
POS 4 18280.07750000 10859.55628344 5429.77814172
PRE 5 16215.24200000 12010. 16872045 5371.11073603
varisnces T DF  Prob>|T|
Unequal 0.2704 6.8 0.7949
Equal 0.2669 7.0 0.7972

For HO: Variances are equal, F/ = 1,22 DF = (4,3) Prob>F! = 0,.9045

RSQCL=0.5 FUEL=ELEC EPLAN®3 URBRURSURBAN *W#iririwiriiriririr i e irdr ror i s s e i e it
Varieble: NAC

PREPOST " Mean Std Dev std Error
POS 8 10084 .39375000 7404 .45134570 2617.86887876
PRE 15 11371.89933333 5866.53678838 1514.73328542
variances T DF  Prob>|T|
Unequal -0.4257 11.8 0.6780
Equal -0.4581 2.0 0.6516

For HO: Variences are equal, F/ = 1,59 DF = (7,14) Prob>F’ = 0,4338

RSQCL=0.5 FUEL=ELEC EPLAN=4 URBRURSRURAL Wi i ik i i i b ieb sk e

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 4 8725.52250000 3847.19070262 1923.59535131
PRE 1 20315.09000000 . .
variances T DF  Prob>|T|

Unequal . . .
Equal ~2.6944 3.0 0.0741

NOTE: All values are the same for one CLASS level.

@ ICF Resources Incorporated | bIO2AZ1 3\AppD4
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Normahzed Annual Consumption of 1990 Participants * . ’
(by R-squared level) .

RSQCL=0.5 FUEL®GAS EPLAN=1 URBRURSRURAL
Varisble: NAC

PREPOST N nnn std Dev Std Error .
pos 7 5114.82857143 5295.55436429 200153141459 .
PRE 12 - 5296.01750000 4368.57496130 1261.09896494

Variances T DF  Prob>|T|

Unequal -0. 0766 10.8 0.9404
Equal -0.0808 . 17.0 0.9366

For HO: Variances are equal, F/ = 1.47 DF = ¢6,11) Prob>F’! = 0.5486

RSQCLR0.5 FUEL=GAS EPLAN=1 URBRURSURBAN Wwirawiwswawirwswweunwuwris *

Varisble: NAC

PREPOST il ORI _3td Error
PR 10 Ao.c0000  1o81.3sEte 26. 61520095
Variances T DF  Prob>|T|

Equal 0.4784 17.0 0.6385

For HO: Variances are equal, F/ = 1,02 DF = (9,8) Prob>F! = 00,9844 .
RSQCL=0.5 FUELSGAS EPLANS2 URBRURERURAL Wit it i idd itk

Varisble: NAC

PREPOST N Mean Std Dev $td Error

3 e dmamm s

variances T OF  Prob>|T|

Unequal 0.2672 1.9 0.8157
Equal . . 0.2672 2.0 0.8144

For HO: Variances are equal, F/ = 1.47 DF = (1,1)  Prob>F’ = 0.8783

ngm_.o_s FUEL=GAS Epw.z mmm RN RRAR RPN RS TR TR AT AW
Variable: NAC

PREPOST N Mean Std Dev Std Error

POS 5 7025.99200000 3539 81375053 1583.05283478

PRE 2 15048.26000000 11725.75376252 8291.36000000 .
Varisnces T DF  Prob>|T|

Unequal -0.9504 1.1 0.5107

Equal -1.5653 5.0 0.1783 . N

For HO: Veriances are equal, F' = 10,97 OF = (1,4) Prob>F’ = 0,.0592

bIN02427.
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~ Normalized Annual Consumption of 1990 Participants
' (by R-squared level)

RSQCL=0.5 FUEL=GAS EPLAN=3 URBRUR=RURAL W de v de d et O O S v Ao e e e A U o o o U o S T W o SR U
Varisble: NAC

PREPOST N Mean Std Dev Std Error
POS 10 5194 .63800000 1931.15517133 610.68488566
PRE 8 4252.14500000 1958.22558103 692.33729372
Variances T DF  Prob>|T|
Unequal 1.0209 15.0 0.3234
Equal 1.0226 16.0 0.3217

For HO: Variances are equal, F/ = 1.03 DF = (7,9) Prob>F! = 0,9458

RSQCL=0.5 FUEL=GAS EPLAN=3 URBRUREURBAN o svirsriratsririro e ek e s desr ke i e et b sk e s e e o
Variable: NAC

PREPOST N Mean Std Dev std Error
POS 15 4858.73000000 2465 .85288174 636.68047534
PRE 9 3090.98000000 . 1354.56002691 451.52000897
variances T DF  Prob>|T|
Unequal 2.2643 21.9 0.0338
Equal 1.9684 22.0 0.0617

For HO: variances are equal, F/ = 3.3% DF = (14,8) Prob>F! = 0,0938

RSQCI #0.5 FUEL=GAS EPLAN=S URBRURERURAL Wrswiirh ik st irie i Wi e i dr s o s e i s e e e
Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 12 6585.19333333 2694. 71477529 777.89715045
PRE 12 6767.99083333 4180.93507900 1206.93199666
Variances T DF  Prob>|T|

Unequal -0.1273 18.8 0.9001
Equal -0.1273 22.0 0.8999

For HO: Variances are equal, F/ = 2.41 DF = (11,11 Prob>F’ = 0.1607

RSQCL=0.5 FUEL=GAS EPLAN=4 URBRURZURBAN  # o @i st st i iy e s e e s e e v e e e s s et o iy s e e e e e e e
Variable: NAC

'_"_‘Ef?fT _______ )_l ____________ Mean Std Dev Std Error
POS 15 6216.67333333 3956.295;;;;6 -------- "aoi?';wsoén
PRE 15 6831.18937%333 4313.97028345 1113 .86233723
Variances T DF  Prob>|T|
Unegual -0.4066 27.8 0-;;;;
Equal -0.4066 28.0 0.6874

For HO: variances are equal, F’ = 1.19 DF = (14,14) Prob>F’ = 0.7505

@ ICF Resources Incorporated bINI2427.3\AppD4
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Normalized Annual Consumptidn of 1990 Participants ~ . '
' (by R-squared level) .

RSQCL=0.5 FUEL=GAS EPLAN®S URBRURSBRURAL Wit irdii i i e i i e

Variable: MNAC

PREPOST N Mean Std Dev . Std Error

POS <10 5243.46300000 3993.29580206 1262.79101053 '
PRE 4 4565 .53750000 1185.11132488 592.55566244

Variances T DF  Prob>|T|

------------------------------------- »a

Unequal 0.4860 1.7 0.6360
Equal 0.3266 . 12.0 0.74%6

For HO: variances are equal, F/ = 11,3% OF = (9,3) Prob>F! = 0.0704

Variable: NAC

PREPOST N Mean Std Dev std Error
PoS 8 4794 .82375000 3985. 12720421 1408.95523500
PRE 5 3161.02600000 1012.53443953 452.81916727
Variances T DF  Prob>|T|
L 1.1040 8.4 0.3004 -
ml" 0.8853  11.0 0.3949
For HO: Varisnces are equal, F/ = 15.49 DF = (7,4)  Prob>F’ = 0.0188 .
A
@ ICF Resources Incorporated T et
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Normalized Annual Consumpt;on of 1990 Participants = .
' (by R-squared level)

RSQCL=0.5 FUEL=OIL EPLAN=? URBRURSRURAL 'irsrririiiihiiried €k wiririek ik ik b v

Variable: NAC

PREPOST N Mean Std Dev Std Error
pos no 3676.58636364 2412, 12242008 727.28227416
PRE 16 503715937500 2529.55 155 154 632.47448789
Variances T DF  Prob>|T|

---------------------------------------

Unequal -1.4116 22.3 0.1718
Equal -1.3987 25.0 0.1742

For HO: Variances are equal, F/ = 1.10 DF = (15,10) Prob>F’ = 0.9026
qucL:o.s FUEL=OIL EPLA".' URBRUR.URW WRRRRRRRETRRRRRRRR RN ERE R RN d W

Variable: NAC

PREPOST N Mean Std Dev .Std Error
POS 23 7417.26391304 7977.43990721 1663.41120793
PRE 22 8433.68045455 7238.74705358 1543.30605734
Variances T DF Prob>|T|
Unequal -0.4479 42.9 0.6565
Equal -0.4470 43.0 0.6571

For HO: Variances are equal, F’/ = 1.21 DF = (22,21) Prob>F’ = 0.6591

RSQCL=0.5 FUEL=OIL EPLAN=2 URBRURSRURAL *#irwiiriihhiirk i e Wi it s i e s

Variable: NAC

PREPOST N Mean Std Dev std Error
POS 13 5710.66384615 3368.94426137 934.37702143
PRE 7 6081.39857143 2324,20315354 878.46622009
Variances T DF  Prob>|T|

---------------------------------------

Unequal.  -0.2891  16.6 0.7761
Equal -0.2584  18.0 0.7990

For HO: Variances are equal, F/ = 2.10 DF = (12,6) Prob>F! = 0,3725

RSQCL=0.5 FUEL=OIL EPLAN=2 URBRUREURBAN Wi s diriewdriir s sr Wi o i s e s it e
Variable: NAC

PREPOST ¥ Mean Std Dev Std Error
POS 18 5461.94277778 3500,54828372 825.08714310
PRE 24 5456.12291667 3001.08936122 612.59480062
Variances T DF ' Prob>|T|
Unequal 0.0057 33.4 0.9955
Equat 0.0058 40.0 0.9954

For HO: Variances are equal, F/ = 1,36 DF = (17,23) Prob>F/ = 0.4847

I02427.3\AppD4
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Normalized Annual Consumption of 1990 Participants
(by R-squared level)

RSQCL=0.5 FUEL=OIL EPLAN=3 URBRUR=RURAL
Variable: NAC

PREPOST N Mean . StdDev 559_51-591-
pos 26 ;;;;:59576923 4268.87515352 837.19529650
:g: %g 30587.56545455 157332.70451403 33543.44530856
Varisnces T DF ) Pret:!‘!!
"""E -0.9976 21.0 0.3:98
m -1.0B65 .. 46.0 0.2829

For HO: Varisnces are equal, F’ = 1358.35  DF = (21,25)  Prob>F’ = 0.0000

Variable: NAC

PREPOST N Mean Std Dev std Error
Pos' 43 5681 07651163 2716. 31862705 414 .23470719
PRE 40 5769.37150000 2871.60825316 454.04113139
variances T OF  Prob>|T|

Unequal -0 1437 .7 0.8861

Ecpal -0.1440 81.0 0.8859

For HO: Variances are equal, F’ = 1,12 DF = (39,42) Prob>F! = 0,7223

RSQCL=0.5 FUEL=OIL EPLAN=4 URBRURERURAL ¥ sttt i i e e s e e e e e e e e
Variable: NAC

PREPOST N Mean Std Dev std Error
POS 9 9037, 22444444 6901.01018120 2300.33672707
PRE 6 7974.01500000 4962.82951702 2026.06666619
Vuriances T DF  Prob>|T|
Unequal 0.3468 12.9 0.7343
Equal 0.3239 13.0 0.7511

For N0: Variances are equal, F’ = 1.93 DF = (8,5) Prob>F! = 0,4849

RSQCL=0.5 FUEL=OIL EPLAN=4 URBRUR=URBAN badalabekadedababbeddeeb o 2
Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 18 9451.73388889 6048.47540205 1425 .63932421
PRE 21 8543.63476190 4442.35027841 969.40030544
Variances T DF  Prob>|T|
Unequal 0.5267 30.8 0.6022
Equal 0.5393 37.0 0.5929

For HO: Variances are equal, F’ = 1.85 DF = (17,20)  Prob>F’ = 0.1873

bIN02427.3\AppD4
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Normahzed Annual Consumption of 1990 Partncnpants

(by R-squared level)

-

RSQCL=0.5 FUEL=OIL EPLAN=5 URBRURSRURAL W*wiwiiriirditihirdhirhhirdiihiu vt hirkirniirkd

Variable: NAC

Std Dev

Std Error

------------------------------------------------------------------------------

PREPOST N
POS 1
PRE 14
Variances T
Unequal 0.2382
Equal 0.2368

For HO: Variances are equal,

Mean
6034.71818182
5801.33071429

DF  Prob>|T|
22.1 0.8139
23.0 0.8149

F' = 1,10

2381.62929363
24694 .36485896

DF = (13,10)

Prob>F!

718.08825061
666.64704999

= 0.9000

RSQCL=0.5 FUEL=OIL EPLAN®5 URBRUREURBAN *iiwiirtiddidiitibhirk itk

varisble: NAC

Std Dev

- Std Error

PREPOST N
POS 27
PRE 19
Variances T
L -0.9999
Equal -0.9740

For H0: Variances are equal,

Mean
5038.54296296
6049.52526316

DF  Prob>|T|
42.1 0.3231
44.0 0.3354

F' = 1.35

3664 .26674805
3158.04318726

DF = (26,18)

Prob>F’

705. 18846446
724.50479540

s 0.5194

@ ICF Resources Incorporated

bi\02427.3\AppD4

Page D-195



. Normalized Annual Consumption of 1990 Participants -

(by R-squared level)

RSACL=0.5 FUEL=PROP EPLAN=3 URBRURSRURAL
Variable: NAC

PREPOST N Mean Std Dev std Error
POS 1 3148.66000000 . .
PRE 1 . 3487.80000000 . .
Variances T OF  Prob>|T|
Unequal . . .
Equal . L . .

NOTE: All values are the seme for one CLASS level.

RSQCL=0.5 FUELSPROP EPLAN=G URBRURERURAL ****iwaminmiwikkuiriiaiuswiie .

Variable: NAC

PREPOST N Mean Std Dev Std Error
pos ‘R 3062.64000000 .
PRE 1 5824.58000000 . .
Variances T oF fr«_ﬂ:hl

Bl D ;

NOTE: All values are the same for one CLASS level.

RSQCL'O.S FUEI.'PRW Epu“-[. mnm“m L g g ]
Variable: NAC

PREPOST N Mean Std Dev std Error
POS 1 8578.34000000 . .

PRE 2 9341. 15500000 687.35728879 486.03500000
Veriances T OF  Prob>|T|

Unequal . . .

Equat - -0.9061 1.0 0.5313

NOTE: All values are the same for one CLASS level.
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Normalized Annual Consumption of 1990 Participahts
S (by R-squared level)

RSQCL=0,8 FUEL=ELEC EPLAN=1 URBRURZRURAL Watetwwiihiidhhhhiit Wit w Wi n i diw i ¥
Variable: NAC ‘

PREPOST N Mean Std Dev std Error
Pt;; ' 5 14723.32800000 9056.93607144 4050,38494472
PRE 4 23286.84000000 6732.81205869 3366.40602935
Variances T OF  Prob>|T|

Unequal  -1.6260 7.0 0.1481
Equal -1.5678 7.0 0.1609

For HO: Variances are equal, F/ = 1.81 DF = (4,3)  Prob>F’ = 0.6536
RSQCL=0.8 FUELWELEC EPLAN=E1 URBRUREURBAN *wirirwiirkwivkwiikiek ik ki s A

Variable: NAC .

PREPOST N Mean Std Dev std Error
POS 10 16854 .61500000 3909.24727480 1236.21253252
PRE 8 18080.69750000 3947.70898543 1395,72589688
Variances T OF  Prob>|T|

Unequal  -0.6576  15.1 0.5207
Equal -0.658,  16.0 0.5197

For HO: variances are equal, F' = 1.02 DF = (7,9) = Prob>F’' = 0.9547

RSQCL=0.8 FUEL=ELEC EPLAN=3 URBRURSRURAL #wisrirtirtirird ik ik Wi h e i i i i

Variable: NAC

PREPOST N Mean Std Dev std Error

POS 27 17446 .88037037 6673.94858798 128440200461
PRE 26 18370.22692308 7201.11784809 1412.25540104
Variences T DF  Prob>|T|

Unequal  -0.4837  50.3 0.6307
Equal -  -0.4844  51.0 0.6302

For HO: variances are equal, F/ = 1,16 DF = (25,26) Prob>F’ = 0,7019

RSQCL=0.8 FUEL=ELEC EPLAN=3 URBRUR'I)RBAN daadaddedobebbibdod bbb bbb bt Lt ]
Variable: NAC

PREPOST N Mean Std bev std Error
POS 104 11137.56586538 6014.36574039 589.75708216
PRE 98 10929.64836735 6214.19473378 627.72846227
Variances T DF  Prob>|T|
Unequa 0.2414 198.3 0.8095
Equal 0.2416 200.0 0.8093

For HO: variances are equal, F' = 1,07 DF = (97,103) Prob>F! = 0,7429

@ ICF Resources Incorporated
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Normalized Annual Consumption of 1990 Participants * .
' (by R-squared level) | - .

AR R
RSQCL=0.8 FUELSELEC EPLAN®S URBRURSURBAN wiriwiriiiririiririy flabdeduiniad

Vnrioble: NAC

PREPOST N Mean Std Dev . "jf?frf?r

---- e 1388490600000 10497.81769470 4694 . 76679615 .
:gg g }%63666667 1414 . 73468415 816.79745073

Variances T DF  Prob>|T|

Unequa 0.4871 = 4.2 0.6505
Equlll 0.3692 . 6.0 0.7247

For HO: variances are equal, F' = 55.06 DF = 4,2) Prob>F’ = 0.0353

RSQCL'O.ﬁ FUEL=GAS EPLAN=1T URBRURZRURAL UWH*ERWard itttk d o h A v e v e ir e
Varisble: NAC

PREPOST N Mean Std Dev Std Error

pos 7 tom0.4imsTi6 8238.549%5044  3113.87896360

PRE '3 14715.21000000 T679.27469468 . 4433.63131215

Vfrill.\fes T L Pr?t»l‘_r!

Baal o7 &0 oo |

For HO: variances are equal, F/ = 1,15 DF = (6,2) Prob>F! = 1.0000 . .

RSQCL=0.8 FUEL=GAS EPLAN=1 URBRURSURBAN Whwirmumirkwuw i i i s e o e & e o
Varisble: NAC

PREPOST Mean Std Dev std Error
POS 3 7668.02666667 2772.10314354 1600.47449615
PRE 1 4907.41000000 . .
Variances T DF  Prob>|T|

Equal 0.862 2.0 0.4793
NOTE: All values are the same for one CLASS level.

RSQCL=0.8 FUEL=GAS EPLAN®2 URBRUREURBAN "rwariesesvsrst i i srirs s sese st e o S it sk e o
Variable: NAC '

fl.tEfOﬂ‘_ N Mean Std Dev Std Error

pos 1 T966.42000000 . TTTrrnmeeesees .
PRE 3 7556.96666667 3816.10769935 2203.23080748

Varisnces T DF  Prob>|T| .
Bl 0.09% 2.0 0.9344 ' '
NOTE: ALl values are the same for one CLASS level. '
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Normalized Annual Consumption of 1990 Participants ~ .
' (by R-squared level)

RSQACL=0.8 FUEL=GAS EPLAN®3 URBRURSRURAL *irirwiriiiiirirdwirdirk it i rir i s i i

Variable: NAC ’
Mean std Dev std Error

PREPOST N Wen  stdDev stdError
POS 5 5118.49000000 3174.27206443 141957762303
PRE 1 536787000000 o .
Variances T DF  Prob|T|

Equal -0.0717 4.0 0.9463
NOTE: ALl values are the same for one CLASS level,
RSQCL=0.8 FUEL®GAS EPLAN®3 URBRURSURBAN Wi irasiwiumh bt dividrirddrdr riehir ke ke

Variasble: NAC

PREPOST N Mean ~ std Dev Std Error
POS 6 7470.71000000 3537.87548018 1444 .33161666
PRE 3 . 5166.22666667 3176.59582280 1834.00845340
Variances T ‘DF  Prob>|T|

Unequal  0.9872 4.6 0.3736
Equal 0.9478 7.0 0.3748

For HO: Variances are equal, F/ = 1.24 DF = (5,2) Prob>F’ = 1.0000

RSQCL=0.8 FUEL=GAS EPLAN=4{ URBRURSRURAL WHWhawdduid Wittt hrdd AWk ki ek
Variable: NAC

PREPOST N Mean std Dev Std Error
POS 12 8820.63083333 6475.12021006 1869.20619816
PRE 7 10316.44714286 5590.65701646 2113.06973300
Variances T OF  Prob>|T|
Unequal - -0.5302 14.3 0.6041
Equal -0.5091 17.0 0.6172

For HO: Variances are equal, F’ = 1.34 DF = (11,6) Prob>F’ = 0,7494

RSQCL=0.8 FUEL=GAS EPLAN=4 URBRURSURBAN WWiiirdiua kW hww rddd i iririr e Wk e b i dedrdr i
Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 3 8802,39666667 3053.59337955 1762.99295968
PRE 3 5866.32666667 5668.52615875 3272.72510366
Variances T " OF  Prob>|T|
Unequal 0.7898 3.1 0.4864
Equal 0.7898 4.0 0.4738

For HO: Variances are squal, F!' = 3.45 DF = (2,2)  Prob>F' = 0.4498

@ ICF Resources Incorporated bi\02427.3\AppD4
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Normahzed Annual Consumptnon of 1990 Partnclpants
(by R-squared level)

RSQCL=0.8 FUEL=GAS EPLAN®S URBRURSRURAL Wit i ki i i e e

Variable: NAC

PREPOST N Mesn . Std Dev std Error
POS 4 4340.14750000 1893. 15296886 946.57648443
PRE 5 3907.48600000 £480.56104802 1109.34062514
Varisnces T OF  Prob>|T|

Unequal 0.2967 7.0 0.7753
Equal 0.2869 - 7.0 0.7825

For HO: Variances are equal, F/ = 1.72 OF = (4,3) Prob>F’/ = (0.5853

RSQCL=0.8 FUEL=GAS EPLAN®S URBRURSURBAN WW*irwwwiririiriri i i
.Varuble- NAC

PREPOST N Mean Std Dev Std Error
T
PRE 4 6479.60750000 2845. 18223999 1422.591 12000
Variances T DF  Prob>|T|

Unequal T
Equal -0.627?_7 3.0 0.6977
NOTE: All values are the same for one CLASS level.
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Normalized Annual Consumption of 1990 Participants
' (by R-squared level)

RSQCL=0.8 FUEL=OIL EPLAN=1 URBRURERURAL Ww#irdddididuwiitikiirirdaduhibihwiwiiriis

Variable: NAC ‘
PREPOST N Mean ' Std Dev : Std Error

pos s 5056.13600000 2707.53557008 1210.84671726
PRE 6 5272. 61166667 3187.59622196 130134070830
variances T OF  Prob>|T|
Unequal  -0.1218 9.0 0.9058
Equal 01998 9.0 0.9073

Fnr HO: Variances ‘are equal, F/ = 1.39 DF = (5,4) Prob>F! = (.7741

RSOCL'O.B F‘EL‘O]L EPLAN=1 URBRUR=URBAN RN ERRTERRRTNRERRRRR R R ER R PR wd
Varisble: NAC

PREPOST N Mean Std Dev Std Error
POS 7 6656.71142857 3754.45804569 14619.05175668
PRE 10 5733.20100000 3398.54846152 1074.71538769
Variances T DF  Prob>|T|
Unequal 0.5188 12.2 0.6132
Equal 0.5286 15.0 0.6048

For HO: Variances are equal, F/ = 1,22 DF « (6,9) Prob>F’ = 0,7563

Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 2 11615.50000000 13550. 15996866 9581.41000000
PRE 3 T746.66666667 10043.30805514 5798.50660919
Variances T DF  Prob>|TY|

a0 17 07

Equal 0.3739 3.0 0.7333

For HO: Variances are equal, F/ = 1,82 DF = (1,2) Prob>F’ = 0.6195
RSQCL=0.8 FUEL=OIL EPLANZ2 URBRUREURBAN Waairirdirstrir et ek A e i e v v ek e e e

Variable: NAC

!_'REI_’0§I _____ N Mean Std Dev Std Error
POS 1 4333.00181818 3276.796622;4 --------- 6&?5&?55565
PRE 8 5616.04750000 3682.71117740 1302.03502334
Veriances T DF  Prob>|T)
Unequal ~0,7850 1%.1 (.J.'ol:;l:
Equal -0.8004 17.0 0.4345

For HO: Variaices are equal, F/ = 1.26 DF = (7,10) Prob>F! = 0,7123

--
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‘Normalized Annual Consumption of 1990 Participants "~ .

(by R-squared level) .
RSQCL=0.8 FUEL=OIL EPLAN=3 WBRI.R-RI.RAL it .
Variable: NAC
PREPOST N Nean Std Dev std Error ‘ .
pos 8 100348.26250000  271145.00395782  95864.23549171
PRE 10 - 3725.28100000 1421.94817867 449.65949593

--------------------------------------

Unequsl 1.0079 7. 0 0.3471
Equal 1.1358 . 16.0 0.2728

For HO: Variances are equal, F/ = 9999.99 DF = (7,9) Prob>F’ = 0.0001

Varisble: NAC

PREPOST N Nean Std Dev std Error
POS 16 5572.13062500 2498.4T315643 624 .61828911
PRE 15 5023.50400000 2431.74980017 627 .87509855
Varisnces T OF  Prob|T|

Unequal 0.6195 29.0 0.5405 ' .
Equal 0.6189  29.0 0.5408

For HO: Variances are equal, F’ = 1.06 DF = (15,14) Prob>F’ = 0.9242 .

RSQCL=0.8 FUEL=0IL EPLAN=4 URBRUR=RURAL mmmm'
Varisble: NAC

PREPOST N Mean Std Dev Std Error
POS 4 7142.15000000 1875 87148090 937. 93571.045
PRE 7 8770.75142857 5969.09570012 2256.10611064
Variances T DF  Prob>|T|

Unequal -0.6666 7.8 0.52464
Equal ~0.5204 9.0 0.6153

For HO: Variances are equal, F/ = 10.13 DF = (6,3) Prob>f’ = (.084k

Variable: NAC

f_'REfO?I _______ ! _____ Mean Std Dev Std Error

PoS 5 699397800000 3763.82510338  1683.23375732

PRE f 12360, 04500000 10730.37087006 5365 18543503 .
Variances T DF  Prob>|T|

Unequal  -0.9543 3.6 0.4006 )
Equel -1.0555 7.0 0.3263

For HO: Variances are ecual, F/ = 8.13 OF = (3,4) Prob>F’ = 0.0709
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~ Normalized Annual Consumption of 1990 Participants -~ .
o (by R-squared level)

RSQCL=0.8 FUEL=PROP EPPLANS3 URBRURZRURAL Wit dr bk kb ks s s e
Variable: NAC )
PREPOST N Mean Std Dev Std Error

I-';)S"-? 1 16468. 16000000 o .
PRE 1 15698.26000000 . .
Variances T DF  Prob>|T|
Unequal . . .
Equal . . .

NOTE: All valvues a.re the same for one CLASS level.

RSQCL=0.8 FUEL=0IL EPLAN=5 URBRUR=RURAL *“'*“**"f"““’""*****““*“**“*“
Variable: NAC

PREPOST N Mean Std Dev Std Error
POS 5 4658.87200000 231.15193676 103.37428875
PRE 5 5501.98200000 1759.35991942 786.80967534
Variances T DF  Prob>|T|

Unequal  -1.0626 4.1 0.3464
. Equal -1.0626 8.0  0.3191

For HO: Variances are equal, F/ = 57.93 DF = (4,4) Prob>F’ = 0.0017

RSQCL=0.8 FUEL=0IL EPLAN=5 URBRURSURBAN W*WwWwwiriirtc it b ir ik tr v i sl e e s v i s de s
Variable: NAC

PREPOST N Nean Std Dev Std Error
POS 9 7691.90222222 3034.15856272 1011.38618757
PRE 10 5249.63200000 2404 ,15923408 760.26190374
Variances T DF  Prob>|T|

---------------------------------------

Unequa
Equal 1.9550 17.6 0.0672
For HO: Variances are equal, F' = 1.59 DF = (8,9) Prob>fF’ = 0.5019
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Normalized Annual Consumption of 1990 Participants "~ . i
§ (by R-squared level) ‘

)
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| | Appendix E:

. Cost Effectiveness
Appendix E contains installation costs and participant dollar savings used in the cost effectiveness
analysis presented in chapter 4, section 7 of the technical report.
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Installation Costs of 1989 Installations

1989 TOTAL INSTALLATION COSTS (nominal dollars)

total urban rural . owners, renters
El 129,798.65 58,848.85 70,949.80 64,683.80 65,079.85
B2 110,483.21 60,108.03 50,375.18 85,706.03 24,777.18
E3 182,137.31 110,802.16 71,335.15 '75,062.36 107,074.95
E4 152,230.20 73,694.83 78,535.37 55,963.52 96,266.68
ES 238,378.55 99,101.96 139,276.59 133,987.47 104,391.08
all 813,027.92 402,555.83 410,472.09 415,403.18 397,589.74
primary space heating fuel
total elec gas oil prop
El 129,798.65 10,996.20 48,443.10 64,314.15 114.55
E2 110,483.21 1,051.77 13,088.85 86,186.48 0.00
E3 182,137.31 18,104.77 -85,062.78 70,043.72 994 .60
E4 152,230.20 6,680.95 91,364.78 54,003.42 90.00
ES 238,378.55 13,086.28 86,005.02 118,636.54 2,804.94
all 813,027.92 49,919.97 323,964.53 393,184.31 4,004.09
1989 NU INSTALLATION COSTS (nominal dollars)
total urban rural owners rentexs
El 81,977.56 44,116.085 37,861.51 50,403.00 31,539.56
E2 94,865.93 51,331.43 43,534.51 77,958.60 16,907.33
. E3 132,880.32 90,780.07 42,100.25 58,105.64 74,774.68
E4 60,776.35 29,721.85 31,054.49 30,815.74 29,960.61
-4 149,805.15 72,910.40 76,894,735 98,529.98 51,275.17
all 520,305.30 288,859.79 231,445.51 315,812.95 204,457.35
primary space heating fuel
total elec gas oil prop
El 81,977.56 10,658.63 5,041.20 61,289.04 98.69
E2 94,865.93 1,043.03 125.85 85,098.37 0.00
E3 132,880.32 17,806.54 40,5%0.99 66,830.41 981.81
E4 60,776.35 6,597.00 775.21 53,227.59 90.00
ES 149,805.15 12,997.72 454.65 118,418.62 2,804.94
all 520,305.30 49,102.91 46,987.91 384,864.04 3,975.44
1889 GAS CO. INSTALLATION COSTS (nominal dollars)
total ‘urban rural owners renters
El 47,821.09 14,732.80 33,088.29 14,280.80 33,540.29
E2 15,617.28 8,776.60 6,840.67 7,747 .43 7,869.85
E3 49,256.99 20,022.09 29,234.90 16,956.72 32,300.27
E4 91,453.85 43,972.98 47,480.88 25,147.78 66,306.07
ES 88,573.40 26,191.56 62,381.84 35,457.49 53,115.91
all 292,722.62 113,696.04 179,026.58 99,590.23 193,132.39
primary space heating fuel
total elec gas oil prop
El 47,821.09 337.58 43,401.90 3,025.11 15.86.
E2 15,617.28 8.74 12,963.00 1,088.11 0.00
E3 " 49,256.99 298.23 44,471.79 3,213.31 12.79
E4 91,453.85 83.95 90,589.57 775.83 0.00
ES .88,573.40 88.56 85,550.37 217.92 0.00
all 292,722.62 817.06 276,976.62 8,320.27 28.65
bI\02427.3\AppE
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. Program Costs of 1989 Installations

1989 TOTAL PROGRAM COSTS (nominal dollars)

total urban rural owners renters
El 166,407.06 75,446.58 90,960.48 82,927.22 83,434.97
E2 141,643.89 77,060.90 64,583.00 109,878.56 31,765.34
E3 233,507.32 142,052.80 91,454 .52 96,232.95 137,274.37
E4 195,165.21 94,479.72 100,685.49 71,747.47 123,417.73
ES 305,610.84 127,052.68 178,558.16 171,777.30 133,833.54
all 1,042,334.31 516,092.68 526,241.64 532,563.49 509,725.95

primary space heating fuel

total elec gas oil prop
El 166,407.06 14,097.57 62,105.99 82,453.31 146.86
B2 141,643.89 1,348.41 16,780.43 110,494.51 0.00
E3 233,507.32 23,211.04 109,053.89 89,798.85 1,275.12
B4 195,165.21 8,565.25 117,133.30 69,234.54 115.38
BS 305,610.84 16,777.13 110,261.88 152,096.79 3,596.05
all 1,042,334.31 63,999.40 415,335.49 504,078.01 5,133.40
1989 NU PROGRAM COSTS (nominal dollars)

total urban rural owners renters
El 105,098.51 56,558.54 48,539.97 64,618.66 40,434.98
E2 121,621.92 €5,808.95 55,812.98 99,946.04 21,675.87
E3 170,357.89 116,383.68 53,974.20 74,493.75 95,864.13
E4 77,917.71 38,104.60 39,813.10 39,507.01 38,410.70
ES5 192,056.19 93,474.05 98,582.158 126,319.38 65,736.82
all 667,052.21 370,329.81 296,722.40 404,884 .83 262,122.50

primary space heating fuel

total elec gas oil prop
El 105,098.51 13,664.79 6,463.02 78,575.00 126.52
E2 121,621.92 1,337.21 161.34 109,099.51 0.00
E3 170,s57.89 22,828.70 52,039.27 85,679.26 1,258.72
B4 77,917.71 8,457.62 993.85 68,239.90 115.38
ES5 192,056.19 16,663.60 582.88 151,817.41 3,596.05
all 667,052.21 62,951.89 60,240.38 493,411.09 5,096.67
1989 GAS CO. PROGRAM COSTS (nominal dollars)

‘ total urban rural owners renters
El 61,308.55 18,888.04 42,420.51 18,308.56 42,999.99
B2 20,021.98 11,251.95 8,770.01 9,932.52 10,089.46
E3 63,149 .43 25,669.12 37,480.31 21,739.19 41,410.24
E4 117,247 .49 56,375.12 60,872.39 32,240.46 85,007.03
ES 113,554.64 33,578.63 79,976.01 45,457.92 68,096.72
all 375,282.11 145,762.87 229,519.24 i27,678.66 247,603 .45

primary space heating fuel
total elec gas oil prop
El €1,308.55 - 432.79 55,642.97 3,876.31 20.33
E2 20,021.98 11.21 16,619.08 1,395.00 0.00
E3 63,149.43 382.34 57,014.61 4,119.59 16.40
B4 117,247.49 107.63 116,139.45 994.65 0.00
ES5 113,554.64 113.54 109,67%9.00 279.38 0.00
all 375,282.11 1,047.50 355,095.11 10,666.92 36.73
bIN02427.3\AppE
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Dollars Saved by 1989 WRAP Participants
(by Urban/Rural Status)

Urban/Rural Location

RURAL URBAN ALL
Sty | Soth, | et
Participants|Participants|Participants
s SUM SUM
E_PLAN
1 146149.11|  166629.30|  312778.41
2 137632.08|  725597.85| 863229.93
3 - 171656.30|  314131.54|  485787.84
4 368428.55| 373931.41|  742359.96
5 422277.50| 296821.38|  719098.88
ALL 1246143.55| 1877111.48| 3123255.03
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Dollars Saved by 1989 WRAP Participants
' (by Owner/Renter Status)

Owner/Renter Status _
H N T ALL
Dollars Dotlars Dollars Dollaa's,_
Saved by Saved by Saved by Saved by
Participants|Participants|Participants|Participants
SUM SUM SUM SuM
E_PLAN '
1 138357.78 654.39| 173766.24| 312778.41
2 783757.09 . TO4T2.84| 863229.93
3 188013.81 . 297T74.03|  485787.84
4 278672.09 o 463687.88| 742359.96
5 395840.73 .| 323258.15| 719098.88
ALL 1784641.50 654.39 1337959.14| 3123255.03
b1\02427.3\AppE
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_Dollars Saved by 1989 WRAP Participants

. _ (by Primary Space Heating Fuel)
Primary Space Heating Fuel .
BLANK ELEC GAS 0IL OTHER PROP ALL
Dol lars Dollars Dollars Dollars Dollars Dol lars Dollars
Saved by Saved by Saved by Saved by Saved by Saved by Saved by
Participants|Participants|Participants|Participants|Participants|Participants|Participant
SUM SUM SUM W SIM SM S
E_PLAN
1 754.54]  104039.54 85059.10( 121776.66 ™1.12 357.46 | 312778.4
2 44.03 815.26 30160.79| 831753.21 456.65 .| 863229.9
3 2707.78| 129463.54( 191336.92| 157621.09| - 670.04 3988.47| 485787.8
4 1060. 15 32i35.29| 44TT05.79] 260699.21 . 359.53|  742359.9
5 218.75 6347713 306472.16| 317177.49 220.18 31533.18| 714098.8
ALL 4785.26] 330330.76| 1060734.75| 1689027.66 2137.99 36238.63| 3123255.0
@ ICF Resources Incorporated BIN02427.3\AppE
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. Installation Costs of 1990 Installations

1990 TOTAL INSTALLATION COSTS (nominal dollars)

total urban rural owners renters
El 87,546.12 44,736.72 42,809.40 40,495.10 47,047.02
B2 157,922.38 103,273.46 54,648.92 103,064.10 54,858.28
E3 266,294.36 140,625.40 125,668.96 89,615.28 176,679.08
E4 597,538.85 299,516.41 298,022.44 212,431.46 385,107.39
ES5 623,163.63 363,410.70 259,752.93 382,839.68 240,323.95
all '1,732,465.34 951,562.69 780,902.65 828,449.62 904,015.72
primary space heating fuel
total elec gas oil prop
El 87,546.12 4,553.50 31,061.25 42,827.57 757.00.
E2 157,922.38 2,317.40 18,556.71 127,696.66 1,537.50
E3 266,294.36 30,262.58 42,487.19% 162,429.26 1,964.21
E4 597,538.85 13,571.44 276,792.16 285,368.19 6,376.66
ES 623,163.63 1,136.01 161,368.75 403,548.50 3,282.58
all 1,732,465.34 51,840.93 530,266.06 1,021,871.12 13,917.95
1990 NU INSTALLATION COSTS (nominal dollars)
total urban rural owners renters
El . 57,587.29 33,316.02 24,271.27 33,187.37 24,399.91
E2 136,132.88 86,569.72 49,563.16 91,931.92 44,200.96
E3 222,987.31 113,031.20 109,956.11 76,058.79 146,928.52
E4 324,714.62 176,860.29 147,854.33 170,484 .28 154,230.35
E5 453,395.06 303,465.38 150,129.68 318,064.65 135,330.41
all 1,194,817.16 713,042.61 481,774 .56 689,727.02 505,090.15
primary space heating fuel
total elec gas oil prop
El 57,587.29 4,400.00 4,373.77 40,946.84 750.00
E2 136,132.88 2,317.40 934.53 124,720.20 1,517.85
E3 222,987.31 29,704.27 4,569.97 159,114.61 1,907.98
E4 324,714.62 13,506.88 9,581.11 281,880.37 6,341.81
ES 453,395.06 1,133.16 3,049.10 398,966.89 3,282.58
all 1,194,817.16 51,061.70 22,508.48 1,005,628.92 13,799.92
1990 GAS CO. INSTALLATION COSTS (nominal dollars)
total urban . rural owners renters
El 29,958.82 11,420.69 18,538.13 7,311.72 22,647.10
E2 21,789.50 16,703.75 5,085.76 11,132.18 10,657.32
E3 43,307.05 27,594.21 15,712.85 13,556.49 29,750.56
E4 272,824.23 122,656.12 150,168.11 41,947.18 230,877.04
ES 169,768.57 60,145 .32 109,623.25 64,775.03 104,993.54
all 537,648.18 238,520.08 299,128.09 138,722.60 398,925.57
primary space heating fuel
total elec gas oil prop
El 29,958.83 153.50 26,687.48 1,880.73 7.00
B2 21,789.50 0.00 17,622.18 2,976.46 i9.95
E3 .-43,307.05 558.31 37,917.22 3,315.58 56.23
E4 272,824.23 64.56 267,211.05 3,487.82 34.85
ES 169,768.57 2.85 158,319.65 4,581.61 0.00
all 537,648.18 779.22 507,757.58 16,242.20 118.03
bI\02427.3\AppE
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Program Costs of 1990 Installaticns

v

1990 TOTAL PROGRAM COSTS (nominal dollars)

El
R2
E3
E4
E5

total
112,237.63
202,462.81
341,400.02
766,068.71
798,920.70

all 2,221,089.86

urban
57,354.26
132,400.71
180,287.39
383,992.02
465,907.05

rural
54,883.36
70,062.10
161,112.63
382,076.69
333,013.65

owners
51,921.47,

132,132.30
114,890.37
272,345.63
490,815.78

1,219,941.43 1,001,148.43 1,062,105.55

primary space heating fuel

renters
60,316.16
70,330.51
226,509.65
493,723.08
308,104.92

1,158,984.31

total elec gas oil prop
El 112,237.63 5,837.77 39,821.76 54,906.66 970.50
E2 202,462.81 2,971.00 23,790.44 163,712.23 1,971.14
E3 341,400,.02 38,797.84 54,470.28 208,240.81 2,518.20
E4 766,068.71 17,399.13 354,858.62 365,853.43 8,175.13
ES 798,920.70 1,456.41 206,881.19 517,365.32 4,208.40
all 2,221,089.86 66,462.15 679,822.30 1,310,079.65 17,843,377
1990 NU PROGRAM COSTS (nominal dollars)

total urban rural owners renters
El 73,82%.21 42,712.47 31,116.74 42,547.54 31,281.66
E2 174,527.80 110,985.84 63,541.95 117,860.40 56,667.40
E3 285,878.65 144,910.52 140,968.13 97,510.41 188,368.24
E4 416,297.13 226,741.97 189,555.17 218,567.67 197,729.48
ES §81,270.60 388,798.35 192,472.25 407,771.60 173,499.00
all 1,531,803.39 914,149.15 617,654.26 884,257.63 647,545.78

primary space heating fuel

total elec gas oil prop
El 73,829.21 5,640.98 5,607.35 52,495.49 961.53
E2 174,527.80 2,971.00 1,198.10 159,896.29 1,945.56
E3 285,878.65 38,082.06 5,858.88 203,991.29 2,446.11
E4 416,297.13 17,316.36 12,283.37 361,381.91 8,130.45
ES 581,270.60 1,452.76 3,909.07 511,491.51 4,208.40 -
all 1,531,803.39 65,463.14 28,856.77 1,289,256.50 17,682.05
1990 GAS CO. PROGRAM COSTS (nominal dollars)

total urban rural owners renters
El 38,408.42 14,641.78 23,766.62 9,373.92 29,034.49
E2 27,935.01 21,414.88 6,520.15 14,271.90 13,663.11
E3 55,521.37 35,376.88 20,144.50 17,379.96 38,141.41
E4 349,771.58 157,250.05 192,521.52 53,777.96 295,993.60
ES5 217,650.10 77,108.71 140,541.39 83,044.18 134,605.92
all 689,286.47 305,792.28 383,494.18 177,847.92 511,438.54

primary space heating fuel

total elec gas oil prop
El 38,408.42 196.79 34,214 .42 2,411.17 8.97
E2 27,935.01 0.00 22,592.34 3,815.94 25.58
E3 55L$21.37 715.78 48,611.39 4,250.71 72.08
E4 349,771.58 82.77 342,575.25 4,471.52 44 .68
ES 217,650.10 3.65 202,972.12 5,873.81 0.00
all 689,286.47 998.99 650,965.53 20,823.15 '151.32

bIN02427.3\AppB
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Dollars Saved by 1990 WRAP Participants
' (by Urban/Rural Status)

Urban/Rurst Location ‘
RURAL - URBAN ALL
Dollars Dollars Dol lars
Saved by Saved by Saved by
Participants|Participants|Participants
SUM SUM SUM
E_PLAN
1 69364.34 97616.22| 166980.55
2 236078.34| 495688.64| 731766.98
3 216913.29 262163.63 479076.92
3p 97499.31 80878.44| 178377.75
14 1796751.811 1331796.90| 3128548.71
5 1031485.55] 1157975.74| 2189461.30
ALL 3448092.64| 3426119.57| 6874212.21

@ ICF Resources Incorporated
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Dollars

Saved by 1990 WRAP Participants
(by Owner/Renter Status)

Owner/Renter Status

H T ALL
Dollars Dotlars Dollars
Saved by Saved by Saved by
Perticipants|Participents|Participants
SUM SUM SUM
E_PLAN
1 80407.38 86573.17 166980.55
2 482030.61 249736.37 731766.98
3 206061.70] 273015.22] 479076.92
3P 224.97 1r8152.78 178377.75
4 848267.41| 2280281.30) 3128548.71
5 1267218.94 922242.35| 2189461.30
ALL 2884211.02| 3990001.19| 6874212.21

02427 M ppE
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‘(by Primary Space Heating Fuel)

Dollars Saved by 1990 WRAP Participants

-\

Primary Space Heating Fuel
BLANK ELEC GAS oIL OTHER PROP ALL °
ey, | ey, | oy | | W | e | e
Participants|Participants|Participants|Participants|Participants Participants|Participants
SUM SUM . SUM SUM SUM SUM SUM
E_PLAN
1 . 1012.70 30300.61 43903.57 84997.02 2036.01 4730.63|  166980.55
2 173.08 1060.98| 128168.98| 562578.70 . 39785.25| 731766.98
3 6093.26]  149043.51 T6169.46| 230892.42 8656.68 8221.59| 479076.92
3p 56586.54 . 169.72| 121621.49 . . 178377.75
4 4699.44 51600.89| 1687658.25| 1229750.67 2555.93|  152283.54| 3128548.71
5 21082.66 4216.42| T81649.17| 1298955.47 1167.00 82390.58| 2189461.30
ALL 89647.68| 236222.41| 2717719.16) 3528795.77 14415.62 287411.58| 6874212.21
ICF Resourc. 5 Incorporated bNDAZ S\AppE .
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Appendix F:
Arrearage Impacts

Appendix F presents supporting data for the WRAP arrearage reductions evaluation, included in
chapter 4, section 8 of the technical report. ‘

Table of Contents:;
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Appendix F:
Arrearage Impacts

Section 1:
1988 Installations

L
. Table of Contents:
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Arrearage Impacts of 1988 Installations .

MONTHLY CHANGE IN ARREARAGE 1988 |
ADJUSTED : REAL |
SAMPLE 11700 17012 17012 REAL )
FUEL EPLAN  U/R SIZE AVG AVG AVG DELTA  DELTA |
3.61%
ALL. ALL ALL 316 -18.0 -4.6 “b.4 13.6  -75.4%
ALL ALL RURAL 209 -18.9 0.9 -0.9 18.0  -95.3%
ALL ALL URBAN 107 -16.5  -11.5  -11.1 5.4 -32.7%
ALL 1 ALL 26 ~37.5  -43.8  -42.2 -4.7 12.6%
ALL 1 RURAL 15 -Al.4  -A5.3  -43,7 -2.3 5.4%
ALL 1 URBAN 11 -31.9  -41,8  -40.3 8.4 26.3%
ALL 2 ALL 1 -3.2 2.8 2.7 5.9 -186.4%
ALL 2 URBAN 1 ~3.2 2.8 2.7 5.9  -186.4%
ALL 3 ALL 289 -16.5 -1.0 -1.0 15.5  -94,21
ALL 3 RURAL 194 -17.3 2.4 2.3 19.6 -113.5%
ALL 3 URBAN 95 -15.0 -8.1 -7.8 7.2 -48.0%
BLANK  ALL ALL 9 -33.3  -33.9  -32.7 0.6 -1.8%
BLANK  ALL RURAL 5 -12.8  -27.1  -26.1 ~13.3  103.7%
BLARK  ALL URBAN 4 -58.6  -42.3  -40.9 17.7  -30.3%
BLANK 1 ALL 1 -80.6  -68.6  -66.2 4.4 -17.9%
BLANK 1 RURAL 1 -80.6  -68.6  -=66.2 4.4 -17.9%
BLANK 3 ALL 8 -27.3  -29.6  -28.6 -1.3 4,81
BLANK 3 RURAL 4 4,2 -16.7  -16.1  =20.3 -486.1%
BLARK 3 URBAN 4 -58.6  -42.3  -40.9 17.7  -30.3%
ELEC ALL ALL 15 17.8 -1.5 -1.4  -19.3 -108.1%
ELEC ALL RURAL 2 -1.7 2.7 -2.6 -0.9 54.41
ELEC ALL URBAN 13 20.6 -1.2 -1.1  -21,7 -105.5%
ELEC 1 ALL 2 15.1 -1.7 -1.6  -16.7 -110.7%
ELEC 1 RURAL 1 -1.4 3.6 3.5 4.9 3441
ELEC 1 URBAN 1 1.5 7.1 -6.8  -38.3 -121.7%
ELEC 3 ALL 13 18.1 -1.3 -1.3  ~19.4 -107.1%
ELEC 3 RURAL 1 -1.7 -8.8 -8.5 -6.9  411.5%
ELEC 3 URBAN 12 19.8 -0.8 -0,8  =20.6 -104,1%
GAS ALL ALL 122 -25.7  -16.5  -15.9 9.7  -38.0%
GAS ALL RURAL 89 -18.8  -13.0  -12.5 6.2 -33.11
GAS ALL URBAN 33 -Ah.1  -25,7  -24.8 19.3  -43.8%
GAS 1 ALL 17 -55.1  -62.3  -60.1 -5.0 9.12
GAS 1 RURAL 8 -69.3  -75.3  -72.7 3.4 4.9%
GAS 1 URBAN 9 -42.7  -50.5  -~48.7 -6.1 1428
GAS 3 ALL 105 -20.7 -9.1 -8.8 1.9 -57.6%
GAS 3 RURAL 81 -13.7 -6.9 -6.7 7.0  -51,21
GAS 3 URBAN 24 -44.6  -16.3  -15.8 28.8  -64.6%
oIL ALL ALL 162 -15.3 5.3 5.1 20.5 -133.6%
oIL ALL RURAL 109 -20.2 9.8 9.4 29.6  -146.7%
oIL ALL URBAN 53 5.6 -3.9 -3.8 1.8 -32.31
OIL 1 ALL 6 2.9 -1.8 -1.7 ~4.6  -157,9%
OIL 1 RURAL 5 3.4 -2.2 2.1 -5.5 -161.2%
OIL 1 URBAN 1 ~0.2 -0.2 -0.2 0.0 -3.5%
oIL 2 ALL 1 -3.2 2.8 2.7 5.9 -186.4X
oIL 2 URBAN 1 -3.2 2.8 2.7 5.9 -186.41
oIL 3 ALL 155 -16.3 5.6 5.4 21.6 -133,2%
oIL 3 RURAL 104 -21.3 10.3 10.0 31.3  -146.7%
OIL 3 URBAN 51 -5.7 -4.1 -3.9 1.7  -30.5%
OTHER  ALL ALL 8 -10.1 7.4 7.2 7.2 -171.0%
OTHER  ALL RURAL 4 -8.0 13,3 12,8 20.8  -259.9%
OTHER  ALL URBAN 4 -12.5 1.5 1.4 13.9  -111.6X
OTHER 3 ALL 8 -10.1 7.4 7.2 7.2 -171.0%
OTHER 3 RURAL 4 -8.0 13.3 12.8 20.8  -259,9%
OTHER 3 URBAN 4 -12.5 1.5 1.4 13.9  -111.6%
bI\02427.3\AppF1
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Arrearage Impacts of 1988 Urban Installations -

MONTELY CEANGE IN ARREARAGE 1988
URBAN PARTICIPANTS

SAMPLE
FUEL  EPLAN  UR SI1ZE
ALL ALL URBAN 107
ALL .1 - URBAN 1
ALL 2 URBAN 1
ALL 3 URBAN 95
BLANK  ALL URBAN 4
BLANK 3 URBAN 4
ELEC AL URBAN 13
ELZC 1 URBAN 1
ELEC 3 URBAN 12
GAS ALL URBAN 33
GAS 1 URBAN 9
GAS 3 URBAN 24
oIL ALL URBAN 53
oIL 1 URBAR 2
oIL 2 URBAN 1
oIL 3 URBAN 51
OTHER  ALL URBAN s

=-11 70 0 1 T0 12
AVG

AVG

-16.3
-31.9
-3.2
-15.0
-58.6
-58.6
20.6
3.3
1v.a
~44.1
~42.7
b4 .6
~5.6
-0.2
-3.2
-5.7
-12.5

e e @ % @

ADJUSTED
17012
AVG
3.61%
=11.1 -~
-40.3
2.7
~7.8
-40.9
-40.9
=1.1
-6.8
-0.8

REAL | .
REAL ] |
DELTA  DELTA |

L)
5.4 -32,7%

-8.4 26.3% .
5.9 -186.42
7.2 -aa.gz
17.7  -30.%%
7.7 -30.3%
-21.7  -105.5%
-38.3  -121.7%
-20.6  -104.1%
19.3  -a3.8%
-6.1 14.2%
28,8 -64.6%
1.8 -32.3x
0.0 -3.5%
5.9 -186.4%
1.7 -30.5%
13,9 -111.8X

(%

@ ICF Resources Incorporated
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Arrearage Impacts of 1988 Rural Installations

MONTHLY CHANGE IN ARREARAGE 1988

RURAL PARTICIPANTS
EPLAN U/R

CECNECECTECCECE
-

SAMPLE
SIZE

209
15
194
5

@O NS

81
109
5

104

-11T00 1 T0 12 1 1012 REAL

AVG

AVG

-0.9
-45.3
2.4

U
| ol ol =g Nt
WWONWOINWODW
DRWUONTORODDRN

ADJUSTED
AVG DELTA
3.61%
-0.9 18.0
-43.7 -2.3
2.3 19.6
-26.1  -13.3
-66.2 14.4
-16.1  -20.3
-2.6 -0.9
3.5 4.9
-8.5 -6.9
-12.5 6.2
-72.7 -3.4
-6.7 7.0
9.4 29.6
-2.1 -5.5
10.0 31.3
12.8 20.8
12.8 20.8

REAL
X
DELTA
-95,3%

5.4

-113.5%
103.7%
=17.9%

~486.12

54,42

-344.1%
411.5%
-33.12

4,92
-51.2%
~146.72

-161.2%

~146.7%

-259.9%

-259,9%

@ ICF Resources Incorporated
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Arrearage Impacts of 1988 Plan E1 Installations

BEEERREEERE
;

OIL
OIL
OIL

N
o

vy
PO NN

~11T700 1T012 1T012 REAL

AVG

-37.5
~41.4
-81.9
-80.6
-80.6

15.1

AVG

~43.8
=-45.3
-41.8
-68.6
-68.6
-1.7
3.6
-7.1
-62.3
~75.3
-50.5
-1.8
-2.2
-0.2

ADJUSTED
AVG  DELTA
3.61%
-42,2  -47
-43.7  -2.3
-40.3 -84
-66.2  14.4
-66.2  14.4
-1.6  -16.7
3.5 4,9
-6.8  -38.3
-60.1  -5,0
-72.7 -3.4
-48.7  -6.1
-7 -4.6
-2.1  -5.5
-0.2 0.0

REAL
X
DELTA

12.62

5.4
26.3%
-17.9%
-17.9%
-110.7%
=344.12
-121. 712
9.1
4,91
14,2
-157.9%
=161.2%
3.5

@ ICF Resources Incorporated
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Arrearage Impacts of 1988 Plan E2 Installations .

MONTHLY CHANGE IN ARREARAGE 1988 : |
PLAN E2 PARTICIPANTS ‘ ADJUSTED : REAL |

SAMPLE .11 700 17T012 17012 REAL X |
FUEL EPLAN  U/R SIZE AVG AVG AVG DELTA  DELTA |

' 3.61%
ALL 2 ALL 1 -3.2 2.8 2.7 5.9  -186,4%
ALL 2 URBAN 1 -3.2 2.8 2.7 5.9 -186.4%
OIL 2 ALL 1 -3.2 2.8 2.7 5.9  -186.4%
oIL 2 URBAN 1 -3.2 2.8 2.7 5.9 -186.4%
bI\02427.
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Ax:rearage Impacts of 198_8 Plan E3 Installations

"

MONTELY CHANGE IN ARREARAGE 1988
PLAN E3 PARTICIPANTS

SAMPLE
FUEL EPLAN U/R SIZE
ALL ] ALL 289
ALL - 3 .RURAL 194
ALL 3 URBAN .93
BLANK 3 ALL 8
BLANK 3 " RURAL 4
BLANK 3 URBAR 4
ELEC 3 ALL 13
ELEC 3 RURAL 1
ELEC 3 URBAN 12
GAS 3 ALL 108
GAS 3 RURAL 81
GAS 3 URBAN 24
OIL 3 ALL 155
OIL 3 RURAL 104
OIL 3 URBAN 31
OTHER 3 ALL 8
OTHER 3 RURAL 4
OTHER = 3 URBAN )

11 TOO0 17012 1TO 12  REAL

AVG

=16.5
-17.3
-15.0
-27.3

4.2
-58.6
18.1
-1.7
19.8
~20.7
-13.7
-44 .6
~16.3
-21.3
-5.7
-10.1
-8.0
-12.5

AVG
-1.0

2.4
=-8.1

-1.3

HPRONIPOULOICVO®
. -
MWIFrWwRhWB-=oom

1 = -
e o o

-

ADJUSTED

AVG DELTA

3.61%
-1,0 15.5
23 19.6
-7.8 7.2
-28.6 -1.3
-16.1  -20.3
-40.9 17.7
-1.3  -19.4
-8.5 -6.9
-0.8  -20.6
-8.8 11.9
-6.7 7.0
-15.8 28.8
5.4 21.6
10.0 31.3
-3.9 1.7

7.2 7.2

12.8 20.8
1.4 13.9

REAL
%
DELTA

=94 ,2%
-113.5%
-48.0%

4,82
~486.12
-30,32

=107.1%

411.52
~104,12
~-57.6%
~51.2%
=64 .62
~133,2%
~146.7%
-30.51
-171.0%
~259,9%
-111.6%

@ ICF Resources Incorporated
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Appendix F:
Arrearage Impacts

Section 2:
1989 Installations

Table of Contents:

0| F-13
By Plan ... e i et e e et et e e F-14
By Urban/Rural Statis .. ...... it itiiie ittt erirnnrnennsenens TR ERT R F-17
By Urban/Rural Status and Plan . . ..., .. ittt et it nnnnonnns F-18
By Owner/Renter StaflS . . ...t vttt ittt ie sttt eennneeenteenneennnnens F-23
By Owner/Renter Statusand Plan . ......... ... .. .. cvvvnennnann, e F-24
By Primary Space Heating Fuel . . ....................... S F-29
By Primary Space Heating Fuel and Plan . . ..........00tttiiiinrreinnnnneennnenn. F-31

bI\02427.3\AppF2

@ ICF Resources Incorporated

Page F-11



biV02427.3\AppP2
ICF Resources Incorporated
) Page F-12



Arrearage Ilhpacts of 1989 Installations

PREPOST N Mean Std Dev
pos 2533 ~17767.42992499 B5684.71260847
pre 2531 -29451.82418017 , 89051.76379460
Variances T Method DF Prob>|T|
Unequal - 4.7576 Satterthwaite 5054.2 0.0001
Cochran . 0.0001
- Equal 4.7576 5062.0 0.0000

For HO: Variances are equal, F’' = 1.08 DF = (2530,2532)

Std Erro

1702.4946252
1770.0945018

Prob>F’ = 0.052.

A
@ ICF Resources Incorporated

bI2427.3\AppF2
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Arrearage Impacts of 1989 Installations

EPLAN=] *%kdkkdkkkdhbdbdhkdbrrbkdhbdbddbbbbbhbdrdbrbdbdbddrdbkbkbbrdbbh bbb bbb bhdd

Variable: ARREARAG

PREPOST N Mean ‘ Std Dev Std Error*
pos 865 -24240.36184971 117605.20335573 3998.85668159
pre 863 -32624.26303592 88197.28828620 3002.27060867
Variances T Method . DF Prob>|T|
Unequal 1.6766 Satterthwaite 1602.3 0.0938

Cochran . 0.0940
Equal 1.6761 1726.0 0.0939
For HO: Variances are equal, F’ = 1.78 DF = (864,862) Prob>F’ = 0.0000

EPLAN-2 **********************************************************************
Variable: ARREARAG

PREPOST N Mean Std Dev Std Err

-----------------------------------------------------------------------------

pos 165 -26084.00606061 52845.65545455 4114.02869749
pre 165 ~24470.54545455 63171.75714808 4917.91462406
Variances T Method DF Prob>|T|
Unequal -0.2516 Satterthwaite 318.1 0.8015
Cochran 164.0 0.8016

Equal -0.2516 ' 328.0 0.8015
For HO: Variances are equal, F’ = 1.43 DF = (164,164) Prob>F’' = 0.0228

-

@ ICF Resources Incorporated DAL TN
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Arrearage Impacts of 1989 Installations

EPLAN=3 T2 ITITTII SIS AR 2SI S22 222222222 a2 i il sl ]2l

Variable: ARREARAG

Std Dev

Std Erro:

-12966.05647263
-20309.12597741

Method

56205.75588397
81664.13160331

DF Probs>|T|

L e T R I i ittt

PREPOST N
pos 1151
pre 1151
Variances T
Unequal 2.5129
Equal 2.5129

For HO: Variances are equal, F' = 2.11

Satterthwaite
Cochran

2039.8 0.0120

1150.0 0.0121

2300.0. 0.0120
DF = (1150,1150)

1656.6971723¢
2407.0975255:¢

Prob>F’' = 0.000C

EPLAN=4 *%kkkkkdkdhhkhkbhkrhhdbdbdbr kbbb bbb bbbk bbbk vk kA ke ko

Variable: ARREARAG

Std Dev

Std Erro

-----------------------------------------------------------------------------

-7739.93333333
-56074.82564103

Method

65346.27088730
115102.89902813

DF Prob>|T|

PREPOST N
pos 195
pre 195
Variances T
Unequal 5.09895
Equal 5.0995

For HO: Variances are equal, F’' = 3.10

Satterthwaite
Cochran

307.3 0.0001
194.0 0.0000
388.0 0.0000

DF = (194,194)

4679.5436545
8242.6898039

Prob>F’ = 0.0000.

P
Qy ICF Resources Incorporated

DIVIZAZI. 3\ApPL2
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Arrearage Impacts of 1989 Installations ' |

EPLAN=S I T IITTIESTI ISR L LIS RIS LSS AR RS AR R SRR 2R X X}

Variable: ARREARAG

PREPOST N Mean : Std Dev Std Error
pos 157 -21018.52229299 102026.91620450 8142.63436855
pre 157 -51208.87261146 117192.98938037 9353.01877760
Variances T Method DF Prob>|T|
Unequal 2.4345 Satterthwaite 306.2 0.0155
Cochran 156.0 0.0160
. Equal 2.4345 312.0 0.0155
For HO: Variances are equal, F' = 1.32 DF = (156,156) Prob>F’' = 0.0845

‘

A
@ ICF Resources Incorporated bI02427.3\AppF2
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Arrearage Impacts of 1989 Installations I

URBRUR=RURAL **%kkkkhkhkdddkhdhkbdhdhdhdkhk kbbb ko kh kb kdkhkhkk bk bk krhkkdx

Variable: ARREARAG:

PREPOST N : Mean Std Dev : Std Erro
pos 1229 -19916.38974776 103133.19064610 2941.8634619
pre 1228 -29037.05211726 89342.39712300 - 2549.5199656
Variances T Method DF Prob>|T|
Unequal 2.3429 Satterthwaite 2406.6 0.0192

Cochran . 0.0193
Equal 2.3428 ' 2455.0 0.0192
For HO: Variances are equal, F’' = 1.33 DF = (1228,1227) Probs>F’ = 0.000

URBRUR=URBAN **khkkhddkdkhkdh kb hkkh bk bk h ko kkk kv kb kkk ok kkhhkk

Variable: ARREARAG

PREPOST N | Mean Std Dev Std Erro
pos 1304 -15742.06825153 65059.90949975 1801.9444853
pre 1303 -29842.72217959 88809.52404239 2460.2958536
Variances . T Method DF Probs|T|
Unequal 4.6238 Satterthwaite 2387.1 0.0001

‘ Cochran . 0.0001
Equal 4.6243 2605.0 0.0000
For HO: Variances are equal, F’' = 1.86 DF = (1302,1303) ProbsF’' = 0.000

£ e . . BI02427.3\W
7 ICF Resources incorporated o e
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~ Arrcarage Impacts of 1989 Installations

EPLAN=1 URBRUR=RURAL **kkkhkhkdrhuukhhhhhhhhd bkt hh bk bk h ke kb hhhhdh kb kb bk kk

Variable: ARREARAG

PREPOST N Mean Std Dev Std Errorx
pos 421 -27345.51306413 158959.23568010 7747.19911199°
pre 420 -35568.04761905 110754.70136998 5404.27605732
Variances T DF Prob> | T|

Unequal 0.8705 750.2 0.3843

Equal 0.8701 839.0 0.3845

For HO: Variances are equal, F' = 2.06 DF = (420,419) Prob>F’ = 0.0000

EPLAN=]1 URBRUR=URBAN %*%&kdkdkdkdhkhkdkhdkdkdhbhddhbh bk kbbb khhdhhhrrdr bbb rbbr ko

Variable: ARREARAG

PREPOST N Mean Std Dev Std Error
pos 444 -21296.06306306 54801.93644772 . 2600.784808
pre 443 -29833.31602709 59380.19166899 2821.238046
Variances T DF Prob>|T|

Unequal 2.2249 879.0 0.0263

Equal 2.2251 885.0 0.0263

For HO: Variances are equal, F' = 1.17 DF = (442,443) Prob>F’' = 0.0918

s

N3 iCF Kesources incorporated BIOZA2 DApHPE
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Arrearage Impacts of 1989 Installations

EPLAN=2 URBRUR=RURAL *kkdkskkkkhhhmhhdkdkhhhhhkkkdddhhhkdkdhddrddhdhbrdkdbbdnrdd

Variable: ARREARAG

- e o o e e W e W W om e e mm e e = Ewm

PREPOST N
pos 72
pre 72
Variances T
Unequal 0.2858
Equal 0.2858

Mean
-26899.20833333
-29984.61111111

DF Prob>|T|
139.1 0.7755
142.0 0.7755

For HO: Variances are equal, F’' = 1.34

std Dev std Erro

59887.15379095 7057.7687585

69336.10574536 8171.3384256
DF = (71,71) Prob>F' = 0.2195

EPLAN=2 URBRUR=URBAN *kkhkkkhhkh kb kh ks h ke ko ke k ke ke ke ke ek

Variable: ARREARAG

PREPOST N Mean Std Dev Std Erro
pos 93 -25452.88172043 47005.13793930 4874.2057447.
pre 93 -20201.59139785 57978.05616562 6012.0443598
Variances T DF Prob>|T|

Unequal -0.6785 176.5 0.4984

Equal -0.6785 184.0 0.4983

For HO: Variances are equal, F' = 1.52 DF = (92,92) Prob>F' = 0.0455

o . bI\02427.3\AppF2

IME Doammisemne
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Arrearage Impacts of 1989 Installations @ ° . ‘

EPLAN=3 URBRUR=RURAL %%k kdkhhhk ko hkdk bk kb k ko k bbbk ke i o

Variable: ARREARAG
PREPOST N ~ Mean ‘ std Dev std Error.

pos 544 -16025.67830882 53687.21482044 2301.82034549
pre 544 -17254.27389706 45902.36964626 1968.04786226
Variances T DF  Prob>|T|

Unequal 0.4057 1060.4 0.6851

Equal 0.4057 1086.0 0.6851

For HO: Variances are equal, F’' = 1.37 DF = (543,543) Prob>F' = 0.0003

EPLAN=3 URBRUR«=URBAN AR AR SR SRR sl Y Y Y S R Y L]

Variable: ARREARAG

PREPOST N Mean Std Dev Std Error
pos 607 -10223.99011532 58278.31490538 2365.4438331,
pre 607 -23046.91762768 103691.29856306 4208.6999792
Variances T DF Probs|T|

Unequal 2.6560 954.1 0.0080

Equal 2.6560 1212.0 0.0080

For HO: Variances are equal, F’' = 3.17 DF = (606,606) Prob>F’ = 0.0000

BIYIAYT A et
B e R D T

‘vlv ik CF Resources incorporated
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Arrearage Impacts of 1989 Installations

EPLAN=4 URBRUR=RURAL **kkkhshhkhhkdhkhhthbhhhhdhdhdhkhhbhdkhkdhddhddhdhdhkdkhrkhes

Variable: ARREARAG

PREPOST N Mean std Dev’ Std Errc
pos 96 -15942.03125000 56656.00559451 5782.4293571
pre - 96 -37485.65625000 120113.51419254 12259.0342076
Variances T DF Prob>|T|
Unequal 1.5894 135.3 0.1143
Equal 1.5894 190.0 0.1136

For HO: Variances are equal, F' = 4.49

DF = (95,95) Prob>F’ = 0.0000

EPLAN=4 URBRUR=URBAN **kkhddkhdkhkhkh ko kb ke ok kh kb kh ko ke bk ke bk

Variable: ARREARAG

PREPOST N Mean Std Dev Std Erro
pos 99 213.61616162 72191.95299222 7255.5642714
pre 99 -74100.68686869 107585.38765535 10812.7382962
Variances T DF Prob>|T|

Unequal 5.7071 171.4 0.0001

Equal 5.7071 19%6.0 0.0000

. For HO: Variances.are equal, F’' = 2.22 DF = (98,98) Prob>F' = 0.0001

biN02427.3\App2
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Arrearage Impacts of 1989 Installations

EPLAN=5 URBRUR=RURAIL ¥*kkdkdkdkdhbddhhdbbdkddhhbhbddbbbkbbbbtbhbbbbdbdddrddbbkdddds

Variable: ARREARAG

PREPOST N
pos 96
pre 96
Variances T
Unequal 3.4687
Equal 3.4687

Mean Std Dev
-8121.19791667 53749,73975156
-58073.75000000 130462,74640541

--------------------

126.3 0.0007
190.0 0.0006

For HO: Variances are equal, F' = 5.89  DF = (95,95)

Std Error-

------------------------------------------------------------------------------

13315.29829731

Prob>F’' = 0.0000

EPLAN=S URBRUR=URBAN *ddkkkdhhdhhr bbb bbbk kv sk r ke kv ot

Variable: ARREARAG

PREPOST. N
pos 61
pre 61
Variances T
Unequal -0.0408
Equal -0.0408

For HO: Variances are equal, F' = 2.55 DF = (60,60)

Mean std Dev
-41315.95081967 147666.43485668
-40405.13114754 92550.92264829

Std Error -

- - -
T ™ ™ e RS e e R SRR e e " E ™ e E e w e e o e e S N o S G e e B N e s e e e e e

18906.7495898

11849.93137080

 Prob>F' = 0.0004

/M n

<§§>:b,n

ZSources incorporaied

bi02427.3\A po P2
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" Arrearage Impacts of 1989 Installations

OWNRENT=H *h%hddikskdkhkdek kb ok kbt bbbk kbbb bk bbb e bbb ek ek ke bk

Variable: ARREARAG

PREPOST N Mean Std Dev Sstd Erro
pos 1171 -26235.87959009 57839.09124267 . 1690.2191318
pre 1170 -31565.28461538 85929.97014293 2512.1856470
Variances T Method DF Probs|T|
Unequal 1.7601 Satterthwaite 2047.7 0.0785

Cochran : . 0.0786
Equal 1.7604 2339.0 0.0785
For HO: Variances are equal, F' = 2.21 DF = (1169,1170) Prob>F’ = 0.000

OWNRENT =T T R Y T 2 2 222 2222 222222 22222221122 222T)

Variable: ARREARAG

PREPOST N Mean Std Dev Std Erro:
pos 1354 -10298.07459380 103547.06079819 2814.0281897%
pre 1353 -27557.82557280 91790.82268600 2495.45856974
Variances T Method DF Prob>|T|
Unequal 4.5890 Satterthwaite 2667.1 0.0001
Cochran . 0.0001
Equal 4.5888 2705.0 0.0000
For HO: Variances are equal, F’' = 1.27 DF = (1353,1352) Prob>F' = 0.000C
’
@ ICF Resources Incorporaied O Zheel?
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~Arrearage Impacts of 1989 Installations IR .

EPLAN=1 OWNRENT=H XX AITIIIII LSS S SERASESISR AR RS2 A SR X222 23X Y

Variable: ARREARAG»

PREPOST N Mean Std Dev Std Error
-;s ------- ;28 -26985.14953271 51990.86054930 2513.07309949
gre 427 -28467.59953162 52813.53865905 2555.82627129
Variances T DF Prob> | T|

Unequal 0.4136 852.7 0.6793

Equal 0.4136 853.0 0.6793

For HO: Variances are equal, F’' = 1,03 DF = (426,427) Prob>F’' = 0.7459

EPLAN=1 OWNRENT=T *hkkhhhdhhdhh ok kb ke hh kv bk koh ko kW ke ke

Variable: ARREARAG

PREPOST N Mean Std Dev Std Error
pos 436 | -21470.96100917 157488.08384659 7542.311315
pre 435 -36752.83908046 112592.29525034 5398.387360
Variances T DF  Prob>|T|

Unequal " 1.6476 787.7 0.0998

Equal 1.6470 869.0 0.0999

For HO: Variances are equal, F’ = 1.96 DF = (435,434) Prob>F’' = 0.0000

bIN02427.3\AppF2
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Arrearage Impacts of 1989 Installations

EPLAN=2 OWNRENT=H *kkkhhhhhhhkmkhhhdkhhhdkdhh kb dhb kbbb bbbk kk bk kb

Variable: ARREARAG

Std Dev

L I R e e R B R N N N R R R R BRI B B B R I

PREPOST N
pos 130
pre 130
Variances T
Unequal -0.3555
Equal -0.3555

Mean
-26336.51538462
-23804.85384615

DF Probs |T|
242.4 0.7225
258.0 0.7225

For HO: Variances are equal, F' = 1.68

49590.58066072
64303.15282144

DF = (129,129)

4349.381645C
5639.7595848

Prob>F’ = 0.0034

EPLAN=2 OWNRENT=T *kkkhdhhdkhkh kb k bk bk kbbb ke ek sk bk b ok ok

Variable: ARREARAG
PREPOST N

Std Dev

Std Erxc

---------------------------------------

pos 35
pre 35
Variances T
Unequal 0.1212
Equal 0.1212

Mean
-25146.11428571
-26943.11428571

DF Prob>|T|
67.6 0.9039
68.0 0.9039

For HO: Variances are equal, F’ = 1.16

64333.13821442
59605.79529699

DF = (34,34)

10874.2850963
10075.2183003

Prob>F' = 0.6588

@ ICF Resources Incorporated

BI02427. 3\AppR2
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Arrearage Impacts of 1989 Installations .

EPLAN=3 OWNRENTmH *%khkhkukhhkhhmkhhbhhkkhd bk k b kdbkdhk bk ddhkh kbbb kbbb s

Variable: ARREARAG

PREPOST N Mean } std Dev . std Error.
5;; ------- ;;;--- -26422.93483146 42151.95529361 1958.19431694
pre , 445 -27826.65393258 105839.84530626 5017.28984869
Variances T DF Prob>|T|

Unequal 0.2599 581.4 0.7950

Equal 052599 .888.0 0.7950

For HO: Variances are equal, F’' = 6.30 DF = (444,444) Prob>F’ = 0.0000

EPLAN=3 OWNRENT=T *dkdkdkdkdhkhkhdhrhdhkhkhhdk ok h bk khk kb kk bk k kv vk kk ke k &

Variable: ARREARAG

PREPOST N : Mean Std Dev Std Error
pos 699 -4125.26895565 62189.39921091 2352.2191069

pre 699 -15277.66237482 61271.34816056 2317.4952271

Variances T DF Prob>|T|

Unequal 3.3774 1395.7 0.0008

Equal 3.3774 1396.0 0.0008

For HO: Variances are equal, F' = 1.03 DF = (698,698) Prob>F' = 0.6945

bII2427.3AppF2
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Arrearage Impacts of 1989 Installations

EPLAN=4 OWNRENT=H %%k kkdddddhdhhhhbhdkdddrhhdddbkrdkhhhbddbbdddddrdddrrbrddbddds

Variable: ARREARAG

Std Dev

Std Errc

---------------------------------------

PREPOST N
pos 80
pre 80
Variances T
Unequal 4,3353
Equal 4.3353

Mean
-12942.21250000
-67341.46250000

DF Prob>|T|
113.2 0.0001
158.0 0.0000

For HO: Variances are equal, F' = 4.39

Variable: ARREARAG

48352.86149576
101282.05710923

DF = (79,79)

5406.014260°E
11323.678229¢

Prob>F’ = 0.0000

EPLAN=4 OWNRENT=T w*xkkkkdkkhkkddkdddddbdhdbhbkbkhrbbbkrtbbbhrddhbdbkbkbdbrbhdbkds

Std Errc

- e e m e mEm e EEEEE G e W R I mm E  t fE e e s WG Nl W eEm e EE G EEEmEaEE == e e o -

PREPOST N
pos 115
pre 115
Variances T
Unequal 3.2724
Equal 3.2724

Mean

-4120.95652174

-48237.16521739
DF Prob>|T]|
187.8 0.0013
228.0 0.0012

'For HO: Variances are equal, F’' = 2.72

74928.79802612
123637.76186285

DF = (114,114)

6987.146443°F
11529.2807417

Prob>F’ = 0.0000

@ ICF Resources Incorporated

bIN02427.3\AppF2
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'Arrearage Impacts of 1989 Installations .

EPLAN=5 OWNRENT=H **kddukdddkhhkhkkk kb kb ko k kb kbbb kb ko

Variable: ARREARAG

PREPOST N Mean Std Dev Std Error’
pos 88 -33582;28409091 129094.5359581¢6 13761.52377194
pre 88 -44442.14772727 106726.58036724 11377.09169424
Variances T DF  Prob>|T|

Unequal 0.6082 168.1 0.5439

Equal 0.6082 174.0 0.5438

For HO: Variances are equal, F’ = 1.46 DF = (87,87) Prob>F' = 0.0777

EPLAN=5 OWNRENT=T *kkdkhkhhdhhh kb kb kb kb k ke ks

Variable: ARREARAG

PREPOST N Mean Std Dev Std Error
pos 69 -4995.17391304 45759.07786953 5508.7456257
pre 69 -59838.89855072 129614.09841425 15603.7038095
Variances T DF Prob>|T|

Unequal 3.3143 84.7 0.0014

Equal 3.3143 136.0 0.0012

For HO: Variances are equal, F' = 8.02 DF = (68,68) Prob>F’ = 0.0000

bI02427.3\AppF2

@ ICF Resources Incorporated
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Arrearage Impacts of 1989 Installations"

FUEL=ELEC %%%ktkdddhkdkdbkhbdkdkddbbkdkbdbdbdkbbbdbbdbbdbbdbddbdhdbbbdhddbdbddddbdddddhd

Variable: ARREARAG

PREPOST N Mean Std Dev Std Error

pos 325 -8351.17846154 66858.70776043 3708.65383141
pre 324 -23892.,79938272 91257.80070773 5069.87781710
Variances T Method DF Probs>|T|
Unequal 2.4742 Satterthwaite 592.1 0.0136

Cochran . +0.0139
Equal 2.4753 647.0 0.0136
For HO: Variances are equal, F' = 1.86 DF = (323,324)  Prob>F’ = 0.0000

FUEL=CAS *%*kkkdkkhkkhkhkhhhbhkhhhhhhhhkhkhhdbrhhhkbrhkh bbbk bbbk bk kbbb k kb kbbb

Variable: ARREARAG

REPOST N - Mean Std Dev Std Error
pos 940 -16950.83829787 64644.04200662 . 2108.45616783
pre 940 -43326.61808511 103927.33256467 3389.73582947
Variances T Method DF Prob>|T|
Unequal 6.6072 Satterthwaite 1571.0 0.0001

- Cochran 939.0 0.0000
Equal 6.6072 .1878.0 0.0000
For HO: Variances are equal, F’' = 2.58 DF = (939,939) Prob>F’' = 0.0000

.

@ ICF Resources Incorporated bINR2427. 3\ ppF2
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Arrearage Impacts of 1989 Installations

A oM 2222 A2 2 A2 A2 S X2 2R A XA a2 2 23 X222 22222 X222 22 Xa T TR 22

ariable: ARREARAG

Std Dev

Std Error

O G W S M woEm B W R W e Sh N N e GE e G R M G TN R AR SR MR N S e e G G e WM G G TR G G M AR TR I W R M M W We Ge M G W e M G e M e W S om

REPOST N Mean

os 1167 -21821.04712939

re 1166 -20955.72641509

ariances T Method

nequal -0.2309 Satterthwaite
Cochran

qual -0.2309

or HO: Variances are equal, F’' = 1.80

102644.85941582
76475.26719823

'DF Prob> | T|

------------------

2155.6 0.8174
. 0.8174
2331.0 0.8174

DF = (1166,1165)

3004.70456090
2239.60654415

Prob>F’ = 0.0000

UEL=PROP *hkdkdkkdhkhkhdhddhhdhhkhhhd bbb bbbk b bk Ak kb ke ok kb bk Ak ek h ke ke ok

ariable: ARREARAG

REPOST N Mean Std Dev std Error
o] ] 6 -15162.83333333 58755.91072026 23987.00010619
re 6 -18857.00000000 21829.47588926 8911.84621351
ariances T Method DF Prob>|T|
1equal 0.1444 Satterthwaite 6.4 0.8897

Cochran 5.0 0.8909
Jual 0.1444 10.0 0.8881
or HO: Variances are equal, F’' = 7.24 DF = (5,5) Prob>F’' = 0.0486

bIN02427. \AppF2

@ ICF Resources Incorporated
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Arrearage Impacts of 1989 Installations

EPLAN=1 FUEL=ELEC **%%kdkbkhhdhkkhkhhdhbhkbthhbdbhdhdddkhbhkbddhddrdbbrbbkdhkbkdbrrdhd

Variable: ARREARAG
PREPOST N Mean Std Dev Std Error

., pos 132 -6730.5757575 -58318.53768234 5075.97716925
pre 131 -18949.19847328 57610.25450245 5033.43130641
Variances T Method DF Prob>|T|
Unequal 1.7093 Satterthwaite 261.0 0.0886

Cochran . 0.0898
Equal 1.7092 261.0 0.0886
For HO: Variances are equal, F' = 1.02 DF = (131,130) Prob>F' = 0.8894

EPLAN=1 FUEL=GAS ' 22222222222 XX 2222 2XYL XX AXSR SRR AR AR RS R A2 Rd gy

Variable: ARREARAG

PREPOST N Mean Std Dev Std Error
os 288 -31113.16319444 75518.67727794 4449.98073412
‘re 288 -53093.99652778 83974.97684963 4948.27296503
Variances T Method DF ‘Prob>|T|
Unequal 3.3030 Satterthwaite 567.7 0.0010
Cochran 287.0 0.0011
Equal 3.3030 574.0 0.0010
For HO: Variances are equal, F' = 1.24 DF = (287,287) Prob>F’' = 0.0727

EPLAN=1 FUEL=OTIIL *dthhkdhhr kb kkk kbbb k ko kb k kbbb kb ok

Variable: ARREARAG

PREPOST N Mean Std Dev Std Error

pos 406 -25639.01231527 155125.96238458 7698.77224646
pre 405 -24024.72098765 99735.46408858 4955.89505488
Variances T Method DF Prob>|T|
Unequal -0.1763 Satterthwaite 691.2 0.8601
' Cochran . 0.8601
, Equal -0.1762 809.0 0.8602
‘or HO: Variances are equal, F’ = 2.42 DF = (405,404) Prob>F’'- = 0.0000

s
@ ICF Resources Incorporated PIOAZI ShppF2

Page F-31



Arrearage Impacts of 1989 Installations

ZPLAN=2 FUEL=GAS *hhhkhhhhhdhhdhhh ke khd kbbb kb kbbb bkt k bk bk ot

Variable: ARREARAG

PREPOST N Mean Std Dev Std Error
008 12 -38000.33333333 74248.32103315 21433.64406768 -
ore 12 -58240.75000000 90256.70220505 26054.86565713
Jariances T  Method DF Prob>|T|
Jnequal 0.5999 Satterthwaite 21.2 0.5549

Cochran 11.0 0.5607
Iqual 0.5999 22.0 0.5547
For HO: Variances are equal, F’ = 1.48 DF = (11,11) Prob>F’ = 0.5280

IPLAN=2 FUEL=mOTIL *kkkmwhkkkd ko h kb bk ko ke kb ko kb ke ok

Jariable: ARREARAG

REPOST N Mean Std Dev Std Error
>08 136 -24609.50000000 52014.38424926 4460.19665290
re . 136 -21623.96323529 60966.24803117 5227.81263940
Jariances T Method DF Prob>|T|
Jnequal -0.4345 Satterthwaite 263.5 0.6643
Cochran 135.0 0.6647

iqual -0.4345 270.0 0.6643
'or HO: Variances are equal, F’ = 1.37 DF = (135,135) Prob>F’ = 0.0661

N

@ ICF Resources Incorporated P21 3hpeF2
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EPLAN=3 FUEL=ELEC *%kdkkhhkdkhhhkdhhk kb ke h ko ko kb ke vk h ke A ok kb kk ek kb bk e o

Variable: ARREARAG

. PREPOST N Mean Std Dev Std Error
pos 169 -14383.47337278 66571.43446034 5120.87957387
pre 169 -19886.00591716 ' 88065.02976457 6774.23305881
Variances T Method DF Prob> | T|
Unequal 0.6480  Satterthwaite  312.7 0.5175

: - Cochran 168.0 0.5179
Equal 0.6480 336.0 0.5174
For HO: Variances are equal, F' = 1.75  DF = (168,168) Prob>F’ = 0.0003

EPLAN=3 FUEL=GAS *%dkddkdkhkdhkkhhhkidhhdkbbkbhkhbbdk bk kbbb kbbb dkdkhhhdkkhhhhrdkkdk

Variable: ARREARAG

REPOST N Mean Std Dev Std Error
pos 451 ~9874.55210643 £6182.84474581 2645.54683517
pre 451 -26508.41019956 103260.54420634 4862.34912380
Variances T Method DF Probs>|T]|
Unequal 3.0050 Satterthwaite 695.0 0.0028

Cochran 450.0 0.0028
Equal 3.0050 900.0 0.0027
For HO: Variances are equal, F’' = 3.38 DF = (450,450) ProbsF' = 0.0000
A biIV2427
@ ICF Resources Incorporated ' Aper2
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Arreafage Impacts of 1989 Installations

PLAN=3 FUELmOIL *¥kdksdhhkddhhhhdidbddhhhhdkkkdbddkkhhddk kb k R khbdddbhbkkhk

Std Dev

Std Error

-16858.64658635
-15572.82128514

Method

37255.15297851
1 55198.59875655

DF Prob>|T|

ariable: ARREARAG
REPOST N
os 498
re 498
ariances T
nequal -0.4309
qual -0.4309

or HO: Variances are equal, F’ = 2.20

Satterthwaite
Cochran

872.0 0.6667
497.0 0.6667
994.0 0.6666

DF = (497,497)

1669.44332367
2473.50835529

Prob>F’' = 0.0000

PLAN=3 FUEL=PROP *kkkdkhkdddhdkhdhhhkdkd kb kb kbbb kb ok ke kb kb k kb kb ke ok hwok

ariable: ARREARAG

REPOST N Mean Std Dev Std Error
o8 4 -33422.75000000 60896.82907659 30448.41453829
re 4 -15003.00000000 24596.11247061 12298.05623530
ariances T Method DF Prob>|T|
nequal -0.5609 Satterthwaite 4.0 0.6052

: ‘ Cochran 3.0 0.6140
Jual -0.5609 6.0 0.5952
or HO: Variances are equal, F’' = 6.13 DF = (3,3) Prob>F’' = 0.1706

bI\I2427. 3\AppF2

A
@ ICF Resources Incorporated
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Arrearage Impacts of 1989 Installations

EPLAN=4 FUEL=ELEC *%%kkddhhkhkhhhhhbdhhkhhrbbhhbbhbhbbbbbrrbrhhdbbrhrrrrrbbdddbbdbrhhdr

. Variable: ARREARAG

PREPOST N Mean std Dev Std Error
' pos 12 17699.25000000 103540.63064335 29889.60548700
pre 12 -77037.33333333 112785.93288360 32558.49435558
Variances T Method DF Probs>|T|
Unequal 2.1435  Satterthwaite 21.8 0.0435
Cochran 11.0 0.0553
Equal 2.1435 22.0 " 0.0434
For HO: Variances are equal, F' = 1.19 DF = (11,11) . Prob>F' = 0.7817

EPLAN=4 FUEL=GAS *%*kkkdkhkhhhhhhhhhhhdhhhk kb bbbk kb kb hhdkhh bk rkhdhdkkkhddhkdk

Variable: ARREARAG

PREPOST N Mean Std Dev Std Error
lo]-] 123 -10019.00000000 69339.88147500 6252.16655974
re 123 -68497.40650407 132624.37739041 11958.33739096

Variances T Method DF Prob>|T|

Unequal 4.3336 Satterthwaite 184.1 0.0001

Cochran 122.0 0.0000
Equal 4,3336 : 244.0 0.0000
For HO: Variances are equal, F’' = 3.66 DF = (122,122) Prob>F’ = 0.0000

EPLAN=4 FUEL=OIL %%k kkkdkhhhhkhkrrhhhhkhh ko ke hhh ko k ko kh kv A kkk ke kkddk kv

Variable: ARREARAG

PREPOST N Mean Std Dev Std Error
pos 59 -8180.93220339 44621.63905816 5809.24259516
pre 59 -26037.94915254 59725.13921100 7775.55083206
. Variances T Method DF Probs|T|
Unequal 1.8398 Satterthwaite 107.4 0.0686
Cochran 58.0 0.0709
* Equal 1.8398 116.0 0.0684
.or HO: Variances are equal, F' = 1.79  DF = (58,58) Prob>F’ = 0.0281
P e E BIAYT NACCE2
\'y ICF Kesources Incorporated
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Arrearage Impacts of 1989 Installations | - ,‘

PLAN=S FUEL=ELEC ************************************************************

ariable: ARREARAG

Std Error

97895.87399650
258754.67971331

.DF Prob> | T|

14.1 0.1757
11.0 0.1817
22.0 0.1680

REPOST N Mean

os 12 32726.58333333

re 12 -81144.91666667

ariances T Method

nequal 1.4258 Satterthwaite
Cochran

qual 1.4258

or HO: Variances are equal, F' = 6.99

DF = (11,11)

28260.10460222 .
74696.04199328

Prob>F’ = 0.0032

PLAN=S FUELmGAS **dkkdkdhhhkhhkdbhbd kbbb bk kb kb kbbb bbbk vk kb o

ariable: ARREARAG

REPOST N Mean Std Dev Std Error
os 66 -12597.46969697 44147.54123730 5434.18667397
re 66 -66008.89393939 111964.74860174 - 13781.90784251
ariances T Method DF Prob> | T|
nequal 3.6053 Satterthwaite 84.7 0.0005
Cochran 65.0 0.0006
qual 3.6053 130.0 0.0004
or HO: Variances are equal, F’' = 6.43 DF = (65,65) Prob>F’ = 0.0000
biV02427.3\AppP2

A
@ ICF Resources Incorporated
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Arrearage Impacts of 1989 Installations

EPLAN=5 FUEL=OIL P T2 22 2 2 2 3 2 22 22222 222 R 22 22 S A0 R A A A 2 A AR A0

-

" Variable: ARREARAG

PREPOST N Mean

pos 68 -41625.73529412

pre 68 -36352.97058824

Variances T Method

Unequal -0.2618 Satterthwaite
Cochran

Equal -0.2618

For HO: Variances are equal, F’' = 2.45

Std Dev Std Error
139913.06000339 16966.95072933
89433.27978401 10845.37820573
DF Probs>|T|
113.9 0.7939
67.0 0.7942
134.0 0.7938
DF = (67,67) " ProbsF’ = 0.0003

EPLAN=5 FUEL=PROP Y Y 22 22222222223 XXX 2RSSR YRR SR AR 2R SRRt sl

Variable: ARREARAG

fEPOST N Mean Std Dev Std Error
os 2 21357.00000000 46205.18550985 32672.00000000
pre 2 -26565.00000000 19735.35026292 13955.00000000
Variances T Method DF Prob>|T|
Unequal 1.3489 Satterthwaite 1.4 0.3721
Cochran 1.0 0.4061
Equal 1.3489 2.0 0.3098
For HO: Variances are equal, F’' = 5.48 DF = (1,1) ProbsF’ = 0.5140
_A - hiIVY2427 A nan
P ICF Resources Incorporated o
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Arrearage Impacts
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Arrearage Impacts of 1989 Installations

Variable: ARREARAG

Std Error

PREPOST N
pos 2072
pre 2073
Variances T
Unequal  12.7700
Equal 12.7682

For HO: Variances are equal, F' = 3.76

o

-1190.20463320
-23706.18282682

Satterthwaite
Cochran

36800.25665403
71342.35788949

DF Prob>|T|

3102.1 0.0001
. 0.0001
4143.0 0.0000

DF = (2072,2071)

808.45522467
1566.92354986

Prob>F’ = 0.0000

@ ICF Resources Incorporated

bi\02427.3\AppF3
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Arrearage Impacts of 1990 Installations

PLAN=] %kddkdkkdkkdkdkbbhdhrdbddbdbdkdbbhbddbbbbbbbdbbddbbkb bbbk bbddkbddbbrddkdd

iriable: ARREARAG

REPOST N ‘ Mean Std Dev Std Error
;; --------- ;;6 o -323.12162162 31271.80096193 1625.74351839
re 370 -20156.36756757 49133.49392374 2554.,32871869
ariances T Method DF Probs|T|
nequal €.5504 Satterthwaite 625.8 0.0001

Cochran 369.0 0.0000
Jual 6.5504 738.0 0.0000
or HO: Variances are equal, F' = 2.47 DF = (369,369) Prob>F’ = 0.0000

SO WEPER L AL AT Y ey Y R R S R R 2 R R R AR R R I

ariable: ARREARAG

REPOST N Mean Std Dev Std Error
o8 | 177 -972.12429379 36654.17390573 2755.09642260
re 177 -21557.25423729 55929.32441014 4203.90545418
ariances T Method DF Prob>|T|
nequal 4.0955 Satterthwaite 303.6 0.0001

Cochran 176.0 0.0001
Jual 4.0955 352.0 - 0.0001
or HO: Variances are equal, F’ = 2.33 DF = (176,176) Prob>F’ = 0.0000

'PLAN=3 **********************************************************************

ariable: ARREARAG

REPOST N Mean Std Dev Std Error
os 877 -144.27023945 36330.31046198 1226.78741599
re 878 -22032.14578588 88453.07529052 2985.14670151
iriances T Method DF Prob>|T|
nequal 6.7819 Satterthwaite 1165.0 0.0001

Cochran . 0.0001
qual 6.7791 1753.0 0.0000
or HO: Variances are equal, F' = 5.93 DF = (877,876) Prob>F’ = 0.0000

@ ICF Resources Incorporated AT AreES
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Arrearage Impacts of 1990 Installations

EPLAN=4 ISR IERS LIS AIISS SIS RIS LRSS SRS RS RS RS R R R X2t ]2

" . Variable: ARREARAG

A4

Std Dev

Std Error

o e e e e e o e o e S o e B Ge e e T W e S G B W ke W % M G R G R G ee G W M R M G M e W s M M M N @ e E o T W W m E W em oW W om w

-3786.52727273
-37387.93333333

Method

-------- . T T I R TR R T B R

PREPOST N
pos 330
pre 330
Variances T
Unequal 7.2872
Equal 7.2872

For HO: Variances are equal, F’' = 2.18

Satterthwaite
Cochran

46970.03813511
69355.53326625
DF Prob>|T|
578.3 0.0001
329.0 0.0000
658.0 0.0000
DF = (329,329).

2585.61550167
3817.89645186

Probs>F’ = 0.0000

EPLAN=S *kdkdkkdktdkbkdrhkbdddkdkbbdbbbdbdkbdbbbbbbbrbkbbbbbbbhhr bbb bbb bbb bbb

Variable: ARREARAG

PREPOST N Mean Std Dev Std Error
3is8 -2510.70440252 31835.04426821 1785.22063499
pre 318 -19456.55660377 42957.26249401 2408.92366227
Variances T Method DF Prob>|T|
Unequal 5.6518 Satterthwaite 584.5 0.0001
Cochran 317.0 0.0000
Equal 5.6518 634.0 0.0000
For HO: Variances are equal, F’ = 1.82 DF = (317,317) Prob>F' = 0.0000
@ ICF Resources Incorporated PIAE1 S\AppFS
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Arrearage Impacts of 1990 Installations

RBRUR=RURAL *kkhkk sk kkkhk ke khhd ke kkdk kb h bk bbbk kb kb kb bbbk hbw

ariable: ARREARAG

REPOST N Mean - Std Dev Std Error
os 721 -1181.23439667 42753.57032328 1592.22616311
re 722 -20431.34903047 91670.41257371 3411.61949290
ariances T Method DF  Prob>|T|
nequal 5.1131 Satterthwaite 1020.8 0.0001

Cochran . 0.0001
qual 5.1108 1441.0 0.0000

or HO: Variances are equal, F’' = 4.60 DF = (721,720) Prob>F’ = 0.0000

RBRUR=URBAN **%kddkdkdhhdkrhhdbr bk bbbk kbbb bk kbbb bbbk kbbb kbbb S hh ko

ariable: ARREARAG

REPOST N Mean Std Dev 4 Std Error
o8 -~ 1351 -1194.99185788 33206.48389971 903.43147665
re 1351 -25456.31606218 57575.36540718 1566.42291745
ariances T Method DF Prob>|T|
nequal 13.4168 Satterthwaite 2158.6 0.0001

Cochran 1350.0 0.0000
Jual 13.4168 2700.0 0.0000
or HO: Variances are equal, F’ = 3,01 DF = (1350,1350) Prob>F’ = 0.0000

@ ICF Resources Incorporated PIATT Sk poFs
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~ Arrearage Impacts of 1990 Installations

EPLAN=1 URBRUR=RURAL **dkhkhkhkhbkhkhkh kb ko kh ke dkh ko ko kh ke k ke kb ks kh ke hok

. Variable: ARREARAG

PREPOST N Mean Std Dev Std Error

) pos 152 . 574.21710526 28949.58619977 2348.12150724

pre 152 -17294.17105263 40297.27225100 3268.54038613
Variances T Method DF Prob>|T|
Unequal 4.4398 Satterthwaite 274.1 0.0001
‘Cochran 151.0 0.0000
Equal 4.4398 302.0 0.0000

For HO: Variances are equal, F’' = 1.94 DF = (151,151) Prob>F’ = 0.0000

EPLAN=1 URBRUR=URBAN **kkkkkhk ok k ok ko k ke kA ok kA kA kN Ak A Ak hkh kA kA kh Ak ok ko

Variable: ARREARAG
PREPOST N Mean Std Dev Std Error

QOS 218 -948.78899083 32844.90377000 2224.53758071
pre 218 -22152.02752294 54455.20549702 3688.17189850
Variances T Method DF Probs|T|
Unequal 4.9228 Satterthwaite 356.4 0.0001

Cochran 217.0 0.0000
Equal 4.9228 434.0 0.0000
For HO: Variances are equal, F’' = 2.75 DF = (217,217) Prob>F’ = 0.0000

"

@ ICF Resources Incorporated ' : bl\02421 3\AppF3
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Arrearage Impacts of 1990 Installations

PLAN=2 URBRUR=RURAL %%k khhkhd kb hdk ko ke ko ek ek ko ek ke ke ke k k kA ke

ariable: ARREARAG

Std Error

-648.92452830
-16113.11320755

Method

42966.61017306
45689.90114585

DF Prob>|T|

e e A i T T T T T T T e O R

REPOST N
os 53
re 53
ariances T
nequal 1.7950
qual 1.7950

or HO: Variances are equal, F’' = 1.13

Satterthwaite
Cochran

103.6 0.0756
52.0 0.0785
104.0 0.0756

DF = (52,52)

5901.91780433
6275.99058815

Prob>F'’ = 0.6593

PLLAN=2 URBRUR=URBAN ************'A‘********************************************

ariable: ARREARAG

bI\02427.3\AppF3

REPOST N Mean Std Dev Std Error .
os 124 -1110.26612903 33792.09131150 3034.61938306
re 124 -23884.18548387 59792.86558570 5369.55784128
ariances T Method DF Prob>|T|
nequal 3.6924 Satterthwaite 194.3 0.0003

: Cochran 123.0 0.0003
qual 3.6924 246.0 0.0003
or HO: Variances are equal, F’' = 3.13 DF = (123,123) Prob>F’' = 0.0000

@ ICF Resources Incorporated
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Arrearage Impacts of 1990 Installations

EPLAN=3 URBRUR=RURAL ************************************_’&******************** ‘

'Variable: ARREARAG

Std Dev

Std Errorxr

P o e e e e e e e E e e e e S e e M e T S em e e e e W e e G G e M s e e G M S e M M e R R R e T M M e W o e om omm e m

-1341.06692913
-19409.65490196

Method

40618.63734692
136903.74445805

DF Prob>|T|

PREPOST N
pos 254
pre 255
Variances T
Unequal 2.0202
Equal 2.0168

For HO: Variances are equal, F’' =

Satterthwaite
Cochran

298.5 0.0443
'0.0444
507.0 0.0442

DF = (254,253)

2548.63998001
8573.24503201

Probs>F’ = 0.0000

EPLAN=3 URBRUR=URBAN *kkkkhkhkhkhkhhkh kb ko hk ko ke h ke ko kA A Ak kb vk kb h ke ok ke ok k ok ke ke khedkh ok

Variable: ARREARAG

EPOST N Mean Std Dev Std Error
pos 623 343.66934189 34452.41684628 1380.30693457
pre 623 -23105.55698234 58084.37389127 2327.10130120
Variances T Method DF Probs|T|
Unequal 8.6667 Satterthwaite 1011.5 0.0001

' Cochran 622.0 0.0000
Equal 8.6667 1244.0 0.0000
For HO: Variances are equal, F’' = 2.84 DF = (622,622) Prob>F’' = 0.0000
@ ICF Resources Incorporated PIATI SApES
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Arrearage Impacts of 1990 Installations

'PLAN=4 URBRUR=RURAL *%%kkhtdhhhdkh bk kb hkh ko h ko kb kb k ke ke o

‘ariable: ARREARAG

'REPOST N Mean Std Dev Std Error
08 | 154 -3201.22077922 54795.08422435 4415.51371837 -
re 154 -28421.79220779 64783.77694160 5220.42551558
'ariances T Method " DF Probs |T|
mequal 3.6886 Satterthwaite 297.8 0.0003

Cochran 153.0 0.0003
‘qual 3.6886 306.0 0.0003"
'or HO: Variances are equal, F' = 1.40 DF = (153,153) Prob>F’ = 0.0391

'PLAN=4 URBRUR=URBAN **kkhhdhh kbbb ko ke ko bk ke bk kb ks ko de b ok etk e e o ot ek o o

ariable: ARREARAG

REPOST . N Mean , Std Dev Std Error
os 176 ' -4298.67045455 39013.04409223 2940.71884508
re 176 -45233.30681818 72396.05088762 - 5457.05766131
ariances T Method DF Probs |T|
nequal  6.6035 - Satterthwaite  268.7 0.0001

Cochran 175.0 0.0000
qual 6.6035 350.0 0.0000
or HO: Variances are equal, F' = 3.44 DF = (175,175) Prob>F’ = 0.0000

.

@ ICF Resources Incorporated

bIN12427. 3\ ppF3
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Arrearage Impacts of 1990 Installations

EPLAN=5 URBRUR=RURAL %*k%dkkdkddhkkhkkhkdkhkhkhhhhddkhddbhddkhkbdhbhhrhkrhbbdkkkbhhhdhddd

" Variable: ARREARAG

-656.84259259
-17984.32407407

e e e e YR o e e om e e Mmoo 0 e e BM R G G e W Ee G Gu SR M e M G En R G N M e R e e o e e e

. PREPOST N
pos 108
pre 108
Variances T
Unequal 2.6219
Equal 2.6219

For HO: Variances arm equal, F’ = 1.34

Satterthwaite
Cochran

Std Dev
44884.84526841
51983.96699466

DF Probs | T|
209.5 0.0094
107.0 0.0100
214.0 0.0094

DF = (107,107)

Std Error

4319.04624971
5002.15955632

Prob>F’' = 0.1304

EPLAN=5 URBRUR=URBAN *k*hkhkkh Ak kk ko h ke k ko k kA ko h kk kA ARk k kA ok Ak ke ke k ok ko h ko

Variable: ARREARAG

Std Error

-3464.11904762
-20213.70476190

--------------------------------------------------------

PREPOST N

os 210

pre 210
Variances T
- Unequal 5.5441
Eqﬁal 5.5441

For HO: Variances are equal, F’' = 2.81

Satterthwaite
Cochran

Std Dev
22429.09724840
37599.27101997

DF Probs>|T|
341.0 0.0001
209.0 0.0000
418.0 0.0000

DF = (209,209)

1547.75475383
2594.59619873

Prob>F’ = 0.0000

@ ICF Resources Incorporated

bI\02427.3\AppF3
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Arrearage Impacts of 1990 Instailations | .

WNRENT=mH ks dkdhkhsed s kbbb sk kbbb ke ke ek ke b ok ok ot

‘ariable: ARREARAG

'‘REPOST N Mean Std Dev Std Error
08 844 -7992.97156398 36858.62680103 1268.72625683 .
re 844 -26057.01658768 51916.14244377 1787.02732001
‘ariances T Method DF Prob>|T|
mequal 8.2424 Satterthwaite  1520.7 0.0001

Cochran 843.0 0.0000
qual 8.2424 1686.0 0.0000
‘or HO: Variances are equal, F''= 1.98 DF = (843,843) Prob>F’ = 0.0000

WNRENT=T *hdddkkhhdhdd bbbk bbbk bk bbbk kA kbbb kb kv v kb

‘ariable: ARREARAG

2EPOST N Mean Std Dev Std Error
o8 1228 3485.31270358 36037.45313564 1028.38304364
re 11229 -22091.77786819 82043.97878902 2340.29590243
ariances T  Method DF Probs>|T|
nequal 10.0056 Satterthwaite 1685.1 0.0001

- Cochran . 0.0001
qual 10.0028 . , 2455.0 0.0000
'or HO: Variances are equal, F’ = 5.18 DF = (1228,1227) Prob>F’ = 0.0000

@ ICF Resources Incorporated e
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Arrearage ‘Impacts of 1990 Installations

EPLAN=1 OWNRENT=H *khkduhhhkhkhhkhkkhkhkh ko ke kb kb bk kh kb kb kh kb h b kb kkk

Variable: ARREARAG

PREPOST N Mean
* pos 171 -7585.88888889
pre 171 -21738.09356725
Variances T Method
Unequal 3.2058 Satterthwaite
Cochran
Equal 3.2058

For HO: Variances are equal, F' = 2.47

Std Dev Std Error
30985.36064118 2369.50975025:
48708.47785215 3724.83039739

DF Probs> |T|
288.2 0.0015
170.0 0.0016
340.0 0.0015
DF = (170,170) Prob>F’ = 0.0000

EPLAN=1 OWNRENT=T #kkkhhkhhkhkkhh kb ke ke khkh ok kA kh ko k ke ek ke

Variable: ARREARAG

PREPOST N Mean
.os 199 5917.74874372
pre - 199 -18797.19597990
Variances T Method
Unequal 6.0045 Satterthwaite
‘ Cochran
Equal 6.0045

For HO: Variances are equal, F’' = 2.€9

.

@ ICF Resources Incorporated

Std Dev Std: Error
30223.75888617 2142.50546191
49578.00989418 3514.49193957

DF Prob> |T|
327.3 0.0001
158.0 0.0000
396.0 0.0000
DF = (198,198) Prob>F' = 0.0000
- b1\02427,3\AppF3
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Arrearage Impacts of 1990 Installations ‘ o

"PLAN=2 OWNRENT=H *kdddkkkhhkhkhhrhhkddhrdkkbhhbhhbbhbdrrrbhddhhddh bk hkk bbbkt
~.iable: ARREARAG |
JREPOST N Mean Std Dev Std Error

)08 102 -5287.80392157 | 34419.51228%37 3408.03955238
e 102 -28897.67647059 50168.97098512 4967.46833546
lariances T Method | DF Prob>|T|
Inequal 3.9192  Satterthwaite 178.8 0.0001

, Cochran 101.0 0.0002
iqual 3.9192 ‘ 202.0 0.0001
‘or HO: Variances are equal, F’' = 2.12 DF = (101,101) ?rob>F’ = 0.0001

PLAN—Z OWNRENT =T %kt hkkkkk kb kbbdrhhbhhhhdddhb bbbk bbb kb Ak r bk bbbk bk kW

ariable: ARREARAG

REPOST N Mean Std Dev Std Error
os 75 4897.20000000 38959.88798578 4498.70036324
re 75 -11574.28000000 61880.85814246 ‘ 7145.38602125
ariances T Method DF Prob> | T|
nequal 1.9508 Satterthwaite 124.7 0.0533
‘ Cochran 74.0 0.0549
qual 1.9508 148.0 0.0530
or HO: Variances are equal, F’' = 2.52 DF = (74,74) Prob>F’ = 0.0000
@ ICF Resources Incorporated - | bI0Z) 3 ppF2
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Arrearage Impacts of 1990 Installations

EPLAN=3 OWNRENT=H *kkkkhdkhhdhdhkhhkdrhhkhkhhhkdrkdhhd kbbb kb kkk ko hkk bbbk

" . variable: ARREARAG

PREPOST N Mean Std Dev B std Error

) pos ' 292 -6665.19178082 34792.91905709 2036.10158037
pre 292 -18686.75684932 37707.25145669 2206.64998405
Variances T Metho ~ DF Prob>|T|
Unequal 4.0039 Satterthwaite 578.3 0.0001

Cochran 291,0 0.0001
Equal 4.0039 582.0 0.0001
For HO: Variances are equal, F’' = 1.17 DF = (291,291)°  Prob>F’ = 0.1706

EPLAN=3 OWNRENT=T *%kkkdhhhkdhhhhdhhdhdrddkrhbh bbbk bbbk kbbb ko ke khk

Variable: ARREARAG

PREPOST N Mean Std Dev Std Error
Qos ‘ 585 3110.61709402 36671.00752125 1516.15956167
pre 586 -23699.13139932 104945.65331009 4335.26497899
Variances T Method DF Probs | T|
Unequal 5.8374 Satterthwaite 726.0 0.0001
Cochran . 0.0001
Equal 5.8335 1169.0 0.0000
For HO: Variances are equal, F’ = 8.19 DF = (585,584) Prob>F’ = 0.0000

.

@ ICF Resources Incorporated b1\02427.3\AppF3
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Arrearage Impacts of 1990 Installations o

PLAN=4 OWNRENT=mH *kwkkdhkhhkdh kb kkh kb kv kb bk ke ke kb e b kb e b e e e ok ok e ot

iriable: ARREARAG

REPOST N Mean Std Dev ' Std Error
os 121 -15252.62809917 55177.53339919 5016. 13939993 *
re 121 -53613.27272727 82392.50982017 7490.22816547
ariances T Method DF Probs |T]|
nequal 4.2553 Satterthwaite 209.6 0.0001
Cochran 120.0 0.0000
qual 4.2553 240.0 ~ 0.0000
or HO: Variances are équal, F' = 2,23 DF = (120,120) Probs>F’' = 0.0000

PLAN=4 OWNRENT=T *kkkdkhkh ko kk ko kA ko k ke ke e ke bk ek k Ak ke ke o

ariable: ARREARAG

REPOST N Mean Std Dev Std Error
os 209 2851.74162679 40154.12025643 2777.51857652 ‘
re 209 -27994.31578947 58738.03472603 4062.99481991
ariances T  Method DF Prob> | T|
nequal 6.2674 Satterthwaite 367.6 0.0001
Cochran 208.0 0.0000
Jual 6.2674 416.0 0.0000
or HO: Variances are equal, F’' = 2.14 DF = (208,208) Prob>F’ = 0.0000
@ ICF Resources Incorporated . ' blO24ET A ppFs
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Arrearage Impacts of 1990 Installations

EPLAN=5 OWNRENT=H *%kkkdkddkdhhkhhhrdkkhhhddkkddddbkdhbrddhddkbhkddhddkdhedrhkbrddn

-

'Variable: ARREARAG

PREPOST

Stc Dev

Std Error

o G W m e w m oE e o o o m M ke e N e M B E P M N Ge (e O Es N e W M M WM e SE W W MW W M N RN W MW R T om @ owWw W oW E o

29537.57856681
41550.48135355

DF Prob>!T|

T W e e e W e e o e B G M W M TR S R M G e N G M W T S W I T W e o oW e e

For HO: Variances are equal, F’ = 1.98

N Mean
158 -7074.18354430
158 -21415.22'78481.0

T Method
3.5360 Satterthwaite
Cochran

3.5360

283.4 0.0005
157.0 0.0005
314.0 0.0005

DF = (157,157)

2349.88357857
3305.57881018

Prob>F’ = 0.0000

EPLAN=5S OWNRENTgT 2222223222222 222222222 22 R 2Rl 22223l R it s il i 2 s ]l ]

Variable: ARREARAG

fEPOuT N Mean Std Dev Std Error
os 160 1995.'73127000 33435.63833738 2643.31930419
pre 160 -17522.36875000 44347.98593437 3506.01612984
Variances T Method DF Probs | T|
Unequal 4.4452  Satterthwaite  295.6 0.0001
‘ Cochran 159.0 0.0000
Equal 4.4452 318.0 0.0000
-
For HO: Variances are equal, F’' = 1.76 DF = (159,159) Prob>F’ = 0.0004
@ ICF Resources Incorporated PHOATI \AppES
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Arrearage Impacts of 1990 Installations | I

JEL=ELEC *******************************************************************#)

ariable: ARREARAG

REPOST N Mean Std Dev Std Error
o; 205 ) 4551.28780488 58752.04095462 4103.42053410 .
re 205 -21525.66829268 60657.25751202 4236.48663047
ariances T Method DF Prob>|T|
nequal 4.4214 Satterthwaite 407.6 0.0001
‘Cochran 204.0 0.0000
qual 4.4214 ‘ 408.0 0.0000
or HO: Variances are equal, F' = 1.07 DF = (204,204) . Prob>F' = 0.6490

UELuGAS % kkdkdkkhdddhkhhdbd bk bk bk k ko k ek h sk ke kA ke ke k&

ariable: ARREARAG

REPOST N Mean Std Dev Std Error
os 511 -256.58708415 35035.02502029 1549.85825889
re - 511 -26790.75342466 60826.03853861 2690.78552477
ariances T Method DF Prob>|T|
nequal "8.5450 Satterthwaite 814.8 0.0001

Cochran 510.0 0.0000
Jual 8.5450 _ 1020.0 0.0000
or HO: Variances are equal, F’ = 3.01 DF = (510,510) Preb>F’ = 0.0000

ot

. biV02427.3\Appi3
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Arrearage Impacts of 1990 Installations

FUEL=QIL ********************************************************‘*************

.Variable: ARREARAG

Std Error

PREPOST N
pos 1042
pre 1043
Variances T
Unequal 6.9847
Equal 6.9823

For HO: Variances are equal, F’

-2916.39059501
-21238.97411314

Satterthwaite
Cochran

= 6.05

31905.86255465
78475.21715604

1377.6 0.0001
0.0001
2083.0 0.0000

DF = (1042,1041)

988.40886180
2429.91102735

Prob>F’' = 0.0000

FUEL=PROP **dkhdkhkkhkkkhhhhhhkdhdhhkdddkkkdkhdrbkhdbddkkdrddhhhkdrrdrhdbcdkdkddds

Variable: ARREARAG

PREPOST N

"l!os 15
re 15

-9638.53333333
-6033.46666667

Method

Std Dev

12833.98668672

49705.81670312
30919.60985678

DF Prob>|T|

Variances T
Unequal -0.2385
Equal -0.2385

For HO: Variances are

- N

Satterthwaite
Co¢hran

equal, F’' = 2.58

23.4 0.8136
14.0 0.8149
28.0 0.8132

DF = (14,14)

std Error

7983.40893643

Prob>F’ = 0.0865

@ ICF Resources Incorporated
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Arrearage Impacts of 1990 Installations

IPLAN=1 FUEL=ELEC **tkdd kb ke kb ke ko k ok h ko ke ko ko kv kke kb h ko

Jariable: ARREARAG

SREPOST N | Mean Std Dev Std Error
Jo8 ' 24 9307.75000000 39451,22957939 8052.94851624
Jre 24 -29429.08333333 63051.73345403 12870.38119670
Jariances T = Method DF Probs>|T|
Jnequal 2.5515 Satterthwaite 38.6 0.0142

‘ Cochran 23.0 0.0178
iqual ' 2.5515 46.0 0.0141
for HO: Variances are equal, F' = 2.55 DF = (23,23) Prob>F’ = 0.0288

IPLAN=]1 FUEL=GAS %*¥*%kddkhhkrhhkhhkbhbbdbdkdkdrbhbbhr bbbk bddrhdrdddhdbhrbbhdkd

Jariable: ARREARAG

’REPOST N Mean . Std Dev | Std Error
)08 211 3288.61261261 29167.94611530 2768.49892750
re 111 -20853.92792793 60648.85726716 5756.53478084
Jariances T Method DF Prob> | T|
nequal 3.7796  Satterthwaite 158.3 0.0002

Cochran 110.0 0.0003
Jqual 3.7796 220.0 0.0002
‘or HO: Variances are equal, F' = 4.32 DF = (110,110) Prob>F’ = 0.0000

.

@ ICF Resources Incorporated ‘ bi\02427.3\AppF3
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Arrearage Impacts of 1990 Installations

EPLAN=1 FUEL=OTL **%kkkkkhdkkkdkkhddrrhhdhdhbhhhddrrkdrrrdrrdcddbdhdddbddhhbniid

" . Variable: ARREARAG

Std Error

------------------------------------------------------------------------------

PREPOST N
° pos 210
pre 210
Variances T
Unequal  4.5841
Equal 4.5841

For HO: Variances are equal, F' = 1.71

Mean Std Dev
-3023.90476190 29496.62199312
-18393.21904762 38607.91219067
Method DF  Prob>|T|
Satterthwaite  391.0 0.0001
Cochran 209.0 0.0000
418.0 0.0000

DF = (209,209).

2035.46029544
2664.19905209

Prob>F’ = 0.0001

EPLAN=1 FUEL=PROP %*%%kkddkhkhkkhdbhrhhkhhhhrhdrrkhhhhrbrrhhbdbbhbbhbbdrhkkbbrkrddrddd

Variable: ARREARAG

PREPOST N Mean Std Dev Std Error
‘os 1 59483.00000000

pre 1 69817.00000000

Variances T Method DF Prob>|T|

Unequal Satterthwaite

Cochran

Equal

NOTE: All values are the same for one CLASS level.
L

bi\02427.3\AppF3
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Arrearage Impacts of 1990 Installations B

JPLAN=2 FUELmGAS ik bk hdhkk ddk ks kbt it bbb bbb kbbb bbb e

fariable: ARREARAG

i

gl -
i RO ,/.

Std Dev

Std Error

Y m o W e MG M W R o SE Gh o B UR e S N oem W TS ae W G Ge M SR e o R SN G S SR W S R e e E MR BY WM GRS R W ER O W e h Gm sm AR e e W e e S e e e

-7595.00000000
-24869.71428571

Method

56331.90847202
78856.82251343

DF  Prob>|T|

R R A R R R R i el e e e T e R R e B R R A I

‘REPOST N
Jo8 21
xe 21
'ariances T
Inequal 0.8169
iqual 0.8169

"or HO: Variances are equal, F’' = 1.96

Satterthwaite
Cochran

36.2 0.4194
20.0 0.4236
0.4188

DF = (20,20)

12292.6302197 .

17207.96943959

Prob>F’ = 0.1410

IPLAN=2 FUEL=QIL *%%%dkkhhkhhhkdbhbr kbbb hkh kbbb dhh ekt kb d o w

Tariable: ARREARAG

JREPOST N Mean Std Dev Std Error
08 152 -1220.17105263 31952.35319750 2591.67807209
re 152 -20162.84210526 52651.05250096 4270.56428037
’ariances T Method DF Prob>|T|
Jnequal 3.7920 Satterthwaite 248.9 0.0002

Cochran 151.0 0.0002
‘qual +3.7920 302.0 0.0002
‘or HO: Variances are equal, F' =:2.72 DF = (151,151) Prob>F’ = 0.0000:

bIN02427.3\A ppF3
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. Arrearage Impacts of 1990 Installations

'EPLAN=2 FUEL=DROD *# %% kdkhhkhdddhdhddhbhhhdhdhhdhdhhhdbddhdhbbrdhbrhoddidicids

" Yariable: ARREARAG

PREPOST N Mean Std Dev std Error
pos | 1 -7420. 00000000 . :
pre 1 -52748.00000000 | . .
Variances T Method DF Prob> | T|
Unequal . Satterﬁhwaite

Cochran
Equal

NOTE: All values are the same for one CLASS level.

-

bi\02427.3\AppF3
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Arrearage Impacts of 1990 Installations

o Y o o o g ok o o o ok ke X

IPLAN=3 FUELmELEC *k®kdddhdhddbkdddkthhdhdhkdhhhhhdhdbkdkndds

Jariable: ARREARAG

J)REPOST N ‘Mean Std Dev std Error
};; ----- 1;5-- -5384.22619048 57642.57743998 4447.22139972 °
sre 168 -17959.25595238 59511.87883506 4591.44113339
Jariances T Method DF Probs|T|
Jnequal 3.6519 Satterthwaite 333.7 0.0003

Cochran 167.0 0.0003
3qual 3.6519 334.0 0.0003

¥or HO: Variances are equal, F’ = 1.07 DF = (167,167) ‘Prob>F’ = 0.6805
EPLAN-3 FUEL=GAS *********5*******************************i****************i**

Variable: ARREARAG

PREPOST N Mean Std Dev Std Error
pos 148 -4599.13513514 24717.63631916 2031.77718973
pPre - 148 -18085.13513514 ' 42834.00245079 3520.93331257
Variances T Method DF Prob>|T|
Unequal  3.3175 Satterthwaite 235.1 0.0011
‘ Cochran 147.0 0.0011
Equal 3.3175 ‘ 294.0 0.0010
For HO: Variances are equal, F’' = 3,00 DF = (147,147) ProbsF’ = 0.0000
y
W
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Arrearage Impacts of 1990 Installations

EPLAN=3 FUEL=OTL **%kkkddhkkhhhdkdhdhdkdhhdhk bbbk hkkdbdok bk kbbb kbbb hh

Variable: ARREARAG

PREPOST N ' Mean .. &td Dev Std Error
é;é-f ] -;65 ] -1385.55434783 28911.32450219 1507.10697205
pre 369 -23644.75880759 114117.47633852 5940.71852567
Variances T Method DF Probs|T|
Unequal 3.6318 Satterthwaite . 415.2 0.0003

Cochran ' . 0.0003
Equal 3.6275 735.0 . 0.0003
For HO: Variances are equal, F’ = 15.58 DF = (368,367) Prob>F’ = 0.0000

EPLAN=3 FUEL=PROP *kkhk kb sk k ko kA h ok k ke kR kA kA Ak Rk h kb ke ko kkk ko o

Variable: ARREARAG

.EPOST N Mean Std Dev std Error
pos 8 -17464.62500000 42148.34435636 14901.69005508
pre 8 -7207.12500000 14320.08299495 5062.91389644
Variances T Method - DF Prob>|T|
Uhequal -0.6518 Satterthwaite 8.6 0.5317

Cochran 7.0 0.5354
Equal -0.6518 14.0 0.5251
For HO: Variances are equal, F’' = 8.66 DF = (7,7) Prob>F' = 0.0108
A
W
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Arreafage Impacts of 1990 Installations

EPLAN=4 FUEL=ELEC *****************************************f?************}****

Variable: ARREARAG

PREPOST N Mean Std Dev Std Error
pos 12 -15535.08333333 99001.23908358 28579.19601750
pre 12 -54672.75000000 67907.09243869 19603.08904968
Variances T Method DF Prob>|T|
Unequal 1.1293 Satterthwaite 19.5 0.2725

Cochran 11.0 . 0.2828
Equal . 1.1293 22.0 0.2709
For HO: Variances are equal, F’' = 2.13 DF = (11,11) Prob>F’ = 0.2268

SPLAN=4 FUEL-GAS LA A2 R AR Rl A2 X 222222222222 X322 2L 2

Variable: ARREARAG

PREPOST N Mean . ~ Std Dev ‘ Std Error

J08 158 3238.03164557 41253.95151603 3281.98816296

Jre 158 -40880.95569620 74535.53052405 5929.72842383

Jariances T Method DF Prob>|T|

Jnequal 6.5097 Satterthwaite 244.9 0.0001

Cochran - 157.0 0.0000

iqual 6.5097 314.0 0.0000

for HO: Variances are equal, F’ = 3.26 DF = (157,157) Prob>F’ = 0.0000
A
A4
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Arrearage Impacts of 1990 Installations B

EPLAN=4 FUELmOTL %%k kdkkkhkdhkdkhhhk ko kdh bk ddk bk kkkhkhkd ko dbdh kb kkdkkd ks

JVariable: ARREARAG
PREPOST N ' Mean Std Dev std Error

‘pos 134 -7382.04477612 ' 44513.63896806 3845.39272122
pre © 134 -30229.26119403 67053.32245511 5792.52480993
Variances T Method ' DF Prob>|T|
Unequal 3.2861 Satterthwaite 231.2 0.0012

Cochran - 133.0 0.0013
Equal 3.2861 266.0 0.0012
For HO: Variances are equal, F’' = 2,27 DF = (133,133) - .Prob>F’ = 0.0000

EPLAN=4 FUEL=DPROP & kkdkkkkhkhkhkhhh ko ko k ks ko k ke kb kk ke ke o

Variable: ARREARAG

PREPOST N Mean Std Dev Std Error
*.s 5 -11384. BOOOUUOO 64934 65425102 29039.66020015
e ' 5 -9982.80000000 31322.16273982 14007.69701771
Variances T Method ' DF Prob>|T|
Unequal -0.0435 Satterthwaite 5.8 0.9668
Cochran 4.0 0.9674
Equal -0.0435 8.0 0.9664
For HO: Variances are equal, F’' = 4.30 DF = (4,4) ProbsF’' = 0.1869
QY
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Arrearage Impacts of 1990 Installations .

IPLAN=5 FUEL=ELEC dkhddhddhhkddh bk bbbk ke ke kbbb e ok sk b ook sk sk ot ok e ok e ok ok

‘ariable: ARREARAG

SREPOST N ‘ Mean Std Dev ' Std Error
08 1 -8501.00000000 . e
re 1 , -33236.00000000 . .
Jariances T Method DF Prob> |T|
Inequal . Satterthwaite . .

Cochran e
iqual

OTE: All values are the same for one CLASS level.

iPLAN=S5 FUEL=GAS WAAAARE AR AR RS A Al L Ry Y Y T 2T 2 L L L L L Ty,

lariable: ARREARAG

>REPOST N Mean Std Dev Std krror ‘
YO8 73 -2295.80821918 38077.56000756 4456.64130571
re 73 -23523.75342466 48396.41795049 5664.37227711
'ariances T Method . DF Prob> | T|
Inequal 2.9453 Satterthwaite 136.4 0.0038
‘ Cochran 72.0 0.0043
qual 2.9453 144.0 0.0038
‘or HO: Variances are equal, F’' = 1.62 DF = (72,72) Prob>F’ = 0.0436
\ 4
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Arrearage Impacts of 1990 Installations

EPLAN=5 FUEL=OIL TR 1 2 2 1 22 2 AR R AR 2N X XS XS S AT AR R A AL 2 AL 1

Variable : ARREARAG

,PREPOST N Mean std Dev Std Error
pos 178 -4041.09550562 29035.36925785 2176.29293605
pre 178 -13760.02808989 '+ 39180.34088895 2936.69070819
Variances T  Method DF Prob>|T|
Unequal 2.6589 Satterthwaite 326.4 0.0082

Cochran 177.0 0.0086
Equal 2.6589 354.0 0.0082
For HO: Variances are equal, F’' = 1.82 DF = (177,177) Prob>F' = 0.0000

@ ICF Resources Incorporated ' bIN02427.3\AppF3
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Appendix G:
Process Evaluation
Documentation

Appendix G documents the development, design, and process evaluations summarized in chapter
2 of this report. The complete evaluations appear in the two companion documents by Steven Ferrey and
Technical Development Corporation.

Table of Contents:
Gl. Audit InVOICe FOmS . . . i it it ittt ittt e en s nnseansasasnnnssaoonnnnn G-3

Section 1 consists of copies of the actual invoice forms used by auditors to select measures
Jor installaiion.

G2. Literature Review Bibliography .......... ... i i i i G-9

Section 2 is the bibliography for the literature search used to evaluate the legitimacy of
a low-income weatherization program, NU's screening methodology used in the early WRAP
development stages, and the WRAP program design.

G3. Customer Survey FOIMS . .......c.vvvrerinnnnnnnennnn e G-13

A survey of participants was conducted to evaluate the program from the participants’
perspective. Section 3 contains a copy of the survey instrument.

G4. LISt Of IMterVIEWEES . . . i i ittt ittt it ettt e e e e '. G-19

The process evaluation was partially based on interviews with individuals familiar with
the design management, and delivery of the WRAP program. Section 5 includes a list of these
interviewees. This interview process should not be confused with the interviews conducted to
evaluate the tollaborative process through which the WRAP program was developed. Individuals
who participated in those interviews were guaranteed anonymity.

@ ICF Resources Incorporated bIN02427.3\AppG
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GS.  Customer Records Analysis .. ....... e e P ... G23

The customer records analysis examines the timeliness of paperflow and installations by .
several different CAAs, representing the five regions of the WRAP service area.

@ ICF Resources Incorporated bI02427.3\AppG
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Appendix G:
Process Evaluation
Documentation

- Section 1: |
Audit Invoice Forms

e ————
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LOW INCOME/SPECIAL NEEDS WEATHERIZATION PROGRAM

El

Nemne: Last Rm [+ A
Addrons P - sT__ap N
Vet st | S | S e T
(Spocify § of sock) 50009999 . |Wum e | (Chack One) ol - 'z
Towl #inhousebold | 10000-)6999 | Social Secwrity __ | Detached S. F. e | Electne -
o of chiléom T |isoonieges [ Weltn GA) | TownRow Howe . |g, - = -
# of alderty — | 20000-24990 AFDC — | Duplea —— | Propane : - -
ol handicopped [ 1500039995 o | O — | dormone — o - -
Comments
(Use Back for
Measure Additionatl Space)
1{Set Watarhester Thermostat
28] Fluorascent (Comp 18 wat)
20! Fluorescent (Twin 15 wan)
2c{ Fluorescent (Quad 22 watt)
2d| Finture (22 watt) 1 Com + 1
1 Cost + 10%
1 Cost + 1
1 Cost + 1
2 $0.80
1 $12.00
1 $20.00
1 $ 3.50
2 $8.00
8)Caulk Windowls) 2 $ 6.00
Caulk Ext Door(s) 2 $6.00
10{ Westherstrip Window(s) 2 37.48
11| Wastherswrip Door(s) 2 $15.00
12 Atic Hatchway insulation 3 $4.00
13{nsarioe Caulking 2 $035A7
14{Basesnens Window Covering | 3 $4.50
15{insulass Hosting Duct 1 $3.50A1,
16 insulois Vertical Attic Door | 3 $13.00
178] install Pips Insulstion, Tubs | 1 $ 1.0011
176 inssall Pips nsulaion. Spriral | 1 12000
18]Sill Piate Coulk 2 $ 06300
19]insulase Pull-Down 5taie ) £35.00
SUBTOTAL OF MEASURES COST|
OTHER (A)
ADMINISTRATIVE FEE + 10 %
LIGHTING (B)
' ) OTHER PER (As Appesvad by LIL) 7 EI GRAND TOTAL
eaeakibSHSUAmT Rt w gty oo mas= =SS S S 51
Cont JeYine EZ
204]Clean, Tune, & Tost 1 Cost
20b{ Heating Sys. Repairs 1 Cont
29| Bumer Replacement ) Cout
P B P
s L 2 Cosl tofse R e,
Customer Signatureon File: Yes ____ No ____ SUBTOTAL OF SUB.CONTRACTORS COST
Sigaa Dae__ [ /__ + 10 % ADMINISTRATIVE FEE
TO BE COMPLETED BY CAP [TOTAL E2 PLAN (NTX $600)
CAPJOB NO AUDITDATE —_/__/_ TOTAL CHARGE (ADD E| TOTAL & E2 TOTAL)
AUDITOR NO, AUDIT NO FOR CONN SAVE USE ONLY:
INST.DATE ____/ /. ELECACCTNO w.o. 0 INSPECT (YN)
GAS CODE, ACCT NO INSPECTDATE ____ /o /. DNSPECTOR NO,
Origmal Form Should Be Retumed T0; CONN SAVE—<C70 LI, Weatherizeiion UL F.0. Box 9207, Wethers i, CT 06109 kavesd AIARION T
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LOW PECIAL NEEDS WEA' GRAM E3
Number, Column | Column
equired Number A B Comments )
Per | ToBe Measiird {Use Back for .
Measure ority| Audit | installed Cost Additiona} Space)
1] Set Waterheater Thermostat s
2a) Fluorescent (Comp 18 want) | 1 $2.00
2b{ Fluorescent (Twin 1S watt) | 1 $2.00
Fluorescent (Quad 22 wart) | 1 $ 2.00 :L. Y
1 +1
1 Cost + |
1 Cost + 1
1 Cost + 1
3| Outlet Gasket 2 _|S0.80
4|Low-Flow Showerhead 1 ' $12.00
3| Wamchegter Wrap 1 $2000
6|Low: Flow Aerstor 1 $3.350
2| Door Swesp 2 $800
8| Cavlk Window(s) _ 2 00
Caulk Ext Door(s) 2 $ 6.00
10| Weatherstrip Window(s) 2 $7.18
11| Weatherserip Door(s) _ 2 $15.00
12| Auic Hatchway Insulation | 3 $4.00
13} Imerior Caulking 2 $ 03501
14| Basement Window Cover | 3 $4.50 &
15| Insulase Heating Duct 1 $3.50
16{ Insulase Vertical Attic Door | 3 $13.00
1 $1.00nf
1 $1.204f
2 $0.650f
3 $35.00
3 Cost + 10%)
1 Cost + 1
Replace Broken Glass 1 Cost + 1
32| Minor Plumbin, 3 Cost+ 1
| 33| Miscellancous 3 Cost + 1
l::'&“.r."&'i“ e sumber insualied | SUBTOTAL OF MEASURES
Customer Signature SERVICE CHARG! $25.00
X WALK-THROUGH AUD $25.00
Date I TOTAL E3 PLAN (NTX $500)
FOR CUSTOMER NO-SHOWS | NO snoM 354 (As Approved by LIU)
q Auhoriosd  Das T | | ANDLORD PERMISSION FEE|
2nd OTHER FF_F.I (As Approved by LIU)
" O 5290 Bl er
TO BE COMPLETED BY CAP FOR CONN SAVE USE ONLY:
NSTALLDATE L/ wos CORNO INSPECT (YN)
SIGNATURE —_ ELECTRIC ACCT NO,
GAS CODE_____ ACCT NO
CONN BA ;

Original Fotni Should Be Returned To: CONN SAVE~-C/O
L.1. Weatherization Unit, P.O. Box 9207, Wethersfield, CT 06109

Rrvnd 171390 KUY
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il R o i 02
Cost Additional Space)
1] St Wasarheater Thermonss | 1 b 2.00 ‘
24| Pluorescant (Comp 18 wat) | 1 200
20| Piuorssoent (Twin 1S wat) | 1 200
2| Fluorescent (Qued 22 wan) | 1 ks 2.00
24 Pixuare (22 watt) 1 ICont + 10%
20| Fixsars (32 wan)) 1 ICont + 10%
2] Fixvars (40 wazt) 1 Cost + 10%
| 2] Fianws 222 wen) ) " Joost + 108
3| Outiet Gaskes 3 jsoso
4] Low-Flow Showirhead 3 im0
5| Waserhasser Wrap ) - js20.00
Low. Flow Asrstor 1 fs3s0
7] Door Sweep 3 l"m
3| Cauik Window(s) 3 Ise00
Coulk Ext Door(s) 3 a0
10| Westhorswrip Window(s) 3 s
11| Westhersarip Door(s) 3 Js1s.00
12 Auic Hachway lasulation | 4 Js 400
13] lotarior Cauiking 3 Jsoasw
14| Basamess Window Covering | 4 4o
15] insulass Heating Duct 1 Jsasont
16] bnsules Vertioal Anic Door | 4 Js13.00
174 Install Pips Lnvulation, Tobe | 1 Js 1000
170] Install Pipe Insulation, Spinal | 1 s 12001
18] S Plass Camic 3 -~ Jsossar
19] Insulass Pull-Down Suir 4
21| Mimor Carpentry 3 Cont + 108
22| Caliwme/Ropiacs Thermontst | 1 Cont + 10%
pv-nan(o-n) 1 |Comt + 10%
Pllotiess Ignision Syseem (GasY 4 Cont + 10%
Increass Coiling Inselation 3 [Cont + 10%
26| Replace Broken Glass 1 [Cont + 108
27s] Window Tressment ) Cont + 10%
Window Replacement 4 Cont + 10%
27| Window Locks 3 $2.50
28] Cloan, Tume, & Test 2 Cont + 10%
285 Heating Sysam Repeirs 2 Cont + 10%
29| Burner Replacement 2 Cost + 10%
Furpace Replecement 2 Cont + 10%
31| incresse Sidewall laswistion | 3 Comt + 10%
32| Minor 3 Cost + 10%
jﬁ 2 Con+1o%
SUBTOTAL OF MEASURES COST;
* | agree that the number instalied 108
oad charged is correct.”
LANDLORD PERMISSION
Customer Signature Date OTHER (As Approved by LIU)
X I PLANE 4 TOTAL} NTX $1,500 (or $3,000)
FOR CAP USE ONLY FOR CONN SAVE USE ONLY:
AUDIT DATE ./ /. AUDITOR NO, wa.e TOWN DIST.
AUDIT NO _ INSTALLDATE ___/__ /[ REG - COR NO, INSPECT (YA
= - 5 ELECTRIC ACCT NO,
L1, Weatherization Unit, PO, Rox 9207, Wethersfield, CT 06100 | oas copE ACCT NO

Novund | (LA Y]
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"

mmmm%m
. Number Total Comments E 5
Per ToBe Messure (Use Back for o ..
Measure ority | Audit | Instalied Cost " Additional Space)
1| Set Waterheatur Thermostat 1
) 2af Fiuorescant (Comp 18 wart) 1
25| Fluorescent (Twin 15 watt) 1 )
2¢{ Fluorescent (Quad 22 wazt) 1
24] Fixturs (22 watt) 1] - 10%
2¢f Fixrars (32 watt) 1 ICost + 10%
2] Fixture (40 wazt) 1 [Cont + 10%
Fixwure (22/32 watt) 1 ICost + 10%
3| Outlet Gasient 3 js0s0
4| Low-Fiow Showethead 1 fs12.00
S| Waserhasser Wrsp 1 Jg.oo
6| Low. Flow Asrasr 1 b.so
7] Door Sweep 3 5800
8| Caulk Window(s) 3 J:_wo
9| Caulk Ext Door(s) 3 Is 6.00
10] Weatharstrip Window(s) 3 Is7.1s
11| Weathorstrip Door(s) 3 )
12| Attic Haschway bnsulation 4 Jsa00
13| Ensarior Caulking 3 Jsoasnt
14] Basament Window Covering | 4 }Luo
15| Insulato Haating Duct 1 B.so/u
16] Intulats Vertical Attic Door 4 $13.00
17s] Insualt Pipe Insulation, Tube 1 |s 1.008(
170 Install Pipa knsulstion, Spiral | 1 fs 12000
18] Sili Ple Caulk 3 Emm
19] insulats Pull-Down Suir 4 5.00
21} Minor Carpentry 3 +10%
22 Calibrma/Replacs Thermons | 1 Cont + 10%
23| Vent Damper (Ges) ‘ 1 Cont + 10%
24| Pilotless Ignition Syctem (GasY 4 Cont + 10%
24| Incroase Cailing Insulation 3 Coot + 10%
26| Repiacs Broken Glass 1 Cost + 10%
27s] Window Treatment 4 Cost + 10%
270 Window Replacement 4 Con + 10%
27¢| Window Locks 3 Is2s0
28 Clean, Tune, & Test 2 Coet + 10%
286 Heating Sysam Repeirs 2 Cost + 10%
29] Bumer Replacement 2 Cost + 10%
Fumacs Replacement 2 Com + 10%
31| Increase Sidewall Insulation k] Cost + 10%
32) Minor Plumbin 3 Coet + 10%
jsce}l 3 + 10%
SUBTOTAL OF MEASURES COST;
" 1 agree that the number installed +10 %
and charged is correct.”
: LANDLORD PERMISSION FEE
Customer Sijnature Date OTHER FEE (As Approved by LIU)
X I PLANE S TOTAL| NTX $1,500 (or $3,000)
FOR CAP USE ONLY FOR CONN SAVE USE ONLY:
AUDITDATE ___/__ /.. AUDITOR NO. w.o.¢ TOWN DIST.
AUDITNO . INSTALLDATE (/I [ COR NO INSPECT (YIN)
- = s - | ELECTRIC ACCT NO,
L.I. Weatherization Unit, P.O. Box 9207, Wethersfield, CT 06109 | GAS CODE ACCT NO

[I~T] TRRT R
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(AFIYR CODING TINFORMATION ON FRONT SHEET, RIGIN INTERVIEW HSRE. ) ‘ .
Intarviewar: Carplate
QL. ) Male 2 Female

Hello, my namw is ___ and I'm from First Mariet Nesearch Qorporation. Wo are

condueting a survey of Northeast tiss and Yankee Enexyry System custamers who receiwed

gy eanservation services through the WRAP program. We are intarestad in finding aut ateut

haw the ssxvices affectad your costs and confort At hame, and whethar you wore .
sariafied with the service. Thina will be used t0 Mlp the utilities improve their

CuStomaYs progrens., i

Mwmweymm

mﬂiwmmmmm

Contactad By A Repreeentative Of The
| Ueliey

1. 7To bagin with, how did you hear about the QL
WOP program? (RFEAD ANSWERS 1P NECESSARY. )

)
1
!
H

a' t Know
(Specity)

|

MOV IRRE W W

;
g
:
:
g
i
8
¢
:

Yes

M“‘I't Xnow .

1, I'm going to 7ead you S8 STAtATANtS alout the enecy inspection. As I read esch ane,
nﬁ?mnm “”waq:m.g rdlirvraihmding mmmrmj(nm
. [ ) or 3

Naxt'takm ... (REPEAT POR EAGH TOOM DN LISTY)

Strongly Sowswhat . Scmewhat Strongly Don‘t

1 WA

1
1
1
b

N NV N

3 L
3 L]
3 H)
3 3

- o ad

4, Did tre inspecter leave written matarials OX., '
obxut saving enargy with you before 1 Yes mg'm
loaving? 2 W
3 Din’t.!mw ]

5.

|
3
%
|
-

BER-
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5T S e e e e s of n e, 21
. ;}Empx?qrm Piret take ... (READ ITEMS. CIRCIE ALL THAT AFFLY UNDER QUESTION 6
__..,_mm_z_____
E- cmonnm O e B B RR Gl
' 1 Eneryy officlent light bulbe o2 3 4 s
3 Water heat weap 1 2 3 4 s
. 3 Weather stripping in doors and windows 1 2 3 ¢ s
4 Stom windwe 1 02 3 4 s
5 Reof insulation 1 2 3 4 s
§  Low flow showar hesd and/ar faucet 1 32 3 4 s
7 Clock thamomest 1 2 3 4 s
Anytiung clae, R R T

7. Mg would your zats the quality of the workmaneulp of aach of the improveoants that »
mada? Wouid wou rato (READ PIRST ITEM CIRCLED INDER QUESTION 6 ABOVT) as veuy 9;1:,
geod, peot © 'mypooﬂ (mrmammcmmtmqma. 6 AND REXRD

RESFISE 1204 SIESTION 7 AROVE. )

mgx;mmnu:?. nmzs;xcnuzmmu}mmwa. OTHERWISE, SXIP TO
QESTI

8. Wt modblaiw did you have the the improvensnt? (mm« What o, oL,
was the spacific prables?) . % 1
2
| | {3
H 4 4
® | P
6 6
7 7
8 8
] 9
0 0
X X
Y b4
9. Did tha installors, that is the company oL, -
that actually made the isgroveswnts to @ %::
your homs, come vwihen thay said they woul
! 3 bdn't Rnow
10, Did the installars conplote thalr work at O,
the tixe thay sald they wuld ;g.
3 Don't Xnow
11, Did the installars @plain ha to cperate  OOL. l
and maintain the items thay put in? ;g-
J Dgn‘t Know
12, Did the installers answax any othar oL, .
. & you had about how to aave 1 Yee
enargy in your homg? 2 o
3 Don't Know

-
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13. Did the installers clean up to o,
um!muwmnanqm 1 Yep
work? 2 M
: 3 Doh't Know
W, In would you are oL,
satlatias, smenhot aoetbtias, et 1 Vely Satisfied
dissacisatiad ox vazy dissatisfiad with 2 Somouwhat Satisfled
tho work dore by the installes? 3 ?ﬂtbﬂuﬂstw
. 4 Dissatified
i L] ‘t Know
. i
. ' ]
15. ' Did a veprosentative of your looal utility X, {
inspect the installacion? ‘ ;g . 16
3 m}v:m 19
6. Did the inspectar pobless oL,
with tho jnatallation tha Mwuoha 1 Yep 17
£alt the installer nesded to coome back 2
and fix? 3 %‘tm 19
17, pmmmmmmmﬁ (PRCAE FOR (es M o,
SPECIPICS.) Anything else? i % ;
i 3 3
! 4 4
; s s
{ [] 6
H 9 )
; 8 8
] 9
] 0 0
! X b3
) ¥ Y
" B
18, Did the installer come back and £ix the . |
problan identified by the inspector? ;
3 % Fnow
19, Mx'dmmmmatwmammnm%wmumm
ml.‘-‘m. ;
Since tho installation was completed, & (o0 M
you feal more comfartable in your hame, 1 Comfortable
less comfortable, or aliout the same? mmuhh
3 About The Same
4 Don’t Fnow
]
20, What anl_'do)muumt often to haat cmi ‘ it
{)q‘hmcz
5 N
6 Dan't Know (
]
al, suummmmmnbzmmm‘ o, |
(FMUEL USED I'ROM QUESTION 20.), leos o by Yore
axut the sam? 2 Lloss
3 use Aout The Same
4 Dan‘'t Know
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(Specity)

:

by

Don‘t Contral Own Thersewtat

el Tl JUL -1 R ¥ Y- FVE

)

22, At vhat tenperature do sat yeur
thapmostat at: night? ¥

»
3

(Specity)

24, Wt kind of equipmnt do use post
oftan to haat your hom? o

Skip To
26
27

3 i
FUE

siNMmMen

?9. Now T havn a faw quostlcns for background purposes only,

£ §
PEEE:

st e

(o0 9

How Jong have you lived in yeur cuerent

homa?
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List of Interviewees

Northeast Utilities

- Sara Ellison, Community Relations Manager
Marilyn Brossmer, Northern Regional Office
Marge Brannigan, Community Outreach Representative

CONN Save

Steve Kelly, Low Income Unit Manager
John Greeno, '

Pear! Bouchard

Dean Sandstrom

. Community Action Agencies (Energy Directors)

Ron Mattana, WACAP
Joanne Balschak, NOW
Christopher Sardo, TVCCA
Larry Eliot, MCAA

Jim Pistano, CAGM

Departmeni of Human Resources

Marion Wojick

Public Utilities Commission

Mark Quinlan
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In an effort to determine the extent to which set procedures were followed in
serving partmpants and the elapsed time between the various steps in

. _ providing service, TDC examined customer records for each of five Community
Action Agencies. The original focus of this analysis was to track the flow of
paper from receipt of a customer application through audit workorder and
delivery, to installation of measures and submission of invoice for same. The
five CAAs were selected to represent each region of the state and to illustrate
the variation among the three top-performing agencies, and between the top

. performing agencies and two agencies that fell short of their goals for program
year 1989:
Customers Served as % # Records
Agency Region of Agency's 1989 Goal Sampled
NOW Western 167% | 1,252
TVCCA Eastern 144% 624
WACAP Northern 118% - 1,104
HRA Central 63% 388
TEAM Southern 21% 109
Total: 3,477

. - The objective of this analysis was to identify, for each agency and for the

group as a whole, the range of times (measured in days) elapsed between

the following key points in the customer service sequence:

(1)  preliminary work: from the initial customer application to the
issuance of a workorder assigning a Community Action Agency (CAA)
to schedule and perform an audit or walk-through energy survey (E3,
E4 and E5 only);

(2)  audit completion: from the issuance of the workorder to the
completion of the audit (E4 and E5 only);

(3)  installation: from the completion of the audit to the installation of
the recommended measures (E1, E2, E4 and E5);

(4)  90-day period: total time elapsed from the issuance of a workorder to
. the completion of the installation work, supposed not to exceed 90
days (E3, E4, and E5);

I (5 blllmg time elapsed between completion of the installation work

@ ICF Resources Incorporated b1\02427.3\AppG
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The method for identifying these ranges was to perform calculations between .
selécted date fields within the "WrapTrack" customer service database. The date
fields used in these calculations are described below:

e S_DATEISUE = date the WRAP application s processed by an NU
Community Outreach Representative (COR). Applications may be sent by a
customer either to an NU Representative, or to CONN Save, whose address
appears on the application form. If CONN Save receives an application, it .
forwards it to one of the regional NU offices, where the application is
processed by a COR and sent back in to CONN Save for assignment to a
- Community Action Agency. The date the application is processed by the COR
is the date which gets entered into the S_DATEISUE field.

This field applies only to the E3, E4, and E5 subprograms. E1 and E2

customers do not become part of the WRAP customer database until the CAA
files an invoice for WRAP measures completed. Thus the first time period
TDC sought to analyze (time lapsed between initial application and issuance
of a workorder to the CAA) could be analyzed only for E3, E4, and E5
customers. .

* DATE_TOCAP = date CONN Save dispatches a workorder to a CAA,
requesting that the community agency schedule and perform an audit or |
walk-through energy survey. Again, this field applies only to the E3, E4, and ‘
ES5 subprograms.

* P_DATE_AUD = date the audit is performed. This field applies to all but the
E3 subprogram, for which a walk-through energy survey is substituted for the
more extensive RCS energy audit. In the case of the E4 and E5 subprograms,
the audit date may be recorded as soon as the CAA sends the audit in to’
CONN Save for processing.

In the case of the E1 and E2 subprograms, the customer does not show up in
the WrapTrack system until after the installation work has been completed.
There is a space on the E1/E2 invoice form for the CAA to record the date of
the audit received by customers receiving E1 and E2 services, but the position
of this space on the form is ambiguous: its placement on the page suggests
that it need only be filled out in the case of an E2 customer. CONN Save has
not focused on tracking this date for the E1 and E2 subprograms.

* P_DATE_INS = date the WRAP measures are installed. This field applies to .
all five of the subprograms.
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e DATE_BACK = date the invoice is received by CONN Save after all work has

been completed. Because the installation date (P_DATE_INS) is not entered
" until an invoice has been submitted, it is effectively the time elapsed between

the initial workorder date (DATE_TOCAP) and the invoice receipt date
(DATE_BACK) that triggers an "overdue" when the 90-day limit is reached.
As both the P_DATE_INS and the DATE_BACK fields apply to all five
subprograms, it is possible to look at the range of times required for CAAs to
submit invoices subsequent to completing installations. For the E3, E4, and
E5 subprograms only, it is possible to look at how well the various agencies
did at completing work and submitting invoices within 90 days of being sent
an initial workorder. : |

Limitations of Cust Service Record Analysi

The customer service record analysis is limited by two factors:

(1) The structure of the WRAP program limits the most comprehensive analysis

to the most comprehensively documented subprograms: E4 and E5. Only the
amount of time between audit and installation and between installation and
invoice submission can be determined for the E1 and E2 subprograms, and
only the preliminary work (application to workorder issuance), between
workorder and installation (or invoice submission) and the time between
installation and invoice submission can be analyzed for the E3 subprogram.

() The quality of the data taken from the CONN Save database is inconsistent.
In many cases, date fields that should in theory contain dates are empty.

In somne cases, the dates entered in a given customer record do not follow the
sequence prescribed by the customer service process. There is one instance
where a logical explanation can be posited for the reversed date sequence.
About a third of one CAA's E4 and ES subprogram records show the audit
date, P_DATE_AUD, preceding the date a workorder was sent to the CAA
requesting an audit be done. The most likely explanation for this is that these
represent E3 customers for whom the CAA requested an upgrade to E4 or E5
status; in this case, the agency may have received a verbal "o.k." to upgrade
the customer to a higher subprogram, and have proceeded with the audit
prior to receiving a written workorder from CONN Save. (It is not possible to
verify this possibility from the database.) In other instances where date
sequences are reversed, or where activities that cannot Iogically have
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’

happéned on the same day are recorded as happening on the same date, it is ‘
likely a case of inaccurate data.

Within these limitations, it is possible to look at a subset of the records. The
findings of this analysis are presented in six tables, described below.

-
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Tablel

Table 2

Table 3

Application Processing to Workorder Dispatch: E3, E4 and E5

subprograms.

Sixty-six percent of the 3,477 customer records contain entries in the
two date fields (S_DATEISUE and DATE TOCAP) required to calculate
the number of days elapsed between the date an NU Community
Outreach Representative (COR) processes an application and the date
CONN Save dispatches a workorder instructing one of the Community
Action Agencies (CAAs) to schedule and perform an energy audit or
energy survey. In many cases (anywhere from 3% to 22% of a CAA's
customers), the workorder was dispatched on the same day the
application was processed. : \

Workorder Dispatch to Completion of Audit: E4 and E5 subprograms.

Only 23% of all customer records in the sample included both a
workorder dispatch date (DATE_TOCAP) and an audit completion date
(P_DATE_AUD). The proportion of the individual agencies' customer
customer load assigned to either the E4 or E5 subprogram ranged from
15% for one agency to 32% for another.

The median turn-around time for completion of an audit from the
date of workorder dispatch was 42 days. However, this accounts only
for customer records which showed a positive (>1 day) time lapse
between workorder dispatch and audit completion. In a total of 248, or
31% of the 788 E4 and ES5 records examined, the sequence was reversed,
with the audit completion date preceding the workorder dispatch date.
The practice of upgrading E3 customers to the E4 or E5 subprograms
might account for this apparent anomaly, although there is no way to
be certain to what extent the sequence reversal is a function of
inaccurate data. A subprogram upgrade might result in a CAA
completing the audit after receiving a verbal "o.k." to upgrade an E3
customer to E4 or E5. There could be some lag between the date of the
verbal o.k. and the official dispatch of a new workcrd.r, requesting a
full audit rather than the pared-down energy survey.

Completion of Audit to Completion of Installation: E1, E2, E4 and E5

subprograms.

This table should encompass all but the E3 subprogram customers, who
do not receive a full energy audit. Only 27% of the 3,477 records
sampled include dates in both the P_DATE_AUD and P_DATE_INS
fields, suggesting either some missing dates or a large proportion of
customers who received audits but did not have any measures
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Table 5

installed. It is not possible to determine from the sampled records
which. of these two possibilities is the case, or whether both factors

. account for this.

Thirteen percent of the 1,297 records exatnined show zero days having
elapsed between the audit date and the measure installation date.
While this would be plausible in the case of the E3 subprogram (for
which a walk-through energy survey is completed in lieu of a full-
length audit), E3 customers by definitior should not be showing up in
this table — for the very reason that the energy survey, unlike the audit,
is not tracked by the WrapTrack customer record system.

For those records (85% of the sub-sample of 1,297) which do show a
positive number of days elapsed between audit and measure
installation, the median value was 75 days. The individual agency
medians ranged from 32 days to 93 days. The agency with the lowest
median (TVCCA) also happened to have the lowest percentage (17%) of
its records included in this subsample. WACAP, with a median audit
to installation time of 93 days, had the largest number of records in the
sample (510), but HRA another of the smaller agencies, had the largest
percentage (50%) of its total customer records included in this
subsample.

Workorder Dispatch to Installation: E3, E4 and E5 subprograms.

The CAAs are expected to completed with their work within 90 days of
the initial workorder dispatch date. Approximately 85%, or 1,943 of the
2,297 customer records for which dates were entered in both the |
application processing and workorder dispatch date fields, have both a
workorder dispatch and a measure installation (P_DATE_INS) date. In
18% of these records at least one of the two dates appears to have been
entered inaccurately, resulting in a negative or zero-day period elapsed

between the two events.

Of the 1,584 records which show both dates in the proper sequence, 63%
show 90 days or fewer having elapsed between the two events.

Workorder Dispatch to Invoice Submission: E3, E4 and

subprograms. .

As an alternative measure of how well the Community Action
Agencies (CAAs) were able to meet the 90-day limit, records featuring
dates in both the workorder dispatch and invoice submission
(DATE_BACK) date fields were also exam:ined. Only 51% of the 3,477
record sample had both a workorder dispatch and an invoice
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submission date, as compared with 56% that had both dispatch and
installation dates. : .

Of the 1,757 records in this subsample, 450 (26%) appeared to have
inaccurate data: this includes both records showing zero days elapsed
and records which show the sequence of events (initial workorder and
final invoice submission) reversed. Of the remaining 74%. (1,307
records), 64% ~howed a passage of 90 days or fewer from the workorder
dispatch to the date an invoice was received from the CAA.

Table 6 Installation to Invoice Submission: all subprograms.

Finally, all records showing both an installation date (P_DATE_INS)
and an invoice submission date (DATE_BACK) were examined. This
subsample amounted to 2,561 records, or 74% of the total sample.
Again, a large number of records (567, or 22%) were in reversed
sequence, the invoice submission date preceding the installation date.
Of the 789% (1,994 records) that were in proper order, the median time
elapsed between installation and invoice submission was 22 days.

| Conclusions

The number of invalid entries for the time elapsed from work order dispatch to
completion of audit (31%); from work order dispatch to completion of installation
(18%); from the dispatch to invoice submission (26%); and from installation to
invoice (22%); makes difficult any generalizations from an analysis of the data.
Apparently CONN Save did not demonstrate sufficient or consistent quality control

‘in its data entry activities and/or checking the data submissions from the CAAs.

This problem is highlighted by the absence of identifiable trends in the time periods
for which valid entries have been recorded.

For example, one would expect that the agencies whose performance surpassed
expectations would have shorter elapsed time from work order dispatch to
completed installation. There are no such correlations—except in the case of TEAM
in Tables 2 and 4. Table 4 reveals that the agency with the worst record on
completions is also the only agency to significantly surpass the ninety day
requirement from work order dispatch date to completed installation (110 day
median, based on 34 records). TEAM also required an average of 21 days to process
applications and receive a work order dispatch from CONN Save--the other four
agencies required an average of 11 days. Yet data from the other four agencies—
including an "underperforming" CAA--demonstrate no clear trends. Therefore the
recommendation which suggests itself from this analysis addresses the quality of the
data entry process for record tracking. CONN Save can be more vigilant in
monitoring the data entry process and troubleshoot more frequently to detect and
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respond to elapsed times which surpass expectations. More agency-specific .
recommendations could follow from more extensive interviews between CONN
Save staff and CAA program managers.
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