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ABSTRACT 

An evaluation of the Federal Weatherization Assistance Program to de­

termine the fuel savings for participants in Minnesota has been completed. 

The homes selected in this study were weatherized be~ween April and 

October 1978. Therefore, a comparison of normalized fuel consumption for 

the 1976-77 and 1977-78 heating seasons was an appropriate measure of the 

fuel savings achieved. In addition, a control group was established to 

reflect fuel consumption changes resulting from the effect of other public 

energy awareness programs. 

The results indicate that the average energy savings was 13.43 percent. 

This was based on 59 sample group and 37 control group homes representing 

the population of all weatherized and non-weatherized low-income homes in 

the state, respectively. 

The conclusions of this study are: 

• At an average fuel cost of $6 per million BTU, weatherization has been 

accomplished at a simple payback' of 3.5 years. 

~ 90 percent of the weatherized homeowners have expressed varying degrees 

of positive satisfaction. 

e Behavioral changes (example, raising thermostats) are significant in 

offsetting potential weatherization savings. 

• The Retrotech Job Book, in its present form, has not been used effec­

tively. 
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1.0 INTRODUCTION 

The Federal Weatherization Assistance Program was first initiated by 

the Community Services Administration (CSA) in January, 1975, under the 

CSA's Emergency Energy Conservation Services (Ref.I). Subsequently, 

Title IV, Part A of the Energy Conservation and Production Act (PL 94-385, 

enacted August 14, 1976) directed the Department of Energy (DOE) to 

establish a federally financed National Weatherization Assistance Program 

for low-income persons, especially the elderly and handicapped. An 

excellent documentation of the legislative history and the appropriations 

for each fiscal year since the enactment of these programs is contained in 

Ref. 2. 

Since FY'77, CSA has phased out of the program with all funding coming 

from DOE. The table below shows the DOE levels of funding: 

In Millions 

Fiscal Year Authorized Appropriated 

1977 55 .. 0 27 .. 5 

1978 65 .. 0 65 .. 0 

1979 200 .. 0 198 .. 9 

1980 200 .. 0 200 .. 0 

From the start of the program, Minnesota has received both CSA and DOE 

funds to weatherize low-income homes. Since different laws and regulations 

were applicable to the CSA and DOE programs and because all current and 



future funding is expec:.ted to be governed by DOE regulations, for this 

study it was dec:.ided to restrict the scope to only the DOE Weatherization 

Program .. 

In Minnesota, the program is implemented through the 26 local Community 

Ac:.tion Agencies (CAA). Bas~d on data compiled from 24 CAAs, $3 .. 82 million 

of DOE monies has been granted to Minnesota for FY'77 and FY'78.. The 

amount of funds alloc:.ated to individual CAAs is determined· by a formula 

based on need and population of low-income families .. Of these grant 

monies, $827,000 was spent in the state in FY'77 and FY'78, resulting in a 

total population of 2,657 homes weatherized .. 

A need was identified by the Minnesota Energy Agency (MEA) to evaluate 

this program primarily to determine whether the program has been successful 

in saving both energy and dollars for low-income families. In March, 1979, 

in response to MEA's request, the Mid-American Solar Energy Center (MASEC) 

developed a methodology to evaluate the fuel savings and, if possible, 

determine cost-effective weatherization strategies .. The methodology was 

designed to have general applicability to other state programs so that the 

experience could be easily transferable to other states in the MASEC Region 

and throughout the U.S. The purpose of this report is to describe the 

Methodology Development as Implemented (Section 2.0), the Sample and 

Control Group Evaluation (Section 3.0), the Conclusions of the Study in 

Terms of Fuel Savingsl (Section 4.0), Rec:.ommendations for Future Work 

(Sec:.tion 5.0), and the appropriate Appendices as technical back-up of the 

study .. 

lAlthough data at this stage is insuffic:.ient to identify c:.ost-effective 
weatherization strategies, in the proposed continuation of the project to 
the 1979.-80 heating season, it is hoped to establish a large enough data 
base to determine optimal combinations of different weatherization actions 
for different levels of expenditures and style and size of homes. 
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Essential to the development of the methodology was a literature search 

to identify similar projects in other states .. It was determined that 

al though there was voluminous information on the training aspect of the 

program, there was only one state-wide study and one community-wide study 

that evaluated the program with respect to fuel savings achieved .. These 

are briefly described below: 

• Evaluation by the Office of Economic Opportunity (OEO) of the South 

Dakota Home Weatherization Program (Ref.3). 

The results are based on 55 homes selected at random from the 6 CAAs 

in the state .. The method involved requesting the CAAs acquire fuel 

consumption data from the utilities, then supply it to the OEO in 

terms of heating season consumption. An average of 20 .. 02 percent 

energy savings was achieved with a range of 0 percent to 69 percent 

and a standard deviation of 13 .. 0 percent. 

As discussed in Section 2 .. 4 of this report the conclusions are not 

acceptable since the fuel record analysis (for both the amount con­

sumed and corresponding degree days) was by heating seasons and not 

delivery schedules .. (See Page 10). Also no effort was made to 

validate the accuracy of fuel records. Furthermore, obvious 

discrepancies in the results reported by one of the CAAs has not been 

accounted for, resulting in distortion of the 'aver age savings per 

home' figure for the entire sample. Finally, no control g'roup was 

used for consumption changes resulting from public energy awareness 

programs .. 

• Evaluation of the CSA Weatherization Program in the North West 

Quarter of Wisconsin (Ref. 4). 
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The study was conducted by the University of Wisconsin, River Falls, 

in the summer of 1977 for 5 CAA regions of Wisconsin .. The results 

based on 8ff reliable fuel records indicate that an energy savings of 

24.33 percent was achieved with a range from 5 percent to 75 percent 

and a standard deviation of 14.S percent. 

The method involved area science teachers and students personally 

inspecting the sample homes and obtaining fuel release authorization 

forms which were then mailed directly to the utility suppliers .. 

Although sensitivity to fuel record accuracy was clearly evident in 

the report and in discussions with the principal investigator, errors 

were introduced at random since (a) some records reported consumption 

by heating season and others by delivery breakdowns, (b) there were 

differing definitions of heating seasons, and (c) no attempt was made 

to verify accuracy of natural gas records. 

also there was no control group evaluation. 

Finally, in this study 

The basis of our concerns expressed above are detailed in Section 2.3. 

However, there are useful data and trends revealed in these reports and the 

experience gained from discussions with the authors formed the basis of the 

present evaluation method described in the next section. 
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2 .. 0 DEVELOPING THE EVALUATION METHOD 

2 .. 1 Samplel and Control2 Group Size Selection 

In cooperation with the Minnesota Office of Economic Opportunity (OEO) 

data necessary for selecting the sample size was compiled from the DOE l 

and 2 audit forms3 and the DOE Labor Questionnaire4 completed by each 

CAA in early 1979. Details of the sampling plan are provided in Appendix A 

and Appendix B shows the final allocation to the 23 CAAs included in the 

study. 

2.2 Interface with the CAAs 

Meetings were held with the Minnesota State CAA Association and the CAA 

Directors' Association to determine the best method of identifying the 

sample and control groups. The CAA Directors' Association monthly meeting 

was addressed on April 11, 1979 at which the handout of Appendix B was 

distributed and discussed.. Guidelines for randomly selecting the sample 

and control groups within each CAA allocation were established. For each 

sample group a completed Project Retrotech5 Job Book was requested and 

lThe sample group was defined as one for which weatherization was 
completed with DOE funds and using Project Retrotech "Home Weatherization 
Manual" before the 1978-79 heating season .. 

2The control group was defined as one determined to be eligible for 
· weatherization but as of the end of the 1978-79 heating season the work 
had not been started. It was held at the same size as the sample group. 

3DOE 1 and 2 .audit forms refer to audited budgetary information on each 
CAA for FY'77 and FY'78, respectively. 

4DOE Labor Questionnaire was designed to identify problems each CAA was 
experiencing in implementing the Weatherization Program. Particular 
emphasis was on the magnitude and nature of the problem of hiring labor to 
do the weatherization work. 

5project Retrotech is a job book containing ~nergy audit information on 
each weatherized home.. The information is compiled in a site visit by CAA 
personnel.. A step-by-step procedure is used to recommend weatherization 
measures and estimate the energy.savings resulting from each measure .. 
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for the control group a name and an address were considered sufficient .. 

Interest was expressed and cooperation was volunteered by all CAAs repre-

sented at the meeting. This is reflected in the high response rate (though 

somewhat delayed) shown in TABLE 2 .. 1. 

TABLE 2.1 RESPONSE RATE OF CAAs TO REQUEST FOR SAMPLE AND 
CONTROL GROUP INFORMATION 

Date of Request: 4/11/79 
Total Sample Group Requested: 200 
Total Control Group Requested: 200 

Date 

5/ 1 /79 

6/1/79 

7 /1/79 

9/1/79 

Cumulative Percent Response 
for Retrotech Job Books 

8.5 

61.5 

80 .. 5 

89.0 

Cumulative Percent Response 
for Control Names and Addresses 

8 .. 5 

50 .. 0 

69 .. 0 

84 .. 5 

Note 1: 1 CAA requested that the agency itself deal directly with the 
homeowners. As of a final tabulation we still do not have 
complete sample or control group details from this agency. 

Note 2: 2 CAAs did not respond. 

2.3 Data Gathering Instruments 

Each of the Sample Group and Control Group was mailed either a "Sample 

Group Questionnaire" (Appendix C) or a "Control Group Questionnaire" 

(Appendix D) along with a Fuel Authorization Release form (Appendix E) .. 

The response rate from the Sample Group was 65 percent and the Control 

Group response rate was 44 percent as shown in TABLES 2.2 and 2.3, respec-

tively .. 

The Sample Group reflects a higher response rate principally because 

second reminder mailings were made to each non-respondent .. The question-

naires were incompletely filled out, in general, and wherever vital infor-

mation was missing, telephone calls were made to collect the data .. 
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TABLE 2.2 SAMPLE GROUP RESPONSE TO MAIL QUESTIONNAIRE 

Mailings Responses 

Date Number Mailed Date Number Responded 

5/31/79 106 
6/31/79 51 6/31/79 82 
7/31/79 17 7/31/79 23 
8/31/79 4 8/31/79 16 

Total: 178 Total: 116 

TABLE 2.3 CONTROL GROUP RESPONSE TO MAIL QUESTIONNAIRE 

Mailings Responses 

Date Number Mailed Date Number Responded 

5/31/79 96 
6/31/79 42 6/31/79 47 
7/31/79 27 7/31/79 16 
8/31/79 4 8/31/79 11 

Total: 169 Total 74 

Thus a total of 190 homeowners (both sample and control) returned ques-

tionnaires.. Forty of these cases could not be used further in the study 

because either the owner had moved or experienced an unusual change (for 

example hospitalized, visiting family in another city, etc .. ) over the 

winter of 1978-79 .. 

This left a balance of 150 usable questionnaires.. In addition, for 

about 30 homeowners who did not return questionnaires, the Fuel Release 

Waiver was sent to us directly by the CAA. These 180 Fuel Release Waivers 

along with a cover letter (Appendix F) were sent to the appropriate utility 

supplier requesting an itemized breakdown of fuel records for the 1976-77, 

1977-78, and 1978-79 heating seasons. An extensive effort was made by the 

project staff to maximize the number of fuel records acquired. 
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A response rate of 91 percent for utility bills was achieved as a 

result of second mailings, telephone calls and personal visits. This is 

shown below in TABLE 2.4. 

Table 2.4 UTILITY RESPONSE TO REQUEST FOR BILLS 

Mailings Responses 

Date Number Mailed Date Number Responded 

6/31/79 97 6/31/79 82 
7/31/79 37 7/31/79 45 
8/31/79 46 8/31/79 36 

Total: 180 Total: 163 

Thus a total of 163 fuel records were obtained for further analysis in 

this study .. 

2.4 The Nature of Fuel Records 

The credibility of the results, conclusions, and recommendations of a 

project such as this is critically dependent on the accuracy and reliabil-

ity of the fuel records. This is because the prime measure of success of 

the weatherization program is the reduction of energy consumption in low 

income homes. Since annual energy savings are typically expected to be in 

the 20 percent to 25 percent range it is important that any inaccuracies in 

fuel records or their method of analysis be reduced to the minimum 

possible .. Therefore, special emphasis has been placed on this aspect of 

the project and it explains why, out of 163 fuel records received, only 96 

were considered reliable and usable. 
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The areas needing special attention are described below: 

2.4.1 The Use of Wood as Primary or Back-up: All fuel records for weather-

ized homes using wood as primary or backup are not considered reliable and 

thus are not used in computing percent energy savings. The unit by which 

wood consumption is reported is a Cord which, depending on the grade of 

wood, may have a heat content of 5 million to 20 milliort BTUs.. Not only is. 

the range of heating values extremely high but also the possible error per 

unit of quantity reported is several million BTUs .. These uncer taini ties 

are probably greater than the expected overall BTU or percent energy 

savings resulting fr om weather i za tion .. It was therefore decided not to 

include fuel records for homes using wood in the reliable fuel record set. 

2.4.2 User of Liquid Propane or Fuel Oil: There are two types of instances 

where Liquid Propane and Fuel Oil records were rejected and not considered 

reliable .. 

2 .. 4.2 .. a. When the customer is not served. on a "tan~ full" basis .. This 

occurs when the supplier does not fill up the tank each time he delivers 

but only provides the quantity the customer ordered. The error that is 

introduced in analyzing the fuel record is the result of an inventory 

problem. There is uncertainty in knowing the amount of fuel in the tank at 

the beginning and end of the time periods defined for comparing the pre-

and post-weatherization fuel consumption. In the worst case the error can 

be as high as the tank capacity (typically 300-400 gallons) which is of the 

same or'der of magnitude as the expected fuel savings for a typical home .. 
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In this project, these cases were clearly identifiable when the fuel 

deliveries reported were too "round numbered" (for example 200, 150, etc .. ) 

and typically followed a pattern (for example 200, 200, 200, 150, 100, 100, 

etc). In all other cases where doubts existed, a telephone call was made 

to the supplier expressly to confirm whether or not the customer was served 

on a tank full basis. 

2.4.2.b. When consumption is reported by heating season and delivery break-

downs are not available. Initially this was considered as acceptable. 

However, when using the analysis method selected (described in 2 .. 4) a 

serious discrepancy was observed. It is no coincidence that in each case 

when the consumption was first reported by heating season and the fuel 

itemized record was subsequently acquired the same error was noted.. To 

illustrate this error an actual fuel oil record of a customer on a tank 

full basis is shown below after hav,ing obtained a breakdown in terms of 

delivery schedules. The home was weatherized in May, 1978. 

Delivery Schedule, 1977-79 

Pre-Weatherization Post-Weatherization 

Date Gallons Date Gallons 

2/15/77 143 11/24/78 119 

] 11/18/77 

1771 
12/29/78 118 

12/19/77 114 1/23/79 45 593 gals .. 
1/18/78 124 706 gals. 2/16/79 129 
2/17/78 132 4/02/79 132 
4/12/78 159 

The same record was previously reported in terms of heating seasons as 

follows: 

1977-78 heating season - 706 gals 

1978-79 heating season - 592 gals 

That is a decrease in consumption of 16.2 percent from 1977-78 to 1978-79. 
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However, the actual consumption, if measured from a full tank to a full 

tank, would be obtained on subtracting the first delivery for each period. 

1977-78 heating season - 529 gals 

1978-79 heating season - 474 gals 

That is a decrease in consumption of 10.59 percent. 

It is seen that an error of over 5 percent was introduced .. This is 

unacceptable especially when (i) compared to an average expected fuel sav-

ings of 20-25 percent and (ii) predicting the error in a subsequent record 

is not possible and may be much higher or lower .. 

For the project it was therefore decided that only those cases where 

delivery breakdowns were available would be considered as usable .. 

The above two screening processes resulted in approximately 25 records 

of 50 fuel oil or liquid propane being not considered as usable and rejec-

ted. 

2.4.3 User of Natural Gas: There is a lower attrition rate in usable fuel 

records for natural gas users. Several factors account for this: 

a. Larger scale operations of gas companies result in centralized 

well-kept records, 

b. Billing is periodic, and 

c. There is no inventory problem since the amount billed is normally 

read off as the difference between two meter readings. 

However, for a natural gas record to be acceptable it is essentlal that 

we know whether a particular billed amount is an actual reading, an estima-

ted amount, or in some cases re pr es en ts a two-month period with the one 

immediately before having been cancelled for some reason. The latter two 

situations were encountered frequently. An error is introduced by the 

first type if the months immediately prior to; the start of the selected 
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heating season are estimated consumptions since any errors in their estima­

tion will result in errors in the reported heating season consumption. For 

the same reasons the selected end of the heating season should be an actual 

meter reading. In the case of cancellations followed by a multiple period 

billing, the error will be during addition to determine the total heating 

season consumption. 

For the project, extensive effort was required to personally access and 

under stand gas company microfiche records to locate any of the above 

errors. For the sample and control groups in the Twin Cities Metro area, 

these records could be obtained from three separate microfiche cards .. 

However, for the outlying areas, the number of cards required was in excess 

of eight cards, in some cases. In no case was a fuel record not usable, 

but certainly the selection of the defined heating season varied 

considerably, justifying the extra effort expended to maintain maximum 

accuracy .. 

There are several other reasons why fuel records were rejected.. The 

more common of these are enumerated below: 

• Weatherization was completed in the middle or end of the heating season, 

• Weatherization measures were installed over too long a time period, 

• Residents were temporarily away during the 1978-79 winter, 

The utility could only supply estimates, but kept no formal record, and 

Weatherization was done on a portion of a duplex .. 
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2.5 Method of Analyzing the Fuel Record 

Consider again the fuel record reported in 2 .. 4 .. 2 .. bl., In this case the 

home was weatherized in May, 1978 .. Several methods of determining energy 

savings were considered and the following, al though the most time consum-

ing, was considered the most accurate. 

Two periods identified as pre-weatherization and post-weatherization 

were first selected.. The closest city for which degree day data was avail-

able from National Oceanic and Atmospheric Administration (NOM) was then 

identified as Minneapolis/St. Paul. Finally, the following table was com-

pleted: 

Period Gallons Consumed Degree Days Gal/DD 

11/ 18/77-4/ 12/78 529 6850 0.07723 

11/24/7 8-4/02/7 9 474 6561 0 .. 07225 

The percent energy savings were then determined to be 100 (. 07723 

.07225)/.07723 = 6.5 percent 

There are two important aspects to this method: 

a. The energy savings are normalized with respect to the severity of the 

heating seasons used for comparison. If this were not done, the repor-

ted percent energy savings would have been (529-474) = 10 .. 4 percent, 

which is significantly in error. 

b.. The energy savings is not computed for the entire heating season, but 

only for that portion of the heating season used in calculating the 

fuel consumption .. The heating season for Minneapolis/ St. Paul, if 

lin some cases where the fuel consumed included both space and water 
heating needs, 20 percent of the reported consumption was subtracted for 
the fuel used for water heating.. In the absence of precise determin­
ations, this is the author's estimate. 
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defined as October 1 to April 30, was 8123 heating degree days in 

1977-78 and 8156 heating degree. days in 1978-79. If the above caution 

had not been exercised the percent energy savings computed would have 

been (529/8123 - 474/8156) x 100/(529/8123) = 10.8 percent, which is 

again significantly different from the actual 6.5 percent. 

The above method was used in analyzing each of the accurate sample and 

control group fuel records. The results are reported in the next section. 
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3.0 SAMPLE AND CONTROL GROUP EVALUATION 

The sample group results are based on 5 9 weatherized homes .. This 

represents the total number of homes for which accurate fuel records were 

acquired and analyzed .. In addition to the savings analysis, data was 

obtained from the Retrotech Job Book for each of the 59 cases and from 45 

sample group questionnaires .. I All data were machine-coded and analyzed 

using the Statistical Package for the Social Sciences (Ref.. 5) at the 

University of Minnesota Computer Center .. 

The data was analyzed in four generic categories: 

1. Censorial Characteristics 

2. Weatherization Actions Performed 

3. Participant Attitudes 

4.. Savings 

In addition, cross-tabluations were run between 'Percent BTU Savings' 2 

and all variables that could possibly account for the variation in Percent 

BTU Savings, the purpose being to determine any significant relationships. 

The Control Group results are based on 37 homes. The data was again 

analyzed using SPSS. Because the Control Group questionnaires were incom-

pletely filled out, the only category for which the results are reported 

considers fuel consumption changes. 

lThe remaining 14 used for the Savings analysts did not return the sample 
group questionnaire.. Their fuel record was obtained after directly re-
ceiving the waiver authorization from the CAA. 

2"Dollar Savings" and "BTU Savings" were also considered. However, 
because the pre- and. post-weatherization periods for each case were over 
different lengths of time, these variables are meaningless unless normal­
ized with respect to either degree days or percentages. 
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3.1 Censorial Characteristics 

Table 3.1 shows the Censorial Characteristics of the homes surveyed in 

the sample group. 

Table 3.1 CENSORIAL CHARACTERISTICS 

1. Number of Occupants: 
Two or more: 
Between 3 and 6: 
More than 6: 

2. Style of Structure: 
One story: 
1-1/2 stories: 
2 stories: 
2-1/2 stories: 

3. Age of Structure: 
20 years or less: 
Between 20 and 60 years: 
More than 60 years: 

4. Floor Area: 
500 sq .. ft .. or less: 
Between 500 and 1000 sq. ft.: 
Greater than 1000 sq. ft. : 

s .. Type of Fuel: 
Fuel oil: 
LP /bottled gas: 
Natural Gas: 
Other: 

6 .. Geographic: 
Urban: 
Rural: 

7. Ownership: 
Own: 
Rent: 

78 .. 0% 
16 .. 0% 

6 .. 0% 

41.. 0% 
8 .. 0% 

49.0% 
2.0% 

9 .. 3% 
35.2% 
54 .. 9% 

6.8% 
90 .. 3% 

2 .. 9% 

32.0% 
13 .. 0% 
52.0% 

3 .. 0% 

42 .. 0% 
58.0% 

98 .. 0% 
2.0% 

Figure 1 shows the geographic distribution of the homes surveyed in the 

sample group .. 
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FIGURE 1: DISTRIBUTION OF SAMPLE HOMES 
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3 2 Weatherization Actions Performed 

Table 3.2 lists the weatherization actions performed, the percentage of 

homes in which each measure was installed, the mean cost of each measure 

(materials only) and the range of cost of each measure.. There were two 

isolated cases where over $ 200 was spent in "other repairs".. In one case, 

an electrical space heater was installed by the CAA. 

Table 3.2 WEATHERIZATION ACTIONS PERFORMED 

Ceiling Insulation 
Caulking & Weatherstripping 
Other Repairs 
Storm Doors 
Glass Replacement 
Storm Windows 
Wall Insulation 

Percent of 
Homes 

85 
82 
66 
47 
47 
35 
20 

3.3 Participant Attitudes and Expectations 

Mean Cost($) 

137 
24 
44 
94 
22 

172 
127 

Range($) 

27-378 
2-82 
3..:.244 

20-248 
1-59 

27-544 
48-239 

In general, the homeowners surveyed felt the program was needed and 

well implemented. Although there were a few isolated people who felt they 

were victims of gross negligence, over 90 percent expressed varying degrees 

of positive satisfaction with the program. Sixty-eight percent indicated 

plans for additional weatherization. In- response to the fuel savings ex-

pectations, it is significant that 55 percent of the homeowners did not 

know what fuel savings to expect. In addition, 13 percent expected less 

than $50, 27 percent expected between $50-$100, and 10 percent ·expected 

over $100 .. 

"Newspapers", "Direct Contact by the CAA", and "Conversations with 

Other People" were the three main sources from which the homeowners first 

heard about the program. The average length of waiting from the time of 

applying for the program to the start of the weatherization work was 

6 .. 5 months .. It took an average. of 4 .. 5 months for the CAA to tell the 
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homeowner that he was eligible and another 2 months for starting the work. 

Exceptional cases are there. For example, in one instance, the CAA did not 

respond for over 2 years. 

3.4 Savings Analysis 

The savings achieved as a result of weatherization was measured in 

terms of: 

• Percent BTUs saved, 

BTUs saved per Degree Day per Square Foot of living space, 

• Dollars saved per Degree Day. 

The data for both the Sample and Control Groups for each of the above 

three variables is shown in Table 3 .. 4 .. ALso shown in the table are the 

baseline numbers for BTU per dd per sq. ft.. living space figures before 

weatherization for both the sample and control groups. 

the SPSS printout on these and other pertinent variables. 
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Percent BTUs 
Saved 

BTUs Saved Per 
Degree Day Per 
Sq .. Ft .. Living 
Space 

Dollars Saved 
Per Degree Day 

-

BTUs used Per 
Degree Day Per 
Sq. Ft .. Living 
Space Before 
Weatherization 

Sample Group 

Mean Range 

10 .. 95 -7.4 to 51.7 

1.68 -1 .. 68 to 7 .. 36 

.006 -.003 to .. 034 
I 

I 
16 .. 55 4.39 to 37 .. 97 

TABLE 3.4 SAVINGS ANALYSIS 

n=59 Control Group n=37 
Std. Std .. Std .. Std .. 

Error Deviation Mean Range Error Deviation 

1..434 11.. 01 -2.48 -32.85 to 1 .. 491 9 .. 071 
12 .. 01 

.. 237 1. 82 - .295 -2 .. 874 to - .. 194 .. 971 
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.. 941 7 .. 23 11.. 67 1.9 to 28.4 1..09 5 .. 44 
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To determine the net effect of weatherization, the sample group savings 

analysis is adjusted by the· control group fuel consumption changes to con-

elude the following: 

1. Net Percent BTUs Saved 13 .. 43% 

Standard Error 2 .. 069 

2. Net BTUs saved per Degree Day per Square Foot 1.. 98 

Standard Error 0 .. 306 

3. Dollars Saved per Degree Day = 0.007 

Standard Error 0.0014 

The implications of these figures are discussed in the next section. 

An attempt to explain the wide variation in percent BTUs saved (-7 .. 4 

percent to 51. 7 per~ent) was made by running cross-tabulations between 

"Percent BTUs Saved" and the following variables: 

• Number living in house, 

• Number older than 65 years, 

• Number younger than 17 years, 

• Change in thermostat setting, 

Style of house, 

• Satisfaction with work done, 

• Age of house, 

e 'Type of fuel, 

• Floor area, 

Cost of weatherization, and 

• Several combinations of different weatherization actions • 

The output showed no relationship of significance .. For example, the 

Raw Chi Square Confidence was consistently less than O .. 25 for each cross 

tabulation .. This is partly explained by the lack of a large enough data 

base. 
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4 .. 0 CONCLUSIONS 

The principal conclusion of this study is that if any sample sub-set be 

taken from the universe of low-income weatherized homes, there is a 

95 percent confidence that the average fuel savings achieved will range 

from 9 .. 37 percent to 17 .. 49 percent.. This is based on an average fuel 

savings of 13 .. 43 percent with a standard error of 2.069. 

In terms of BTUs of energy saved annually, the data implies that for an 

average low income house in Minnesota of 800 sq.. ft.. living floor space 

area, and an average winter of 9000 heating degree days, we have 95 percent 

confidence that the energy saved will range from 13 .. 8 million BTUs to 

14.7 million BTUs. 

In terms of dollars saved annually and using the same assumptions as 

above, we conclude with 95 percent confidence that the dollars saved 

annually will range from $38 .. 7 to $87. 3. This range is much wider as 

compared to the energy saved range (see above) because the dollar per 

million BTU cost of the various fuels is significantly different. 

Al though the data base is not large enough to statistically support any 

other conclusions, we have noted the following observations: 

1. The Retrotech Job Book procedure leads to inherent discrepancies 

because the heat load requirement of a house calculated by the Retro­

tech procedure is typically 2 or 3 times greater than the actual heat 

consumption of the house as measured from utility records .. It is 

suspected that the error is introduced because there is no simple and 

accurate method of determining infiltration losses. Since infiltration 

is perhaps the single largest heat loss mechanism in a non-weatherized 

home, it suggests that it might be a waste of administrative dollars to 
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devise and implement sophisticated energy audit procedures without 

properly accounting for this mechanism. There is definite merit to the 

viewpoint that given a dollar budget per home for weatherization, we 

should start off with the most simple and cost-effective weatherization 

actions and continue down the list until the budget is exhausted. 

2. It appears that some CAAs hve biased notions of what weatherization 

actions are effective. Thus one CAA installed storm windows and doors 

on almost all weatherized homes while another emphasized wall insula­

tion. Such actions imply a lack of confidence in the audit procedure 

which was confirmed in discussions with some CAAs. 

3.. A large majority of the participants expressed satisfaction with the 

program and were sure that they were saving energy even though cross­

tabulations between "Percent BTUs Saved" and "Satisfaction" showed very 

little r~lationship. In addition, most of the participants did not 

know how much energy they should be saving. 

4.. About 35 percent of the participants raised their thermostats after 

weather i za ti on .. 

savings .. 

Such action will significantly affect any fuel 

Conclusions 1 and 2 above are addressed via the Revised Retrotech Pro-

cedure enforced by DOE in April, 1979 (Ref.. 6) .. For different styles of 

structures the states have been directed to prepare lists of weatherization 

actions prioritized by their cost-effectiveness.. This necessary step will 

ensure that the most cost-effective weatherization action (caulking and 

weatherstripping) are installed in each case· and will also reduce the 

amount of decision making presently left to the CAAs .. 

Conclusions 3 and 4 need to be addressed by educating participants to 

make them energy-aware and also on how behavioral changes can off set the 
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benefits of weatherization. This can be done by requiring grant recipients 

to go through a one-day training program which would tell them what to 

expect in terms of savings, additional savings possible with simple conser­

vation practices, and how seriously the savings could be offset as a result 

of some common behavioral changes. 
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5.0 RECOMMENDATIONS FOR FUTURE WORK 

It is proposed that the pilot evaluation project be continued into a 

more com pr ehensi ve state-wide eval ua ti on for the 197 9-80 heating season .. 

Special emphasis is recommended on the following details: 

1.. A larger data base .. Al though the sampling plan was designed to be 

representative, whether or not the results are actually representative is 

determined by the nt.llllber and distribution of accurate fuel records. Since 

an evaluation team does not have control over the distribution and accuracy 

of fuel records, a need for a much larger sample size (at least 400 sample 

homes) at the beginning of the study is required.. With a sufficiently 

large sample, it is possible to determine whether or not the sample group 

is statistically representative of the universe of weatherized homes.. This 

statistical support is al so necessary for the other conclusions of this 

study .. 

2. Pre-coded reporting format for fuel records.. Great care and accuracy 

is needed in the format of reporting and analyzing the fuel records. Util­

ity suppliers use a variety of different formats for reporting fuel con­

Slllllption and excessive time is spent in ensuring consistency. Therefore, 

it is recommended that pre-coded standardized forms be mailed to utility 

companies for reporting of fuel consumption data .. 

3.. Precise docrnnentation of weatherization performed .. CAAs maintain a 

separate docrnnent (different types kept by individual agencies) which re­

cords the work actually performed on the house.. Usually there are discrep- . 

ancies between the recommendations of the Retrotech Job Book and the actual 

work per formed.. It is necessary to acquire this documentation so that if 
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there is a sufficient number of fuel records, it is possible to determine 

cost-effective weatherization strategies. 

4.. Consistent selection of the sample group within a CAA .. Al though not 

verified by the pilot study results, there may be a bias because the 

selection of the allocated sample g~oups by each CAA was not consistent .. 

It is recommended that the evaluating team do the random selection of each 

CAA's allocated quota from their list of weatherized homes .. 

5.. Field visits .. The wide variation in fuel savings seems to reinforce 

the theoretical hypothesis that resident dependent effects are more 

critical than structural dependent effects .. Field visits to the sample 

weatherized homes are essential to support this conclusion .. These visits 

are also necessary to inspect the quality of the work done. 

6. Consumption changes with time. Since all of the sample group was 

weatherized in 1978, the fuel savings determined is for the first heating 

season after weatherization. It is important to know what adjustments take 

place over time by comparing the first year with fuel savings for the 

second year.. Thus, the entire sample group evaluated for the pilot study 

should again be evaluated for the 1979-80 heating season. 
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APPENDIX A: SELECTING THE SAMPLE GROUP 

Since the present study was restricted to a single state, it was decided to 

sample IOO percent of the CAAs and select a random stratified sample of 

weatherized homes. The approach used for stratifying the sample is similar 

to the one recommended by Urban Systems Research Corporation for sampling 

CAAs in a study whose scope would include all states where the 

weatherization program was in effect (Ref. 7). 

The information from DOE I and DOE II audit forms, and the DOE labor 

questionnaire completed by all CAAs in early 1979 is compiled in TABLE A.I. 

The Urban/Rural figures were obtained by summing population data over all 

the individual counties for each CAA district from Reference 2. 

TABLE A.I PROGRAM STRUCTURE OF 23 CAAs 

Total DOE Grants FY'77 and FY'78 

Total DOE Spent FY'77 and FY'78 

Number of Homes Weatherized 

Average DOE Dollar/Weatherized Home 

Range, DOE Dollars/Weatherized Home 

Average Percent Urban 

Range Percent Urban 

$3.82 million 

$827,000 

2,657 

$3II 

$Il4 to $5I5 

42% 

7% to IOO% 

Note: I CAA did not weatherize any homes. No information was available on 

2 CAAs and all the Indian CAAs. 

-3I-



The selection of the stratifying dimensions is based on these choices: 

Those parameters that have the greatest effect on outcomes .. It is 

important that only one select the most significant parameters since 

as the number of strata increases the sample size must be increased 

to make conclusions with the same degree of confidence .. 

• Those that have significant variation in the universe and are not 

highly correlated with another dimension. 

Based on the above, it was decided to select two dimensions: 

1) Budget (Dollars spent per weatherized home) 

2) Ur ban/Rural 

In the first dimension, three classifications were selected: high 

budget (over $425 per weatherized home), medium budget (between $205 and 

$425 per weatherized home), and low budget (below $205 per weatherized 

home) .. The second dimension has two classifications: urban and rural.. 

Thus, a total of six possible strata were identified and the CAAs were each 

grouped in their appropriate strata as shown in TABLE A.2. 

The optimal allocation of a given sample size to the different strata 

which minimizes the standard error in the estimate of the mean energy 

savings is: 

where Ni is the number. of weatherized homes sampled in the ith strat-

um, n is the total sample size, Ni is the estimated standard deviation of 

annual energy savings of homes in the i th stratum .. The statistical 

confidence in the results can only be determined after all the data has 

been analyzed, but for . initial sample selection appropriate Si values 
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have to be estimated. In this study it is assumed that the standard devia-

tion of mean annual energy savings depends on the budget dimension and is 

$75 for a low budget strata, $112.S for a medium budget strata, and $150 

for a high budget strata.I 

The fractional allocation to different strata of a particular sample 

size is given in the N1/n column in TABLE A.2. 

The sample size n is related to the level of confidence derived in the 

estimate of mean annual energy savings. For stratified samples, the stan-

dard error of the mean is: 

s­x 
N.2S.2 

1 1 

n. 
1 

N. 
l 

For different values of sample size n, S- values may be computed. 
x 

TABLE 2 shows that the standard error of the mean is $14.17 and $9.91 for a 

sample size of 50 and 100, respectively. 

These standard errors can be translated into confidence regions as 

shown in TABLE A.3. 

TABLE A.3. CONFIDENCE REGION AND SAMPLE SIZE 

Confidence Internal 

Sample Size n 90% Confidence 95% Confidence 

so + $23 .. 24 + $28.34 

100 + $16.25 + $19 .. 82 

lthese values are best estimates based on experience and expected 
weatherization payback periods. Their precise determination is not 
necessary since validity of the results is more dependent on the 
distribution of reliable fuel records over the different strata. 
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Stratum 

1 

2 

3 

4 

5 

--

6 

Urban/ 
Budget Rural 

High Urban 

Medium Urban 

Low Urban 

High Rural 

Medium Rural 

Low Rural 

TABLE A.2 SAMPLE ALLOCATION TO DIFFERENT STRATA 

No .. of No. of Weather-
CAA's CAA's ized Homes Si Ni/n 

1 1 64 150 .0359 

2,5 2 219 112. 5 .. 092 

12 1 438 75 .. 1227 

11, 21 2 243 150 .1362 

3,6,10, 11 1012 112 .. 5 • 4253 
14, 15' 
18,19, 
22,23, 
24,26 

7,8,9,13 6 671 75 .. 188 
17,20 

N=50 N=lOO 

Ni Si Ni Sx Ni Sx 

9600 2 4 

24637 .. 5 5 9 

32,850 6 $14 .. 17 12 $9 .. 91 

36,450 7 14 

113,050 21 42 

50,325 9 19 

"1 



That is, if from a sample of 50 homes, the average annual energy 

savings is $200, then there is 90 percent confidence that the true average 

annual energy savings in the 2,647 homes is between $176.76 and $223.24. 

The other values of TABLE A.3 may be interpreted in a similar fashion. 

Given the assumed Si values, a satisfactory sample size for the study 

is 50. However, to ensure that at least 50 usable fuel records would be 

acquired, a starting size of 200 was selected and allocated to the differ-

ent strata by multiplying 200 by the fractional allocation Ni/n of each 

strata. Again within each strata, the total sample allocation can be 

further divided among the different CAAs in that strata in relative proper-

tion to the number of homes weatherized by each CAA. TABLE A.4 shows the 

final allocation of the sample size to the CAAs as obtained by this method. 

TABLE A .. 4 ALLOCATING THE 200 SAMPLE SIZE TO THE INDIVIDUAL CAAs 

Stratum CAA Iii Stratum CAA N· ~ 

1 1 7 5 cont. 18 9 
2 2 10 19 2 

5 8 22 4 
3 12 25 23 9 
4 11 15 24 17 

21 12 26 4 
5 3 3 6 7 7 

6 10 8 4 
10 9 9 3 
14 6 13 6 
15 12 17 12 

20 6 
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APPENDIX B 

INSTRUCTIONS TO CAA.s 

LETTER PREPARED FOR MINNESOTA COMMUNITY ACTION AGENCIES (CAA) 

DIRECTORS' ASSOCIATION MEETING HELD ON APRIL 11, 1979 
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April 9, 1979 

Prepared for the Minnesota Community Action Agencies (CAA) 
Directors' Association meeting held on April 11, 1979 

The Mid-American Solar Energy Center (MASEC) and the Minnesota 
Energy Agency (MEA) have a project to determine the energy savings 
resulting from weatherization in Minnesota. The project results will 
be used for formally documenting the cost effectiveness of weather­
ization and meeting the information needs of appropriate public 
officials in the state, the MASEC Region and nationally. 

The energy savings will be documented by selecting a representa­
tive sample of weatherized homes, examining the fuel consumption pre­
and post-weatherization, normalizing the fuel savings with respect 
to climate and a control group of non-weatherized homes, and statistically 
projecting the savings to the entire population of weatherized homes. 
Over 13,000 low income homes have been weatherized in the state since 
the start of the program in late 1974. However, because differing 
methods of determining weatherizing actions needed were used, our 
universe of homes is restricted to about 3,000 homes that were weather­
ized using the Department of Energy (DOE) funds and Project Retrotech -
Horne Weatherization Manual. 

In cooperation with the State of Minnesota Office of Economic 
Opportunity (OEO), we have compiled the information contained in the 
DOE I and DOE 11 reports, and the DOE Labor Questionnaire that have 
been completed by almost all the CAAs. Based on the data we have 
selected a statistically representative stratified sample, with the 
distribu~ion of homes within the CAAs in each strata depending on the 
relative proportion of the number of homes weatherized. The results 
of the sample allocation to each of the CAAs is shown in Attachment 1. 

Our information needs are described in the next section. The 
success of this project hinges on the cooperation of the CAAs· in 
providing the information and we urge you to do so at your earliest 
convenience. '~e will then separately contact the identified homeowners 
to invite their participation in the project and sign a waiver 
providing us access to their fuel record~. 

If at any time you have questions please call us: 

MASEC Contact: Raj Talwar/Ryan George 
(612) 452-5830 
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Our Information Needs 

From each of the CAA districts identified in Attachment 1, we 
need information in the following 2 categories: 

L Sample Group: We need to know exactly what weatherizing actions 
(and their cost) were performed on the number of sample homes 
identified in your CAA district in the Attachment. These homes 
should meet the following criteria: 

a. Hornes must have been weatherized using DOE funds and Project 
Retrotech - Home Weatherization Manual. 

b. The present homeowners must have lived in them for at least 
one full year prior to weatherization since we will have to 
access their fuel records for that time period. 

c. Homes which were weatherized during the period May 1, 1977, 
to October 1, 1977, and May 1, 1978, to October 1, 1978, are 
preferable. However, it is not essential that this criteria 
be met. 

The information we need is available in the Project Retrotech Home 
Weatherization Job Book that should have been completed on each 
weatherized home. It would be most desirable to obtain ~ copy of 
this job book for each home identified by you in your district. 

2. To determine if changes in fuel consumption are the result of 
weatherization and not behavioral chnnges arising from other public 
energy conservation programs, we need to establish a control group. 
Ideally this control group of homes is statistically identical to 
the sample group. In this category, we therefore need the names, 
addresses and teleph01.e numbers of the same number of homemvners in 
your CAA as the sample group. These homeowners must have applied 
for weatherization, and determined by you to be eligible, but the 
weatherization had not been done as yet. 
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Attachment 1 

Name of CM 

Anoka Economic Opportunity Agency 

Arrowhead Economic Opportunity Agency 

Bi-County Corrnnunity Action Council 

Duluth CAP 

Goodhue- Rice-\fabasha Citizens Action Council 

Inter-County Community Council 

Koochiching-Itaska Action Council 

Lakes and Pines Community Action Council 

Mahube Community Council 

Minnesota VAlley Action Council 

Minneapolis Community Action Agency 

Northwest Community Action Council 

Ottertail-l·:adena Community Action Council 

Prairie Five CSA 

Region 6. - East CAA 

Scott Carver Economic Council · 

SEMCAC 

Southwest Minnesota Opportunity Council 

Tri-County CAP 

Tri-County Action Programs 

Tri-Valley Opportunity Council 

West Central Minnesota Communities Action 

Wright Community Council 

Number of weatherized 
homes (using DOE funds 
and Project Retrotech) 
selected for sampling 

7 

10 

3 

8 

10 

7 

4 

3 

9 

15 

25 

6 

6 

12 

12 

9 

2 

6 

12 

4 

9 

17 

4 

Note: 1 CAA district reported as having weatherized no homes with DOE 
funds and for 2 other districts, no data is available. 
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QUESTIONNAIRE 

Please complete the information below as accurately as possible. All information 
on individual homeowners will be confidential. 

Telephone ( ) 
City 

1. Do you own or rent this house? 

2. How many people, including yourself, usually live 
in this household? 

How many of these are 17 years old or younger? 

How many are 65 years old or older? 

How many are handicapped or disabled? 

No. and Street 

State Zip 

Own Rent 

3. How did you find out about the weatherization program? Please tell us if you 
heard about the program from any of the following: (You may check more than 
one) 

a. TV or radio e. Referral from other agency 

b. Newspaper 

c. Letter from CAA agency 

f. Conversations with other people 

~~g. Other (specify): 

d. Phone call or visit from CAA agency 

4. When did you apply for the weatherization program? 

About how long after you applied were you told you 
were eligible? 

When did work start on your house? 

5. Do you (or your landlord) plan further weatherization 
in addition to that done by the agency? 

If yes, what do you plan to do? 

6. Please describe what you feel is the most important result 
of the weatherization work for your household. 

7. Before weatherization by the agency, did you close off any 
rooms of your house during the heating season? 

8. Do you close off any rooms dµring the he·atin~ season now? 
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_/_ 
mo. yr. 

mos. 

_/_ 
mo. yr. 

Yes No 

Yes No 

Yes No 



9. Does your heating system have a thermostat? 

(If yes) 
At what temperature do you set your thermostat during 
the day in winter? 

At what temperature do you set your thermostat during 
the night in winter? 

Yes No 

__ degrees 

__ degrees 

Before weatherization, at what temperature did you set 
your thermostat in winter? during day __ degrees 

at night __ degrees 

10. If your household uses a fuel other than electricity, 
Gas or Fuel Oil, please specify the name of the fuel 
and an approximation of the amount consumed below 

Name of Fuel ----------~---------~ 
1977 1978 Heating Season Consumption 1976 ------ ------------

11. Is someone usually home most of day? Yes No 

12. Before your house was weatherized, was someone usually 
home most of the day? Yes No 

13. Overall, are you saving money as a result of weatherization? Yes No 

About how much are you saving compared to what you paid 
the last year before weatherization? 

a. Under $50 d. $200-$300 

b. $50-$100 e. More than $300 

c. $100-$200 f. Don't Know 

14. Do you think the weatherization crew did a good job on your 

home? Yes No 

Please explain your answer. 

15. Please list any additional comments on the weatherization program: 
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QUESTIONNAIRE 

Please complete the information below as accuratley as possible. All information 
on individual homeowners will be confidential. 

Telephone ( ) 
City 

1. Do you own or rent this house? 

2. How many people, including yourself, usually live 
in this household? 

How many of these are 17 years old or younger? 

How many are 65 years old or older? 

How many are handicapped or disabled? 

No. and Street 

State Zip 

Own Rent 

3. How did you find out about the weatherization program? Please tell us if you 
heard about the program from any of the following: 

a. TV or radio e. Referral from other agency 

b. Newspaper 

c. Letter from CAP Agency 

f. Conversations with other people 

__ g. Other (specify): 

d. Phone call or visit from CAP Agency 

4. When did you apply for the weatherization program? 

About how long after you applied were you told you were 
eligible? 

When did the agency say your home would be weatherized? 

5. Please tell us if this house has any of the following: 

Caulking Yes No 
Weatherstripping Yes No 
Storm Windows Yes No 
Storm Doors Yes No 
Insulation of: 

Ceilings Yes No 
Walls Yes No 
Floors Yes No 
Hot Water Pipes Yes No 
Hot Water Heater Yes No 
Heating Ducts Yes No 

Foundation Banking Yes No 
Foundation Skirting Yes No 
Foundation Repair Yes No 
Furnace Cleaning & Repair Yes No 
Furnace Installation Yes No 
Window Glass Replacement Yes No 
Roof Repairs Yes No 
Chimney Repairs Yes No 
Siding Repairs Yes No 
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6. Please tell us whether any of the following are problems: 

Low House Temperature Yes No 
Drafts Yes No 
Cold Spots Yes No 
Cold Walls Yes No 
Cold Floors Yes No 
Sweating/Icing Inside Windows Yes No 
Roof Leaks Yes NO' 
Basement Cold and/or Wet Yes No 
Moisture in Walls Yes No 
Hot Water Not Hot Enough Yes No 
Other (Specify) Yes No 

7. What is the total number of rooms in this house, not 
including halls, bathrooms, closets, or porches? 

8. What is the approximate size of this house? 

rooms 

sq. ft. 

9. Please place a check mark against the most appropriate description of the 
style of your house: 

one-story 

two-story 

2-~ story 

split level 

10. Do you close off any rooms during the heating season? 

11. Does your heating system have a thermostat? 

(If yes) 

Other (please specify) 

Yes No 

Yes No 

At what temperature do you set your thermostat 
in the winter? during the day ___ degrees 

at night degrees 

12. Is someone usually home most of the day? 

13. Do you know about how much you 
spent on fuel for your main 
heating unit during: June 1, 1978-May 31, 1979 

June 1, 1977-May 31, 1978 

14. Do you know about how much 
you spent on fuel for your 
backup heating unit during: June 1, 1978-May 31, 1979 

June 1, 1977-May 31, 1978 

15. Do your fuel costs include fuel for your hot water heater? 

(If no) 
What was your average hot water bill during 
the last 12 months? 

Yes No 

$ 

$ 

$ 

$ 

Yes No 

$ ______ _ 
per billing period 
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Mid-American Solar Energy Center Survey 
Authorization Form for 

Information on Residential Energy Consumption 

I hereby give permission to the company (companies) below to provide 
information to the Mid-American Solar Energy Center for confidential use 
in connection with their weatherization project. 

This authorization covers use of fuels (electricity, natural gas or LPG, 
or fuel oil) by my household from October 1, 1976, through April 30, 1979, 
including: 

1. The total amount of fuels used by my household. 
2. The total price charged for fuels used by my household. 

Companies are authorized to provide this information by monthly periods or 
by delivery date, whichever applies. A photocopy of this authorization may 
be accepted with the same authority as the original. 

Signature: 

Date: 

Please Print Below: 

Name 

Telephone ( ) 
City State Zip 

Please complete below for each fuel used by your household: (If more than 
one supplier of a particular fuel, use the other side of this sheet to 
provide the information) 

Electricity Name of Electric Company 

Address 

City State Zip 

Telephone: ( ) 

Gas including Name of Gas Company 
LPG (Bottled 
or Tank gas) Address 

City State Zip 

Telephone: ( ) 

Fuel Oil Name of Oil Company 

Address 

City State Zip 

Telephone: ( ) 

-53-
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. MID-AMERICAN 
SOLAR ENERGY 
COMPLEX 

Dear Sir: 

The MASEC Center 
1256 Trapp Road 
Eagan, Minnesota 55121 
(612) 452-5300 

The Mid-American Solar Energy Center and the Minnesota Energy 
Agency are working on a program to determine the fuel savings 
from weatherization in homes belonging to low-income families. 
The weatherization work is funded by the Department of Energy 
and the Community Services Administration. It has been imple­
mented in Minnesota by local Community Action Agencies and over 
3,000 homes in the state have been weatherized in the past two 
years. 

An essential part of this project is the gathering of actual 
fuel use records of the homes included in our statistically 
representative sample and control groups. We have contacted 
the selected homeowners and have obtained their release form 
authorizing you to provide us this information. Your cooper­
ation in this matter is necessary for the success of this project. 

Below are the names and addresses of the homeowners who have 
purchased their utilities through you during the past three 
years. The time periods for which their fuel records are 
necessary are also shown. If possible, we would prefer the 
data in the form of the amount of fuel supplied for each billing 
period and an average price. A xerox copy of the bill is 
acceptable. 

Also enclosed are the signed waivers from the homeowners which 
you may keep as part of your records. We appreciate your time 
and effort in providing this necessary information. If you have 
any questions, please call me or Ryan George at 612/452-5830. 

Sincerely yours, 

Raj Talwar, P.E. 
Analysis and Assessment Division 

/pb 
Enclosures -57-

Serving the United States Department of Energy as the Regional Solar Energy Center in the states of 
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Fllt ~ Uu Su RV ( t; f-< EA l I (JN DA l I:. ::: 74110 / 1 7 • ) UAlA FUR THE SAMPLt GRUUP 

VARlAbl.I:. BJ UPDlJB tj l u USl.D Pl::.R DtG DAY"" IJH Ok.E 

Ml:.Af\i 12719 .. 8~6 b Tu l:.R k' b7f;J .. o'7.S s l [) 0 t. v 51ts9.942 
VARlAr"Ct. .2693t.+u8 K lH-<HJS l S ""'. c5.5 SKEv11t\ltS~ .. 626 
MINIMUM 52.j8 .. ~b9 fviAX.lfv1UM 2'11n·1 .. 685 SUM l54013 .. 889 
c Oji v .. i,.,C l ,..o El 610 .. 95 l. • l El ll421 .. .s9v HJ 1'+132 El 40 3 

VAL1D CASLS MISS!NG (,A!:>E~ 

VARlAt1Lt Bi llt"'UlJA IJ TU l,;St.D Pt:.R Dt.G DAY- AFlEk 

Mt AN ll'B7 .. 942 ~ T lJ l:.t~K b5v .. :-52S s ., L> I) t v 4qyS.241 
VAR l A 1\fC t: 111 c:'495t. ·H.J8 KUt<TUSlS ...... Lj 0 b SKE~l\Jt.S~ .. 640 
MINIMUM Y/vO.,CJc!.7 l"l Ax I fvl \Jl"I 23d17.22c survt 6748.rn .. 585 
c .. v .. PCI ~·~111613 ., 9~ c .. 1 .. l013b .. l7j TU 1c7~9.7v9 

VALJD CAStS 

VAIHAbll 81 U~ Du uTu ~AVEl.J t-iEk lJ E G lJ A y 

Mt At\J l3t41.9j4 ~TU U~t< 18/.,75 1.:> s i 1) DtV 1442 .. 1., 0 
V A R 1 A l'J C t 2 lJ 7 Y 8 'J tt .. A 4 3 t~ t HH l! S 1 !":i l.'-lh(J Sl\Ev~NtS;:, 1.2~5 
1\i1!1\l1MuM .... Jd7.,7b1 jV: A x I M IJ lv1 6.55~.~31 sur-1 791-15., 3V4 
c • v .. t-'C l 1v7.4o8 .. q '.l (.. .. 1 • 96o.,12j ru 171L,7t}h 

VAL.ii> CASt.S 

VARlAbLt. CtiDuH L.00f PtR DtG DAY- uEt-Ut-<E 

MI: Ar'~ .. 0 ~) 3 ~TU t.Rk • \)I) C:.. SID l) t v .018 
VARlAl'ICl .ouo t\ lHfluS 1 S l.481.J Sl'\EvvNt.S::, .841 
MINlMuM .. Oc 1 j\-: A x I /v1 U M • 11 9 SuM 3.110 
c .. v,,, 1-1 c l :) Lt., 9 '{ 8 .. q~ c., 1 .. "04ti ru .. 0 'Sd 

VAL!O CA St~ '.)q Ml~SlNG CA0E~ ~ 

-61-



SAMPLt KUN ~F THE WtATHt:.RlZATlON PROJtCT UATA ... ~AMPLE GHOUP 

FlLt SUUSURV (~RtATION DATt = 79/10/17.,J UATA FuR THE SAMPLl GROUP 

VARI Atilt CPDUA 

ME.Al\! .. 073 
VAR l At\JCE .041 
MINIMUM .015 
c .. v .. PC'J (?"/5.,955 

VALID CASE:S jq 

VARI Atilt C~AVDlJ 

Mt.AN ... ., 020 
VAR l Af\ICt .. 0141 
MIN1MuM -1 .. 542 
c .. v • I-' cl 991.,0bLl 

VAL!O CASt.S ~q 

VARlAdL~ HlU~OUSf 

Mt.Al\! 
VAR I Al\lC l 
MINIMUM 
C.V .. ...-Cl 

VAL10 CASl::.S 

.. 5b0 

.. 4~5 
-.420 

116 .. 2~6 

VARlAbLt C~AVUUS~ 

Mt:. A 1\J 

VAR l Ar'.!Ct:. 
MINIMUM 
C., V.. PC 1 

VALID CASl:.S 

-4.2b9 
2816.3b8 
... 404.244 
1237.,417 

CO~T PER nu; DAY- AFlER 

~TU ERk .026 SID DtV 
KlJkTUSlS 58 .. 070 SKEw~Nt:.SS 

MAXIMUM 1.59() Suf'll 
.. 9~ c .. 1 .. .. 021 TO 

IVlI~SlNb CASES ~ 

CO;:;T SAVlNGS Pt.R OtG DAV 

~TU tRk .. v26 S IO Ot.V 
K tH< T lJ S I S 58 .. b74 SKE~NiS~ 

MAXIMUM .u~4 SuM 
.. 95 c., 1 .. -.,u73 TU 

1v1It>S1N6 CAbE~ c 

bTu ~AVING5 PE~ UEb UAY ~Ek bQ Fl~tNV 

\> T lJ tRk 
KUi-<TuS 1 S 
MAX lMlJ1v1 
• q~ c.1 • 

rv'115SlNb 

~TO t:.RK 
KUt<TUSlS 
IV! AX H1lJM 
.9~ l..1. 

• v Rt\ 
4 • .!S40 
3 .. V7'-' 

• 4.05 

CASE.~ (!_ 

b.909 
5b.,'.J54 
1b.357 

•1b.119 

f'v"lSSlNG CA~E~ 

-62-

STO DtV 
SKEwNt.S~ 

Sul\1 
Tu 

SID UtV 
St\EV'iNt..S~ 
SUM 

TU 

.. 202 
7.,592 
4.310 

"'126 

., 2U2 
-7 .. 669 
... 1 .. 200 

.. 032 

"6 '15 
1.699 

34.,245 

• 7 .?6 

'.l~.070 

·7.6.38 
-253.0.36 

9.,541 

79/10 



S A Mr' L t k U t\i U F T h E W t A l H t. R 1 Z A T l 0 f\l P R lJ J t. C ·1 U A l A - ::,, A f'vl PL E G k 0 U P 

F lLL. SUl.JSlJRV (CRtAflUN DATt = 7'1110111.) 

VARlAlill: 

ME:AN 
VARlAi\JCI:: 
MlNlMuM 
c.v .. PCl 

BTU~ l)IJFL 

1 .. 6b2 
3 .. 300 

-1 .. ho3 
1u7.<192 

VALIU CAStS sq 

VARlAbll C&AVOUf L 

Ml:.Al\J 
VARIAr~Ct 

MINIMUM 
C .. V. t·'C"I 

-21 .. 2b4 
trn7j4.,7Y8 
-16~7 .. 0b5 

1037 .. 201 

VAllD CAStS 

VAR l Atilt. PCNlHlU~ 

Ml:.Al\J 10 .. gt+S 
VAR 1 A11JCt 12 1 .. 2 b I~ 
Mli'HMUM -7 .. 4u2 
c Ill v .. t 1 cl l\;0.bc.'.2 

VAllO CAStS 1)9 

VARlAuLL. HlUuOflb 

Mt.Al~ 

VA f~ l A 1\lC l 
MlNlMUM 
C.V .. PCI 

VALlD CASt.S 

16 .. <.J~O 
':>2 .. 2b8 

4 .. 3<.J3 
43.,6b5 

tHlJ 

-

SAVINGS 

~TU t.Rk 
KUkTUSIS 
MA 'A J MUt'i 
.. 9e:, c .. l .. 

fv: I ~81 NG 

.... - ... -

~'fl> t.Rt-< 
l\lHHuSIS 
hA X [fli1UM 
.. 95 c .. l .. 

PEk UEb lJA y 

.. c:.37 
l .. ~ o ·1 
·1.556 
1 .. C:09 

CA~t~ 2 

... ... ... 

2H,./40 
5o.,b21 
~~'1.o'lS 

-7b .. bl4 

~j E k C UJ I Abt B ·1 u SAVINGS 

~ T l.J l:.fH< 
Kl.ltflUS!S 
IV: A~ I MUM 
"'q~ L .. 1 .. 

;v, I ~S 1 Nb 

~TU t:.f-< t-< 

K!JkTuS1S 
MAXIMUM 
.. q~ L .. 1 .. 

(,;A0E~ 

1 .. 4 '34 
2 .. 1~1 

Sl .. 14.S 
cl.,v7~ 

2. 

.. lj 4 1 
l .. v 7 7 

.7>1 .. 9"11 
t~.b6~ 

-63-

~AtA FUR THE SAMPLt GRUUP 

PEt< ~r.J F'i .... fl 

STD Ot.V 1. 81 7 
SKEv-.iNt:S8 1 .. 0b7 
SUM 99 .. 2'.::>0 

TU 2 .. 1 ':>b 

- ... ... - .... - - ... .... 

SID DtV 220 .. 7b0 
SKEWNtSb •7 .. 664 
SuM -1255 .. 7b6 

TLJ 36.246 

SID DtV 
SK Ew~ l\ltS ~ 
SUM 

Tu 

SIL) Ot V 
SKEV'4NtS~ 

SUM 
Tu 

11.,013 
l ,.O':)q 

645 .. 74C) 
13.815 

7 .. 230 
L, 016 

976 .. 422 
18 .. 4.!>4 

79/lv 



SAM~L~ klJN UF THE WEAIHfRlZATlON PRUJECT OAlA PbAMP~E GHOUP 

FlU:. ~UUSlJRV (CRtATION OAT~ ; 79/10/17.,) 

VARJ.At>LL 

Mt Ar\i 
VARlANCt. 
MINIMUM 
C.,V. PCT 

BlUOOtLA 

14.,8b7 
~0 .. 417 
3.0~2 

l.47.,7':J9 

VALID CASl:.S ~9 

VARlAt>Lt. 

Mt. Ar'l 
VAR l A i'lC l: 
MINIMUM 
c.v. r'Cl 

B ·t Ul>Dt Nb 

5.426 
5.,523 

.2'19 
43 .. 312 

VALID CAStS 5q 

bTU 

... 

d T lJ 

PER DEG 

STU t.Rk 
KURTUSlS 
i"I A X I fVHJ M 
_q5 C .. I .. 

MI::,SlNb 

- ... ... .... 

fJEk l>EG 

STU t.Rk 
K Ut-<TUS l S 
l"l AX I MU!v1 
Ill q~ c. l. 

l"I I SS l Nli 

tJA y PEt-< SQ 

.924 
• <161 

3b .. :-S70 
13.01"/ 

CASE~ ~ 

... "" - ... .... 

lJ A y PEk SQ 

.306 
.... 146 

11.vq2 
4.~14 

LA~E~ 2 

OAfA FUR THE SAMPLt. GROUP 

Fl f L At-<EA AFfER 

SID DEV 7 .. 100 
SKE!t\Nt:.SS L,034 
SUM 877.,172 

TU 16 .. 718 

- - - - ... - .... .. ... .... .... .... -
Fl t::..N\ILUP BtFURt 

s·1 o 0 t. v 2.3~0 
Sl\E~Nt.Sb .354 
SUM 320 .. 150 

TU &.,039 

VAR1AbLt. AlUUDE.NA dTU PEk UEb UAY ~Ek ~Q Fr tNVLUP A~TtR 

!Vil:. AN 
VAR l Al\ICI:. 
MINIMUM 
C .. V .. t"Cl 

4.,846 
4 .. 9'16 

.245 
46 .. 126 

VALID CASt.S 

VARlAt.>ll::. FLAktA 

"'1tAf\I 
v AR 1 A l\IC t. 
MlNlMuM 
C.V., ~Cl 

8Ub.,6(J7 
47371.816 

3~4.0oO 
2h.,qb4 

VALlO CASt.S bl 

t>TU f:.Rr< .~ql 

KlJt<TUSlS .... 01 ~ 
f"u\ X lMUlvt 1u.~8o 
.. qi:, L.l. 4.,C:!fd 

t-"l~S!Nb CA~E~ ~ 

~LUOh ARtA o~ lHt HOuSt 

STU t.Rk 
KUr<TuSlS 
tvlA~JMIJM 

.q~ L.l .. 

21 • t:H>'I 
,.062 

140U .. UOu 
75V.(jf>4 

-64-

510 Ot. V 2.235 
SKEvvNt.S~ .506 
SUM 285.904 

TU S.428 

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

SID Ot:.V 
SKEwNt:.S~ 

SUM 
TU 

217 .. 6':>1 
,,497 

49203.000 
802,,3~0 
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~AMPLt. KlJl\l lJF THE Wt.AlHtRlZATHH\I t-i~H.JJtCJ ()AlA ·~AMPL..E G~OUP 

Fl Lt. :;,uosuRv cci~t.AfIUN DATI::.:: "19/10/17.J 

VARlAtiLL ll\JLAkEA 

Mt.Al~ 2710.,92$4 
VARlAf\JCL .SR~8t+08 
MINIMUM 8U0.,0v0 
c • v co PCl 2b3.,246 

VAL!D CAStS 

VARlAblt H::,EAGf:_ 

MtAl\J 
VAR J. Al'JCt 
MlN1MUM 
C.V .. PCI 

VALID CAStS 

'.J6 .. ho 1 
6b9,.GILJ 

5.ouo 
46.3~9 

56 

V A R l A b L t. C A L K C ll S ·1 

Mt.Ai\4 
VAR 1A1\1 CL 
MINlMuM 
C., V"' 1-'C I 

S6.,5UO 
/8/A.,4142 

2.,0\JO 
24~3.1b0 

VA~lAbLL SIWl\iCuSl 

MtA~ 112.0~b 

VARJA~Ct 2U0~9.,7U3 

M!NlMuM ~7 .. ouo 
c .. v .. f I c I ('.)? .. 3 l 8 

V A L H> C A St. S 18 

GROSS vv ALL AkEA UF TnE 

~TU t.RR 983 .. 321 
t\IH<TUSlS 'Sb.021 
MAX ltv'llJM blOtu.ooo 
.. CJ~ c .. 1 .. 

M~ t. u F Tt1 E H l.J U ~ E 

~TO LRk 
l'\UkTUSlS 
i"i A X I M U fv1 

"'9S C" 1 .. 

co~ T Of CAULK 11'-JG 

:.:,Tu LRt< 
KIJkTl.JSlS 
1~. A ;. I 1v1U1.-1 

.,9'.J 1....1. 

.;Tu t:.Rt-< 
t\Ut-<TUS!S 
M .~XI ilill.Jiv1 

"'9';) (.. i"' 

( lJL4 .. 00U 

0 

5.S1o 
-.10b 

1ou.oov 
4~ ... b2t> 

l.3 ... :HH 
40 .. ~24 

bOv .. UOV 
l.j. ~ 14 

l I 

3j.,jR_:, 

L. l 7u 
54'4. uov 
l01 .. b23 

-65-

UAlA FUR THE SAMPL~ GRUUP 

Hl.JUbE 

s 1 f) Dt.V 
S t\ E Vw N t. S ~ 
SUM 

Tv 

SID Ot.V 
Sl\Ei'iNt.S0 
SuM 

TU 

SID Ot.V 
St\E~Nt~~ 

Suf\1 
ru 

SID OtV 
Sl\E~Nt:.S6 
SuM 

TU 

7679.981 
7 .. 544 

l65~b7.000 

4677"869 

c6.,2o7 
-.214 

3173.,000 
63.695 

tl8,. 761 
6~22'5 

l6U6.000 
63 .. 4b6 

141.;,652 
1 .. 2.S'1 

30")7. OvO 
242,.4dH 
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SAM~L~ kUN .0F THE WtATHERlZATlON PROJtCl UATA •&AMPLE GKOUP 

F !U::. ~UUSURV CCRlATION DATE : 79/10117.l DATA FOR THE SAMPLE GROUP 

VARlAULt 

Mt.AN 
VARIAt\iCt 
MINIMUM 
C .. V .. FC'I 

SlOt<CUSl 

93"'Sb3 
2648.,Sll~ 

20 .. 0 ()0 
54.992 

VALID CAStS 24 

.... - """ 

VAR!Ablt SKRTCUST 

MEAN 
VAR U\h1Ct. 
MINIMUM 
C.V., PCl 

VALlD CASE:.S 

51 .. 000 
512 .. 0VO 

55.,0UO 
44.3b7 

2 

VARlAUU:. fl.Jf\llJCUS I 

Ml:. A 1\J 15.SvO 
VARlAi'-.JCt 4t>5.,9uo 
MlNlMUM 3 .. ovo 
c .. v • PCl 142.214 

VAL.ID CASi:.S 6 

VARIAbLL FURNC~SI 

COST Of ~TORM UOORS 

STD E.R~ 10 (jl 505 SH) DtV 
KUKTUSlS 2 Ill 896 SKEvvNtSS 
MAXIMUM 24b.OOO SUM 
.. 91;> c .. 1. 71 .. 852 TO 

r-1:I~SING CASE~ 37 

COtiT Of dANKlNb ~KlRlING RtPAIHS 

CO~T 

~Tu tR~< 
KUt<TUS l S 
r't;AX IMUIVI 
.. 9~ c .. 1. 

1b"'v00 
v 

6"7 .,UO() 
.... 1s2.2q9 

59 

OF FOUNOA ·1 !UN RtPAikS 

~ T () ERR b "'999 
Klh<TUS IS ~.'=>41 

1"iAX !MUM 60 "'vOU 
.. 9';) c .. 1. •7 .o33 

lv1 { \) S l Nb CA~E~ 55 

SlO Ot.V 
SKEv~Nt.S~ 

Sutlll 
Tu 

s fD Dt.V 
SKE~Nt.St> 
SuM 

TO 

FURNACL kE~AlR A~D CLEANlNb ~O~T 

SIAIIQTlC~ LAl\1NuT Ht- l..OMPl.Jft.D FUR THI~ \/AiHA8LE 
IT 15 EllHEk Ml~SlNG IN E\/EkY CASI:. UR HAS BAO OATA VALUtS., 

-66-

51.lfo4 
t .. 653 

2246 .. 000 
1 l 5 "' 3 1 5 

22 .. 627 
0 

102.000 
254.299 

22 .. 043 
2.,3.31 

93.000 
38.633 
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f 

SAMPLE kUN UF THE WtATHtRlZATlON PRUJECl UATA •SAMPLE G~OUP 

F ILi:. SUuSURV (CREATION OATt. ::: 79/10117.) OAIA FOR THE SAMPLE GROUP 

VARIAbLL GLA:;)CUSl 

Mt.Al\J 22.167 
VARIAl'JCt:.. 2l3 .. 'H1 
MINIMlJM 1 .. 000 
c. v. PCI '74.6"11 

VALID CASES d4 

VARlAbLi OIHWCUSl 

Mt.Al\J 
VARIAl\ICI::. 
MINIMUM 
C .. V. PCJ 

44 Ill 229 
2319.593 

a .. ouo 
108,.894 

VALID CASt.S 

VAR!Ablt E~TCOtiT 

Mt.AN 
VARlANCl 
NllNlMuM 
C.V .. PCJ 

3ul.Al0 
2U5v5.8v6 

45,.0vO 
47.,447 

VALID Ct\Sl:.S 

V AR 1 A bl t 8 l U ~.:HH~ 0 lJ 

Mt.AN 
VARlAl'JCt. 
M!NlMuM 
C.V .. PCl 

VALlD CASt.S 

6. 808 
82.062 
... 4 .. 7 28 

131.,893 

t;Q~T Of GLASS REPLACEMENTS 

~TO t.Rt< 3.379 
KlJtHUS!S .288 
MAXIl'VtlJM 59.uOO 
• 95 C. I • 15.171 

1·vtl~SlNG CA~ES 31 

CO~T OF UTHE~ kEPAlRS 

~ru t.Rk 
KlHHUSIS 
Jl.1 AX IMUl111 

.. 9~ (., .. l. 

b • .141 
1 1 • l 2 l 

244.000 
27.684 

Ml~SlNb CA~E~ 2b 

LSII~AIEU lOlAL LO~T 

0TU t.Rk 
KUt<TUSlS 
l\i A X Ifvl U M 
• 9':> c. i.. 

1t>.()0j 
1.o<L~ 

785.ooo 
264.15t:s 

l"i I 5 S ! N G L A ~ E S 

SlO I) t. v 
Sl\E~·11Nt.SS 

Suflll 
Tl) 

SH> DI:. V 
St\E~Nt.S~ 

SUM 
T lJ 

STD OtV 
SKEvvNt:.S~ 
SUM 

TU 

uTU ~AV ~EH UD P~R S~ FT-FL ~EK 1000$ 

~T'L> t. Rt< 1.211 SID Dt.V 
KIJt<TOS!S 4.335 'SKEWNt.S!> 
JV.AXIMUM 34.647 SuM 
.9~ c. l 'II 4.Q42 TO 

IV1ISSINb CA~ES 5 

-67-

16.552 
.992 

532.,000 
29"' 156 

48.,162 
3.217 

1548.000 
oO. 773 

143.198 
.874 

17505.000 
339.4b2 

q.o~q 

1.970 
384.624 

9.294 

79110 



) AMP L 1::. k l.H~ 0 F THE Wt A 1 Ht. R l Z AT I 0 l\J PR (J J E. Cl 0 AT A - SA t\11 PI.,. E Gk 0 UP 

~UUSURV (CRtArIUN DATE = 79/10/17.) DATA FOR THE SAMPLE bROUP 

VARlAblt. WlELGblt 

111 t. A f\J 
VAR I Al\ICt. 
111INIMUM 
:<IJV@ PCl 

VALlD CASt.S 

4 .. 581 
126.725 

0 
245.,716 

VAR l AbU:. Wl WORK 

Mt.AN 
VAR I Ar\iCt 
MINIMUM 
C <IP V .. PCT 

VAL!D CAStS 

2.000 
b "'7U6 

0 
129.,47g 

_55 

VAR!Ablt CLNGCuSl 

MtAf\I 
VARIANCL 
1'i11NIMUM 
C., V. r-C l 

VALID CAStS 

1:37 "422 
S0~5.6i3 

i::!7 .. OuO 
~1.6dq 

VARlAblt- WAL~CUSl 

ME.AN 
VAR 1 A11JCt 
MINlMUM 
C .. V.. PC l 

VALlD CA8t-S 

127.222 
.541~ .. 944 

t.t8 .. ouo 
46 .. 3b2 

9 

MONTHS WAilEO FOR ~LlGIB!LlTY 

~TU ERR 
l\UkTOSlS 
l'lliAXIMUIVI 
.. 9s c .. 1. 

Ml~SlNG CA~E~ 

1.111 
2b .. 72~ 
69.00V 

l • l 1 7 

STD Dt.V 
SKEV\NES$ 
SUM 

ro 

MONTHS WAllEU FOR ~OkK TU STARl 

ST IJ t;.RR .. 438 
KUt-<TUS!S 1Q~8b 

MAXIMUM ~"' 000 
.9~ c.1. 1.110 

rv1I~SlNb l.ASE~ 26 

LOST O~ CEILING lN~ULATIUN 

~Tu l:.RK 
KIJkTuS!S 
MAXIMUM 
.. 9~ c.1. 

1 v .. ~A9 
<IJ:,61 

33tt .. OOO 
11b.,08~ 

MI~SIJ\Jb LASE~ lb 

CO~T O~ WALL INSULATlON 

~ TlJ t.Rk 
KLH\TUS.t.S 
MAXIMUM 
.. q'.::> c .. l. 

1 9 .. bbl 
.~82 

239.,vOv 
81 .. 88~ 

-68-

s lD I) t. v 
SKEv-,NtSS 
SUM 

TU 

SlD Ot.V 
SKEV'4Nt.S~ 

SuM 
, TU 

StD OtV 
SKE~1Jl\lt.S~ 
SUM 

TU 

11.257 
4 " q 1 0 

197.000 
8 II> 046 

2.590 
1111 541 

'10.000 
2.890 

11.032 
.,846 

o 1bIL,0 0 0 
158 .. 703 

SB. 'Hn 
.. 404 

1145.,000 
1"12.5b0 

79110 



SAMPI E RUN OF THE wEATHERilATION PROJECT QATA -CONTROL GROttP 

FlLF SUDCONT (CREATION DATE.= 79/10/18111) 

VARJARLE BTUPooB 

MEAN 
VARTANCE 
MINIMUM 
c.v. PCT 

1043Ae905 
.1620E+oa 
3965111647 

38.557 

VALrn CA~ES 37 

~AHIABLE BTUPDDA 

MEAf\t 
'1ARTANCE 
MINIMUM 
C 111 V .. PCT 

10639.07q 
•1648E+Os 

4126111081 
38111159 

VALin CASES 37 

\IAHIABLE Brusoo 

MEAN -200111173 
VARTANCE 8l048n.b45 
MINIMUM •245h111853 
c.v. PCT 449.745 

VALin CASES 37 

- - -
VARrABLE CpODH 

ME.AN 
VARTANCE 
MINIMUM 
C@V .. PCT 

VAL.tr> CASES 

.048 

.ooo 

.019 
41.258 

37 

STD ERR 
KUPTOSIS 
MAX.JMUM 
.95 c.x. 

66111170? 
3111195 

247370673 
9096111911 

MISc;lNG CASES 0 

STD ERR 
KURTOSIS 
MAXIMUM 
.9~ c.1. 

667111418 
3.512 

253860131 
9285.492 

Ml~~ING CASES 0 

STo ERR 
KURTOSIS 
MAXTMUM 
.95 c.1. 

1480004 
11489 

1334.372 
-so0.3.38 

MISc;ll\IG CASES 0 

STD ERR 
KURTOSIS 
MAY I MUM 
"9c:; c II I II 

~"11 S~ I NG CAsE·s 

0003 
2.400 

11107 
ci041 

0 

DATA FOR TH~ CONTROL GROUP 

STD DEV 
SKEWNESS 
SUM 

TO 

STD DEV 
SKEWNESS 
SUM 

TO 

STD DEV 
SKEWNESS 
SUM 

TO 

STD DEV 
SKEWNESS 
SUM 

To 

4024111976 
1.293 

386239111493 
11780.899 

4059.746 
1111346 

~93645.908 
11992,665 

900.270 
-.799 

-740611415 
99.9q2 

.020 
1.350 
1.771 

.054 

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

-69-
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SAMPLE RUN OF THE wEATHERIZATlON PROJECT DATA ... CONTROL GROUP 

FILF SUOCONT (CREATION DATE; 79/10/18.l 

VARJl\BLE CPDDA 

.049 

.ooo 

.019 

MEAl\t 
VARTANCE 
MINT MUM 
C. V ._ PCT 4-1.740 

VALtn 37 

STn ERR 
KURTOSIS 
MAXIMUM 
• 9~ C. I. 

MIS~ING CASES 

111003 
2.860 

0116 
.042 

0 

DATA FOR TH~ CONTROL GROUP 

STD DEV 
SKEWNESS 
SUM 

TO 

.020 
1.430 
1111809 

.056 

- - - - - - - - - -- ~ - - - - - -- - - - - - - - -- - - -
VARTABLE CsAVDD 

MEAN 
VAHifiNCE 
MINIMUM 
c. v GI PCT 

VALin CASE.S 

-.001 
.ooo 

... 016 
~4r,.393 

37 

VARIARLE BrusooFL 

MEAN 
VARTANCE 
MINIMUM 
C.V. PCT 

VALin CASES 

-.295 
.943 

-2. 87&+ 
32q.J27 

25 

- - --
VARTABLE CSAVooFL 

MEAN 
VARTANCE 
MINIMUM 
C 111 V .. PCT 

VALID CASES 

-1.&13 
2s.5t>q 

9.009 
331.330 

- -

STD ERR 
KURTOSIS 
MAXtMUM 
.95 c.1. 

MISc;lNG CASES 

STD EHR 
KUQTOSIS 
MAXIMUM 
.9s c.1. 
~HS~lNG. CASES 

STn ERR 
KUpTOSIS 
MA'(JMUM 
e95 Cele 

Mis~ING CASES 

.001 
2e665 

.007 
-.oo:s 

0 

0194 
.524 

1.032 
-.696 

12 

lo069 
30598 
5.861 

-:h820 

12 

-70-

STD DEV 
SKEWNESS 
SUM 

TO 

STD DEV 
SKEWNESS 
SUM 

To 

STD DEV 
SKEWNESS 
SUM 

To 

111005 
-1.292 

-.038 
.001 

.971 

.066 

.371 

.106 

5.345 
-1.696 

-40.330 
.593 
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SAMPLE RUN OF THE wEATHER I 7 AT I ON PRoJEc T DAT A -CONTROL GROt IP 

Fl LE SuDCoNT ICHEATION DATE = 7g/10/18.) 

VARTiiRLE PCNTRTUS 

Mt.AN -2. 48?, 
\IAr<TANCE 8~.280 
MINTMUM -32.849 
c Ill v .. PCT 36f).508 

VAL In CASES 37 

- - - - - - -
~ARlAHLE 8TUDDFLB 

MEAN 11.67.3 
VARToNCt 2q.t>94 
IVilNTMUM 1.903 
c. v .. PCT 46.604 

VAL In CASES 25 

- .... - '"" - - - -
VAR TABLE BrUDoFLA 

ME.AN 11.968 
VARTANCE 31.56g 
MINIMUM 1.953 
(,, t v" PCT 4r,.948 

'VALTD CASES 25 

VARTAALE FLARFA 

MlAN 1J2~.oao 
VAKTANCE~960l7g,827 
MINIMUM ~80,00o 
C,V. PCT 184,242 

VALTn CASES 25 

-- -

-- -

STD ERR 10491 
KURTOSIS 2el48 
MAXIMUM 12.024 
.95 c.1. 0506 

MISc:;;ING CASES 0 

- - - - - - ........ 

STn ERR 1.088 
KURTOSIS 4.077 
MAXtMUM 28.465 
.gs c.1. g.427 

MISc:;;lNG CASES 12 

- - 1111111111 - - - - - -

STD ERR 1.124 
KlJRTOSIS 3.374 
MAXIMUM 29e206 
.qs c.1. 90648 

MIS~ING CASES 12 

STn ERR 
KU~TOSIS 
MAXTMUM 
• 95 Co I. 

488.270 
24.582 

13000.000 
31711341 

MIS~ING CASES 12 

-71-

-

.... -

DATA FOR THF CONTROL GROUP 

STD DEV 
SKEWNESS 
SUM 

TO 

- - - -

STD DEV 
SKEWNESS 
SUM 

TO 

- - - - -

STD DEV 
SKEWNESS 
SUM 

To 

STD DEV 
SKEWNESS 
SUM 

To 

--

9,071 
1.209 

• 3 
.543 

5.440 
1.616 

?.91.821 
13.918 

.... - - -

5111619 
1.4.33 

299,191 
14,287 

2441.348 
4,940 

1 • 000 
2332,819 
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