APPENDIX B

SURVEY METHODOLOGY AND 

ECONOMETRIC ANALYSIS

I.  SURVEY METHODOLOGY

ORA contracted with Quantum Consulting Inc.
 (QC) to perform the customer preference survey. QC’s Consulting Unit specializes in utility and energy services and has 15 years of experience in conducting surveys.  The Data Collection Unit has extensive experience surveying all types of utility stakeholders, including residential, commercial, industrial and agricultural customers as well as trade allies, employees and shareholders.  QC’s senior staff and Data Collection Unit also have extensive research experience in branding, customer tradeoffs/decision making, customer satisfaction and loyalty, and other issues relevant to utility regulation and competition.    

QC used the survey methodology procedure described below to develop and provide a statistically significant representation of the two area codes.

For the residential segment of the study, QC purchased a Random Digit Dial (RDD) sample in the 310 and 925 area codes.  The RDD sample is generated using blocks of numbers based on area code and the first five digits of a potential telephone number.   Telephone blocks or area code designations assigned exclusively for business use, car phones, military or governmental purposes and marine telecommunication are excluded.  Additionally, RDD sample numbers were checked against a list of approximately 15 million listed business telephones.  If the RDD number proved to be a business listing, a new number was generated from that working block and the procedure repeated an unlimited number of times.  This reduced the number of business telephone numbers in the residential RDD sample by about one-sixth.

For the business segment, QC purchased a sample list in the 925 and 310 area codes with business names including all SIC codes available (this allowed the sample house to determine that the numbers were truly businesses before giving them to QC). The business sample was also broken down into small versus medium sized businesses (small is defined as less than 5 employees; medium is 5 to 99 employees). This produces a sample that is representative of varying business sizes within the two area codes. 

Both the residential and business samples were purchased in 12-to-1 ratios.  This ratio ensures the total number of surveys needed is completed prior to sample exhaustion.  Reasons for noncompleted surveys include disconnected numbers, no answers, fax lines and refusals to participate.  

QC operates its own 35-station Computer-Aided Telephone Interview (CATI) facility that completes 50,000 to 60,000 interviews per year.  QC coded ORA’s questionnaire into a CATI script.  By using this system, numbers were automatically dialed, skip patterns were automatically followed and data was available much more quickly.  This method also ensures higher quality control since responses are entered directly in the database.  
Using the CATI system, QC began surveying on July 28, 1999, and achieved the requested number of completed surveys on August 8, 1999.  Interviews were conducted between 5:00pm and 9:00pm Monday through Friday, 9:00am and 5:00pm Saturdays, and 12:30pm to 8:30pm Sundays.  When there was no answer, the number was tried 5 more times at various times of day. A total of 410 residential and 547 business customers in the 310 and 925 area codes were asked a series of questions about their preferences and experiences with area code splits and area code overlays.

The supervisor to interviewer ratio was 1 to 8.  Supervisors interacted with interviewers while they were conducting surveys.  QC extensively monitored and evaluated interviewer performance to ensure the highest possible quality and strict adherence to project guidelines and procedures.  Interviewers are instructed never to take initial “don’t know” responses, but to reread the question in order to diplomatically elicit a response.

Quality control supervisors listened to and watched all interviewing stations using the silent monitoring system; interviewers did not know that the call was being monitored until the supervisor provided feedback.  A minimum of 15% of all completed surveys were validated using this silent monitoring system.  A quality control supervisor formally evaluated interviewers at least once each day.  The evaluation provided the interviewer with constructive feedback.  The daily evaluation covered topics such as questionnaire delivery, neutrality, verbatim reading, getting appropriate answers to questions, controlling the interview, using the sample correctly, following project instructions, and using the CATI system correctly.

II.
FINDINGS
· 56.53% of respondents favored a split when a new area code is needed, 34.38% favored an overlay, and 9.09% either refused to answer or had no opinion. 61.95% of residential customers favored a split, 28.78% favored an overlay, and 9.27% either refused to answer or had no opinion. 52.47% of business customers favored a split, 38.57% favored an overlay, and 8.96%% either refused to answer or had no opinion.

· 52.28% of respondents in the 310 area code favored a split, 38.37% favored an overlay, and 9.35% either refused to answer or had no opinion. 59.81% of respondents in the 925 area code favored a split, 31.30% favored an overlay, and 8.99% either refused to answer or had no opinion.

· 59.90% of residential customers in the 310 area code favored a split, 31.19% favored an overlay, and 8.91% either refused to answer or had no opinion. 63.94% of residential customers in the 925 area code favored a split, 26.44% favored an overlay, and 9.62% either refused to answer or had no opinion.

· 45.12% of business customers in the 310 area code favored an split, 45.12% favored a overlay, and 9.76% either refused to answer or had no opinion. 57.23% of business customers in the 925 area code favored a split, 34.24% favored an overlay, and 8.53% either refused to answer or had no opinion.

· 46.56% of all respondents were in favor of a separate area code for cellular telephones and pagers, 38.29% were opposed, and 15.05% either had no opinion or refused to answer. A separate area code for cell phones and pagers was also favored by 42.44% of residential customers, and 47.90% of business customers.

· 37.51% of all respondents, 34.39% of residential customers, and 39.85% of business customers were opposed to a single, separate area code for their own cellular telephones and/or pagers.

· 78.16% of all respondents, 71.12% of residential customers, and 83.36% of business customers were opposed to having a different area code for additional telephone lines in the same home or business. The difference between residential and business preferences may reflect the fact that businesses tend to be more severely impacted by area code changes. These changes may result in a loss of business as well as significant printing charges. 

· In the 310 area code: 57.55% of all respondents, 58.91% of residential customers, and 56.28% of business customers felt that 11-digit dialing (an overlay) is either highly inconvenient or very highly inconvenient.

· In the 310 area code: 11.51% of all respondents, 8.91% of residential customers, and 13.95% of business customers anticipated a high or very high cost associated with the change to 11-digit dialing.

· In the 925 area code: 38.33% of all respondents, 28.37% of residential customers, and 44.58% of business customers stated that having their area code changed (from 510 to 925) was either highly inconvenient or very highly inconvenient. 

· In the 925 area code: 20.19% of all respondents, 10.58% of residential customers, and 26.20% of business customers experienced a high or very  high cost associated with having their area code changed.

The Number Of Lines Affects Business Customer Preferences
Since both overlays and geographic splits involve cause additional cost and inconvenience to some users, the degree of unhappiness about area code relief might correlate with the number of lines at a respondent’s business. This expectation was at least partially confirmed by both the survey results and the econometric analysis (see Tables 7-9). Table 3 compares the preferences of business customers by number of lines, as well as the statistical significance of these differences.

Table 3: Business Customer Preferences by Number of Lines



Subject
1
Line
(%)
2
Lines
(%)
3
Lines
(%)
4-5
Lines
(%)
Over 5
Lines
(%)


Sig.*

Favor a special area code for cell phones and pagers
41.77
48.76
52.68
53.70
44.07
.937

Oppose a different area code for additional lines
72.49
71.90
88.39
87.04
90.68
.003

Found 11-digit dialing to be highly inconvenient
(310 area code)**
57.39
66.67
64.10
52.00
50.94
.807

Found change to 11-digit dialing to be unacceptably expensive (310 area code)**
10.87
17.78
7.69
14.00
9.43
.058

Found area code changes to be highly inconvenient
(925 area code)
31.72
39.47
42.47
48.28
49.23
.049

Found area code changes to be unacceptably expensive
(925 area code)
12.69
21.05
26.03
31.03
33.85
.006

Favored a geographic split rather than an overlay.
60.64
57.02
56.25
43.52
50.85
.376

*
The significance level of the estimated coefficient.

** The survey results are at least partially impacted by the low number of respondents in some of the categories. Of the 417 respondents who have 310 telephone numbers: 45 had two lines, 39 had 3 lines, 50 had 4-5 lines, and 53 had over 5 lines. 

III.  ECONOMETRIC ANALYSIS

The following variables were used in the regressions:

is the cumulative distribution function of the standard normal distribution.

Pr(Dac = 1| Xi,) is the probability that a respondent would be opposed to having a different area code for additional telephone lines in the same home or business given the values of the estimated coefficients () and the matrix of independent variables (Xi).

Pr(OC = 1| Xi,) is the probability that a respondent expects to experience either a high or very high cost as a result of a change to 11-digit dialing given the values of the estimated coefficients () and the matrix of independent variables (Xi).

Pr(OI = 1| Xi,) is the probability that a respondent anticipates that they will be  either highly incon​venienced or very highly inconvenience by a change to 11-digit dialing given the values of the estimated coefficients () and the matrix of independent variables (Xi).

Pr(Sac = 1| Xi,) is the probability that a respondent will be in favor of a separate area code for cellular telephones and pagers given the values of the estimated coefficients () and the matrix of independent variables (Xi).

Pr(SC = 1| Xi,) is the probability that a respondent experienced either a high or very high cost as a result of having their area code changed given the values of the estimated coefficients () and the matrix of independent variables (Xi).

Pr(SI = 1| Xi,) is the probability that a respondent was either highly incon​venienced or very highly inconvenienced as a result of having their area code changed given the values of the estimated coefficients () and the matrix of independent variables (Xi).

Pr(Split = 1| Xi,) is the probability that a respondent favored a geographic split rather than an overlay given the values of the estimated coefficients () and the matrix of independent variables (Xi).

AC310 is a dummy variable which takes a value of 1 if the respondent’s telephone is located in area code, otherwise 0.

Bus is a dummy variable which takes a value of 1 if the respondent is a business user and 0 if the respondent is a residential user.

Dac is a dummy variable which takes a value of 1 if the respondent is opposed to a different area code for additional telephone lines in the same home or business, otherwise 0.

LINES indicates the number of telephone lines at the respondent’s place of business.

OC (overlay cost) is a dummy variable which takes a value of 1 if the respondent anticipates a high or very high cost as a result of a switch to 11-digit dialing, otherwise 0.

OI (overlay inconvenience) is a dummy variable which takes a value of 1 if the respondent anticipates that they will either be highly inconvenienced or very highly inconvenienced by a switch to 11-digit dialing, otherwise 0.

Sac is a dummy variable which takes a value of 1 if the respondent is in favor of a separate area code for cellular telephones, otherwise 0.

SC (split cost) is a dummy variable which takes a value of 1 if the respondent experienced either a high or very high cost as a result of having their area code changed, otherwise 0.

SI (split inconvenience) is a dummy variable which takes a value of 1 if the respondent was either highly inconvenienced or very highly inconvenienced as a result of having their area code changed, otherwise 0.

Split is a dummy variable which takes a value of 1 if the respondent favors a geographic split rather than an overlay, otherwise 0.

The Regression Equations

The regression equation related to a different area code for additional telephone lines in the same home or business is:

Pr(Dac = 1| Xi,
= (0 + 1Bus + 2AC310 + 3Lines + 4OC

 + 5OI + 6SC + 7SI)

The regression equation related to the relative additional cost of 11-digit dialing is:

Pr(OC = 1| Xi,
= (0 + 1Bus + Lines + 3OI)

The regression equation related to the relative inconvenience of 11-digit dialing is:

Pr(OI = 1| Xi,= (0 + 1Bus + Lines + 3OC)

The regression equation related to a separate area code for cellular telephones and pagers is:

Pr(Sac = 1| Xi,
= (0 + 1Bus + 2AC310 + 3Lines + 4OC

+ 5OI + 6SC + 7SI)

The regression equation related to the relative additional cost of the change in area code from 510 to 925 is:

Pr(SC = 1| Xi,= (0 + 1Bus + Lines + 3SI)

The regression equation related to the relative inconvenience of the change in  area code from 510 to 925 is:

Pr(SI = 1| Xi,= (0 + 1Bus + Lines + 3SC)

The regression equation related to the choice of a geographic split rather than an
overlay is:

Pr(Split = 1| Xi,= (0 + 1Bus + 2AC310 + 3Lines + 4OC + 5OI + 6SC
+ 7SI)

Regression Results
Table 4: The Different Area Code for Additional Lines Regression
(McFadden R2 = 0.04)

Variable
Coefficient
Std. Error
z-statistic
Sig.*

Constant





AC310





Bus





Lines





OC





OI





SC





SI


1.46


*The significance level of the estimated coefficient.

Table 5: The Cell Phone and Pager Regression
(McFadden R2 = 0.02)

Variable
Coefficient
Std. Error
z-statistic
Sig.*

Constant





AC310





Bus





Lines





OC





OI





SC





SI


2.47


* The significance level of the estimated coefficient.
Table 6: The Overlay Inconvenience Regression
(McFadden R2 = 0.05)

Variable
Coefficient
Std. Error
z-statistic
Sig.*

Constant





Bus


2.51


Lines





OC


6.83


* The significance level of the estimated coefficient.
Table 7: The Overlay Cost Regression
(McFadden R2 = 0.15)

Variable
Coefficient
Std. Error
z-statistic
Sig.*

Constant





Bus


1.93


Lines





OI


6.87


* The significance level of the estimated coefficient.
Table 8: The Split Inconvenience Regression
(McFadden R2 = 0.20)

Variable
Coefficient
Std. Error
z-statistic
Sig.*

Constant





Bus
0.31

2.89


Lines





SC


12.39


* The significance level of the estimated coefficient.

Table 9: The Split Cost Regression
(McFadden R2 = 0.31)

Variable
Coefficient
Std. Error
z-statistic
Sig.*

Constant
2.20

16.08


Bus
0.34

2.29


Lines
0.03

2.75


SI


12.63


* The significance level of the estimated coefficient.

Table 10: The Split or Overlay Regression
(McFadden R2 = 0.04)

Variable
Coefficient
Std. Error
z-statistic
Sig.*

Constant


5.85


AC310


5.87


Bus


2.89


Lines


0.89


OC


0.52


OI





SC





SI


1.78


* The significance level of the estimated coefficient 

Marginal Coefficients

A Probit modeling technique was used to measure the contribution of geographic location, number of telephone lines, the respondent’s previous experiences with implementation of area code relief, and service type (i.e., business or residential) to their preferences. Probit regressions are different from OLS (ordinary least squares) regressions in one important respect. An OLS regression yields the marginal effect of each independent variable on the dependent variable. In a Probit regression, the left-hand side of the equation is Pr(Y = 1| XI,and the coefficients are the coefficients of a function. Thus, an addi​tional step is necessary to calculate the marginal effect of X on Y.

The marginal coefficients of the significant dependent variables (see Table 11) were calculated by:

1.  Forecasting the fitted index and saving the results in series xb.

2.  Calculating the probability function
 for series xb and multiply

the probability function by the estimated regression oefficient(s).

3.  Saving the results of step 2 in series fxb.

4.  Using the mean of the series fxb as the marginal coefficient.

Table 11: The Marginal Coefficients


Variable

Regression
Marginal Coefficient*

AC310
Different Area Code for additional lines
0.03

BUS
Different Area Code for additional lines
0.05

LINES
Different Area Code for additional lines
0.02

OC
Different Area Code for additional lines
0.03

OI
Different Area Code for additional lines
0.09

SC
Different Area Code for additional lines
0.06

SI
Different Area Code for additional lines
0.06

BUS
Overlay cost
0.03

Table 11: The Marginal Coefficients (continued)


Variable

Regression
Marginal Coefficient*

OI
Overlay cost
0.10

BUS
Overlay inconvenience
0.07

LINES
Overlay inconvenience
0.00

OC
Overlay inconvenience
0.41

AC310
Separate area code for cell phones and pagers
0.13

BUS
Separate area code for cell phones and pagers
0.07

LINES
Separate area code for cell phones and pagers
0.09

OC
Separate area code for cell phones and pagers
0.05

OI
Separate area code for cell phones and pagers
0.12

SC
Separate area code for cell phones and pagers
0.13

SI
Separate area code for cell phones and pagers
0.12

BUS
Split cost
0.05

LINES
Split cost
0.00

SI
Split cost
0.22

BUS
Split inconvenience
0.07

LINES
Split inconvenience
0.00

SC
Split inconvenience
0.43

AC310
Split or overlay
0.27

BUS
Split or overlay
0.01

LINES
Split or overlay
0.00

OC
Split or overlay
0.04

OI
Split or overlay
0.24

SC
Split or overlay
0.06

SI
Split or overlay
-0.08

*Rounded to two decimal places.

� Quantum Consulting is located at 2030 Addison Street, Suite 410, Berkeley, CA 94704


� Customers in the  310 area code are now required to dial 1+ area code + 7-digit number for all calls.


� This is also known as the density function.
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