SERVICE QUALITY ANALYSIS UPDATE:
4F FRONTIER CALIFORNIA

Principal observations and takeaways:

® The greatest demand drop-offs for legacy POTS services generally occurred in the
largest of Frontier's reporting units.

® Over the 2016-2019 Frontier ownership period, POTS access lines in service
experienced a 52.3% decrease, dropping from 1,201,218 to 572,975. Thus, in less than
four years after taking over the ILEC, more than half of Frontier California's POTS
customers had discontinued their service.

® Over the period of Frontier ownership, the relative drop-off in legacy POTS access lines
greatly exceeded the relative decrease in total out-of-service incidents; thus, under
Frontier ownership, out-of-service incidents per 100 access lines in service increased.

® Improvements in service quality that were accomplished during the first seven quarters
following Frontier's takeover were reversed in 2018-2019, which saw increases in the
numbers of service outages lasting more than 24 hours and in the average duration of all
service outages.

® 57.85% of the roughly 112,022 out-of-service conditions (34.84% on an "adjusted" basis)
remained uncleared after 24 hours by Frontier during the 2018-2019 Phase 2 period. For
the 118,402 out-of-service conditions during the 4/2016-12/2017 Phase 1 period, 53.83%
(47.01% on an adjusted basis) remained uncleared after 24 hours. To satisfy the GO
133-C/D §3.4(c) requirement, these percentages would need to drop to less than 10%.

® Wire centers upgraded with Fiber-to-the-Premises ("FTTP") capable of providing FiOS
broadband services achieve better service quality performance scores in virtually every
category than those without such upgrades. But Frontier lost ground in all of these
metrics both in upgraded and non-upgraded wire centers over the 2018-2019 period.

® The strong relationship between the number of POTS lines in a wire center and the
quality of service provided that we had identified in Phase 1 has generally persisted into
Phase 2.
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Principal observations and takeaways (continued):

The largest increases in service outages occurred in wire centers with the lowest POTS
drop-off rates; the incidence of service outages increased more slowly or remained
almost constant in wire centers with successively larger drop-off rates.

Frontier service quality metrics continue to show the best results in higher-density

serving areas.
Except in those areas with the lowest population density, Frontier's response to
out-of-service conditions had generally improved over the period immediately following

its takeover. However, by 2018, these gains had started to reverse.

Service quality metrics in all six Frontier Operating Areas generally improved from the
April 2016 acquisition date through the end of 2017, but this pattern reversed course

starting in 2018.
The Operating Areas with the largest presence of fiber upgrades continue to exhibit the

lowest number of OOS incidents and the shortest outage durations for those that do

occur over the full 2016-2019 period.
The trend in average duration of all out-of-service conditions, excluding those cleared
within one hour, has been steadily increasing over the 2016-2019 Frontier ownership

period.
The largest increases in service outages continued to occur in wire centers with the

[
lowest POTS drop-off rates.
The Operating Areas within which most of the Verizon and Frontier FTTP upgrades have

occurred have experienced the lowest number of OOS incidents and the shortest outage

[ )
durations for those that do occur.
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Wire centers serving areas with the highest population density exhibit the
fewest number of out-of-service conditions per 100 access lines under
Frontier management, but wire centers in all density categories have seen
increases in OOS rates over the 2018-2019 period.

Service outages tend to be shortest in wire centers serving the more densely
populated areas, but wire centers in all density categories have seen
increases in OOS duration over the 2018-2019 period.

Wire centers serving the more densely populated areas tended to clear a
higher percentage of out-of-service conditions within 24 hours, but wire
centers n all density categories have seen reductions in this metric over the
2018-2019 period.

The number of days needed to clear 90% of service outages is shortest for
wire centers serving more densely populated areas, but wire centers in all
density categories have seen increases in days-to-clear over the 2018-2019
period.

Frontier's Desert and Northern Operating Areas, which have responsibility
for wire centers serving the least densely populated areas, exhibit the
highest number of out-of-service conditions per 100 access lines.

Service outages tend to be shorter in those Operating Areas serving more
densely populated areas.

Operating Areas serving the more densely populated areas have the best
record of clearing a high percentage of out-of-service conditions within 24
hours, but these clearance rates experienced significant increases in all six
Operating Areas in 2018-2019.

Figure 4F.33: The number of days needed to clear 90% of service outages had been
improving in all except the Desert Operating Area following the Frontier
takeover, but in 2018-2019 all Operating Areas saw significant escalations
in outage durations.
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A NOTE ABOUT FRONTIER WIRE CENTER DATA

In total, Frontier California, and Verizon California before it, operate approximately 270 wire
centers. Under Verizon ownership, the company had been reporting trouble ticket and out-of-
service data separately for each of these 270 wire centers. However, for some unexplained
reason, following its takeover, Frontier has administratively — but not physically — imple-
mented a succession of consolidations of a number of these individual wire centers for
reporting purposes, ultimately into approximately 198 combined “reporting units.” ETI
believes that Frontier's unexplained restructuring of its wire center data undermines the
Commission’s clear intent, in adopting the variouis GO 133 reporting requirements, to obtain
and track service quality at the individual wire center level. By merging two or more separate
wire centers into a single unit for reporting purposes, Frontier effectively conceals its service
quality metrics for each of the individual wire centers within the consolidated group. As a
consequence, the Commission can no longer track GO 133-C/D service quality performance
at the wire center level for roughly half of all Frontier wire centers. Additionally, because
some data continues to be reported at the individual wire center level and some wire center
names and CLLI codes seem to have been changed or eliminated altogether, these consoli-
dations have made it difficult to accurately integrate multiple datasets for analysis purposes.
Henceforth in this Report, we shall refer to Frontier “reporting units” rather than as wire
centers.

Introduction

The study period for Phase 1 of this Network Examination ended in December 2017. Only
21 of the 96 months under examination post-dated the transfer of control of the former Verizon
California ILEC entity to Frontier Communications Corp. In order to provide a long-run
assessment of the company’s service quality performance, it was necessary to include all eight
years of trouble report records and other relevant data as submitted by the company under both
Verizon and Frontier management. As of the end of December 2019, however, the company will
have been under Frontier management for 45 months. During this period, Frontier has put its
own stamp on the company’s operations and, accordingly, there seems little point in retaining the
Verizon ownership period in our analysis. More importantly, and as discussed in greater detail
in Chapter 8 below, the company’s parent has been in the throws of a massive financial crisis
that began shortly after it took over the three former Verizon ILECs — in California, Texas and
Florida (the “CTF acquisition”) — that ultimately led to its seeking Chapter 11 bankruptcy
protection in April 2020. For all of these reasons, our Phase 2 analysis of Frontier California’s
service quality performance will be limited to the April 2016 through December 2019 period of
Frontier ownership.

Frontier has been hemorrhaging customers almost from the date of the acquisition
Like ILECs nationwide, Verizon California had been losing customers for its legacy services

long before it announced its deal in February 2015 to sell the three CTF companies to Frontier
for $10.54-billion. On the date of that announcement, Verizon California was still serving
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approximately 1.45-million POTS access lines.** By the time the deal closed on April 1, 2016,
that number had dwindled by 16.6%, to 1,201,218.* As of the end of the Phase 1 study period
(December 31, 2017), Frontier California was serving only 879,489 POTS access lines,*®
representing a drop of 26.8%, relative to the April 1, 2016 acquisition date, and as of the closing
date of the Phase 2 study period (December 31, 2019), only 572,975 legacy service access lines
remained on the Frontier California network,”’ a decrease of 52.3% relative to the April 1, 2016
closing date of the CTF acquisition.® Moreover, these losses were hardly confined to POTS-
type services. As of February 2015 when the deal was announced, FiOS — Verizon’s brand name
for its Fiber-to-the-Premises (“FTTP”’) broadband service — was available to approximately 2.65-
million homes within the Verizon California operating area.” Indeed, the broad availability of
FiOS across all three of the CTF companies was seen as a major justification for Frontier’s
acquisition. But by the closing date on April 1, 2016, only gy ll Frontier California
customers were still taking FiOS from the company, and as of the end of 2019, that number had
dwindled to only JJjiiill->’ Table 4F.1 presents POTS access line data for the Frontier
ownership period.

In total, Frontier California, and Verizon California before it, operate approximately 270
wire centers.”’ Under Verizon ownership, the company had been reporting trouble ticket and
out-of-service data separately for each of these 270 wire centers. However, for some
unexplained reason, following its takeover, Frontier has administratively -- but not physically --
consolidated a number of these individual wire centers for reporting purposes, ultimately into
around 198 combined “reporting units.”** ETI believes that Frontier’s unexplained restructuring
of its wire center data undermines the Commission’s clear intent, in adopting the variouis GO
133 reporting requirements, of obtaining and tracking service quality at the wire center level.
By combining two or more separate wire centers into a single reporting unit, Frontier has
effectively concealed its service quality metrics for each of the wire centers that had been

24. Verizon California GO-133-C Quarterly Report, 1Q15.

25. Frontier California responses to CD Data Requests 11-F-07, 13-F-02.

26. Frontier California response to CD Data Requests 11-F-07, 13-F-01.

27. 1d.

28. Id.

29. CD Staff has advised us that Verizon offered broadband in 85,973 Census blocks in California at the end of
2015. As of that date there were an estimated 2,645,000 households in those 85,973 Census blocks. Thus, approxi-
mately 2,645,000 households in California were passed by FiOS-capable facilities as of that date.

30. Frontier California Response to CD Data Request 13-F-3.

31. Frontier Response to CD DR 11-F-06, “Attachment 11-F-6 - Confidential Wire Center Name and CLLI Code
Data.xlsx”.

32. Frontier California response to CD Data Requests 11-F-07, 13-F-01.
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consolidated. As a consequence, the Commission can no longer track GO-133 C/D service
quality performance at the wire center level for roughly half of all Frontier wire centers.
Additionally, because some data continues to be reported at the individual wire center level,
these consolidations have made it difficult to accurately integrate multiple datasets for analysis
purposes. Henceforth in this Report, we shall refer to Frontier “reporting units” rather than as

wire centers.

Notably, the greatest demand drop-offs generally occurred in the largest reporting units:

Over the 2016-2019 Frontier ownership period, POTS access lines

in service experienced a 52.3% decrease, dropping from 1,201,218
5 || t0572,975. Thus, in less than four years after taking over the ILEC,
more than half of Frontier California's POTS customers had

discontinued their service.

Table 4F .1

FRONTIER CALIFORNIA
DROP-OFF IN POTS DEMAND AT REPORTING UNITS OF VARYING SIZES
APRIL 2016 - DECEMBER 2019

April 1, 2016 December 2017 December 2019

Reporting Reporting Reporting  Total

Reporting Unit Size Units Total lines Units Total lines Units lines

0-1,000 81 30,422 88 30,805 101 32,267
1,001-3,000 29 51,011 40 77,591 35| 60,164
3,001-10,000 45 269,117 43 290,377 48| 272,928
10,001-20,000 27 378,236 19 268,812 12| 163,538
20,000+ 16 472,432 8 211,904 2| 44.078
TOTAL | 198 | 1,201,218 198 | 879,489 | 198 | 572,975

Figure 4F.1 below tracks total Frontier California POTS access lines in service over the entire
2016-2019 period.
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Figure 4F 1

Figure 4F.1. Frontier California has lost more than half of its POTS Access

Lines in Service since taking over the company in 2016.
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Trouble Reports and POTS Lines in service — a more granular perspective

Viewed at the individual reporting unit level, the ratio of out-of-service conditions to total
POTS lines has varied both from month-to-month and as a long-term trend over time. Focusing
specifically upon out-of-service conditions not cleared after 24 hours, some wire centers have
experienced significant increases in the incidence of this condition, while others have seen
improvements. The following Tables summarize the most recent 24 months’ (2018-2019) exper-
ience, all under Frontier ownership, with respect to four service quality metrics. Each table
provides the 20 wire centers with the poorest and the 10 wire centers with the best performance
with respect to each of these four metrics. Table 4F.2 presents the percentages of out-of-service
conditions not cleared within 24 hours (expressed on a per 100 POTS lines per month basis).
Table 4F.3 provides the average out-of-service durations. Table 4F.4 provides the percentages
of out-of-service incidents cleared within 24 hours. Table 4F.5 provides the number of days to

clear 90% of out-of-service conditions. Table 4F.6 provides all of these data elements for all

post-acquisition Frontier reporting units, sorted alphabetically.
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Frontier Service Quality Performance

In this section, we present the companywide results in a form comparable to that provided
above for AT&T. Appendix 4F-1 provides a compilation of individual wire center and reporting
unit statistics covering the Frontier ownership period and includes, for each wire center (or
reporting unit under Frontier), data and trend line calculations for several performance metrics
relating to OOS conditions cleared within varying lengths of time.

Effect of persistent access line losses on the volume of customer trouble reports

As noted above, over the April 2016 to December 2019 study period, Frontier California
experienced a net loss of 628,243 of its POTS access lines, going from 1,201,218 ss of April 1,
2016 to only 572,975 as of December 2019, a 52.3% drop-off. Notably, the calculated long-term
trend in total out-of-service incidents decreased by only 28.5%, from 17,824 in the second
quarter of 2016 to 12,752 in the fourth quarter of 2019. Thus, while POTS lines in service saw a
52.3% decrease over the period, out-of-service incidents decreased by about 28.5% (see Figure
4F.2). Over the period of Frontier ownership, the relative drop-off in legacy POTS access lines
greatly exceeded the relative decrease in total out-of-service incidents. Out-of-service incidents
per 100 access lines in service thus increased over the period under Frontier management. The
relationship between these two downward trends is also demonstrated in Figure 4F.2, which
plots both the drop-off in access lines and in out-of-service incidents. Figure 4F.3 plots the
number of out-of-service incidents per 100 POTS lines in service, and shows this metric steadily
increasing from a predicted level of 0.50 in the second quarter of 2016 to 0.75 in the fourth
quarter of 2019, a 50% increase. Over the 2018-2019 Phase 2 study period, this metric increased
from a predicted value as of the beginning of 2018 of .055 to 0.77 as of the end of 2019, an

increase of 41.8% in just the past two years.

Over the period of Frontier ownership, the relative drop-off in legacy
POTS access lines greatly exceeded the relative decrease in total
IE%D out-of-service incidents; thus, under Frontier ownership, out-of-service
incidents per 100 access lines in service increased.
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Figure 4F 2

Figure 4F.2. The number of Out-Of-Service incidents has fallen by a smaller
percentage than the drop-off in POTS access lines over the 2016-2019 period of

Frontier ownership.
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Figure 4F 3

Figure 4F.3. There has been a steady upward trend in the number of
out-of-service incidents per 100 access lines in service under Frontier ownership,
and a further increase over the 2018-2019 Phase 2 study period.
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Out-of-service conditions
Not only has Frontier seen a significant upward trend over the 45-month Phase 1/2 study
period in the total number of out-of-service incidents per 100 access lines, the number of
out-of-service incidents extending for more than 24 hours per 100 access lines, which had been
falling over the first seven quarters of Frontier ownership, has reversed course and is rising over

the 2018-2019 Phase 2 period, as shown in Figure 4F.4.

Duration of out-of-service conditions

A principal focus of the Commission’s concerns regarding ILEC service quality is with

respect to the frequency and duration of out-of-service conditions. GO 133-C/D has placed
particular emphasis upon protracted out-of-service situations, focusing specifically upon POTS

lines that are not restored within the first 24 hours.

Gains that had been achieved by Frontier in reducing the actual durations of reported OOS
conditions occurring in the immediate post-acquisition period were reversed, with outages
becoming progressively longer in overall duration after 2017. Figure 4F.5 plots the average
duration of all out-of-service conditions. The immediate post-acquisition improvement also
reversed course after the beginning of 2018. As shown in Figure 4F.6, a similar pattern can be

seen for the average duration of all out-of-service conditions in excess of one hour — this metric
eliminates those incidents than can typically be easily resolved through telephonic interaction
with the customer, such as advising the customer to make sure that the handset is plugged in or
that the battery in a cordless phone has not run down. Even the most problematic out-of-service
situations — those extending beyond 24 hours — which had held roughly constant over the 2016-
2017 period, showed a marked increase in average duration for 2018-2019 (Figure 4F.7).
Figures 4F.8 and 4F.9 present these same metrics on an adjusted basis (i.e., excluding Sunday
and holiday hours and OOS conditions beyond management’s control), both of which follow

similar patterns to those for actual durations.

Improvements in service quality that were accomplished during the first
seven quarters following Frontier's takeover were reversed in 2018-2019,
which saw increases in the numbers of service outages lasting more than

24 hours and in the average duration of all service outages.
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Figure 4F.4. The number of out-of-service incidents exceeding 24 hours per 100
access lines was initially decreasing under Frontier ownership, but has now been
on the rise over the 2018-2019 period.
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Figure 4F.5. The average duration (actual) of all out-of-service conditions had
been improving during the first two years of Frontier ownership, but that trend

has sharply increased over the 2018-2019 period.
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Figure 4F 6

Figure 4F.6. The average duration (actual) of out-of-service conditions greater
than one hour had been improving during the first two years of Frontier

ownership, but that trend has sharply increased over the 2018-2019 period.
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Figure 4F.7. Average actual (actual) duration of all out-of-service incidents in
excess of 24 hours in duration has been trending upward over the 2018-2019
period.
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Avg Duration (Adjusted)
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Figure 4F.8. Average duration of all out-of-service incidents adjusted for

Sundays and holidays had been improving during the first two years of Frontier

ownership, but that trend has sharply increased over the 2018-2019 period.
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Figure 4F.9. Average duration of all out-of-service incidents in excess of 24

hours adjusted for Sundays and holidays has been trending upward over the

2018-2019 period.
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Out-of-service conditions cleared within 24 hours

GO 133-C/D §3.4(c)’s “Minimum Standard Reporting Level” requires that “90% of all out of
service trouble reports [be cleared] within 24 hours [as] the set minimum standard.” As Table
4F.7 demonstrates, over the 45-month period under Frontier management, Frontier California
has never come even remotely close to meeting this 90% requirement. Figures 4F.10 and 4F.11
plot these percentages and trends graphically for actual and adjusted OOS durations,
respectively. There were improvements immediately following the Frontier acquisition, but
these gains were not sustained in 2018-2019.

Table 4F.7
FRONTIER CALIFORNIA

PERCENTAGES OF ACTUAL AND ADJUSTED (“CPUC”)
OUT-OF-SERVICE CONDITIONS CLEARED WITHIN 24 HOURS
AND DAYS REQUIRED TO CLEAR 90%

Actual Adjusted
Pct. Cleared within Days Required to Pct. Cleared within Days Required to

24 hours Clear 90% 24 hours Clear 90%
2Q2016 22.0% 5.70 28.0% 4.72
3Q2016 38.8% 3.95 44.5% 3.01
4Q2016 53.7% 3.75 60.6% 2.77
1Q2017 31.1% 6.23 36.8% 5.08
2Q2017 63.1% 3.04 70.0% 2.14
3Q2017 63.6% 3.06 72.2% 215
4Q2017 69.0% 2.69 78.6% 1.77
1Q2018 56.3% 3.27 66.3% 2.30
2Q2018 65.6% 2.85 79.3% 1.78
3Q2018 66.8% 2.80 79.3% 1.74
4Q2018 52.4% 3.44 75.1% 2.06
1Q2019 16.1% 10.70 48.6% 8.17
2Q2019 29.8% 7.65 59.3% 5.39
3Q2019 28.4% 6.07 61.5% 4.68
4Q2019 35.3% 4.99 63.3% 3.1

Frontier’s ability to clear OOS conditions quickly —i.e., over time, a successively smaller
percentage of OOS conditions were being cleared within 24 hours — varied. On an actual basis
(Figure 4F.10), Frontier had seen improvements in clearing OOS conditions within 24 hours
over the April 2016 to December 2017 period, but that percentage decreased over the 2018-2019
period.. The same pattern existed when examined on an adjusted basis (Figure 4F-11). Taken
over the entire 45 months under Frontier management, the percent of outages cleared within 24

ECONOMICS AND 214
TECHNOLOGY, INC.

CONFIDENTIAL AND PROPRIETARY PER P.U. CODE § 583, GENERAL ORDER 66-D, & D.16-08-024



4F | Service Quality Analysis Update: Frontier California

hours decreased with respect to actual durations, but improved slightly with repsect to adjusted

durations, even though both metrics saw declines over the 2018-2019

57.85% of the roughly 112,022 out-of-service conditions (34.84% on an
"adjusted" basis) remained uncleared after 24 hours by Frontier during
the 2018-2019 Phase 2 period. For the 118,402 out-of-service conditions

during the 4/2016-12/2017 Phase 1 period, 53.83% (47.01% on an
adjusted basis) remained uncleared after 24 hours. To satisfy the GO

(IS
133-C/D §3.4(c) requirement, these percentages would need to drop to

less than 10%.
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Figure 4F 10

Figure 4F.10. Percentage of all out-of-service conditions cleared within the first
24 hours (actual) had been improving during the first two years of Frontier
ownership, but that trend has sharply decreased over the 2018-2019 period.
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Figure 4F 11

Figure 4F.11. Percentage of all out-of-service conditions cleared within the first
24 hours (adjusted for Sundays and holidays) had been improving during the first
two years of Frontier ownership, but that trend has sharply decreased over the
2018-2019 period.
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As with AT&T, ETI’s other approach to examining this “90% cleared within 24 hours”
requirement is to calculate the average length of time it took for Verizon or Frontier to reach the
90% cleared threshold. These results are also summarized on Table 4F.7 above, and are plotted
on Figures 4F.12 (actual) and 4F.13 (adjusted) below. Both metrics saw improvement over the
April 2016 to December 2017 period but, as with the other out-of-service metric we examined,

these gains did not persist into 2018-2019.

As we noted in our Phase 1 Report (Chapter 2), there were only two months over the entire
Phase 1 2010-2017 study period where Verizon California or Frontier California had succeeded
in meeting the GO 133-C/D §3.4(c) “90% cleared within 24 hours” requirement. This was in
February and March 2016, the final two months under Verizon ownership. In D.15-12-005, the
decision approving the transfer of the company from Verizon to Frontier, the Commission had
imposed such pre-transaction compliance as a condition for approval of the transfer.”> Verizon
did, in fact, meet the “90% cleared within 24 hours” requirement in the two months immediately
preceding the transfer, but once Frontier took over the company it has been unable to come even
close to satisfying this condition at any point under its ownership. In fact, under Frontier
ownership, the number of days required for Frontier California to meet the 90% objective has

increased.

33. D.15-12-005, Decision Granting Application Subject to Conditions and Approving Related Settlements,
December 9, 2015, at 67.
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Figure 4F 12

Figure 4F.12. Days required to clear 90% of all out-of-service conditions
(actual) had been dropping during the first two years of Frontier ownership, but

that trend has been getting longer over the 2018-2019 period.
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Figure 4F. 13

Figure 4F.13. Days required to clear 90% of all out-of-service conditions
(adjusted for Sundays and holidays) had been dropping during the first two years
of Frontier ownership, but that trend has been getting longer over the 2018-2019

period.
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Table 4F.8(a) and (b) provide the results of linear regression trend line calculations for the
GO 133-C/D §3.4(c) “minimum standard” of “90% of all out of service trouble reports within 24
hours” for each of the Frontier California Reporting Units. Table 4F.8(a) covers the full 45
month period of Frontier ownership;Talbe 4F.8(b) is limited to the Phase 2 2018-2019 period. As
with AT&T, there was considerable variation across all of Frontier’s 201 Reporting Units both in
terms of percent of out-of-service trouble tickets cleared within 24 hours and the number of days
required to clear 90% of all out-of-service conditions. The tables also provide similar trend line
calculations for the number of days required to clear 90% of all out-of-service conditions, the
number of out-of-service reports per 100 access lines, and the average out-of-service duration.
The individual wire center regression calculations shown on Tables 4F.8(a) and (b) were
prepared using quarterly time-series data. The tables provide the starting and ending predicted
values for the variable being examined (e.g., the starting and ending predicted values for the
percentage of out-of-service tickets cleared within 24 hours) and the mean value over the full 45-
month period (Table 4F.8(a)) or the 2-year Phase 2 period (Table 4F.8(b)).

The values shown for the trend lines are the coefficients of the independent variable in each
case — i.e., the quarterly time period — which when applied to the time variable produced the
predicted value for the percent cleared within 24 hours, or the number of days required to clear
90%. The coefficient would appear graphically as the slope of a plotted trend line. For the
“percentage cleared within 24 hours” metric, a positive value of the coefficient indicates
improvement over time (i.e., an upward sloping trend line); a negative value indicates that over
time the ILEC’s record of meeting this standard has been deteriorating. For “days required to
clear 90%,” a negative value of the slope of the trend line indicates that, over time, it is taking
less time for the ILEC to meet the 90% completion objective — thus, an improvement in
performance. Positive values for the coefficient of “days required to clear 90%” indicates that it
is taking longer for the Company to reach the target 90% cleared threshold.

We have sorted these tables by the coefficient of Percent Cleared within 24 Hours, from
lowest (i.e., most negative, or worst result) to highest (most positive, or best result). The
“Coefficients” shown for each of the four metrics on this table represent the slope of the
estimated trend line based upon the actual out-of-service incidents experienced in the wire center
over the full 45-month period (Table 4F-8(a)) and for the 2-year 2018-2019 period (Table 4F-
8(b)). A positive value for the coefficient indicates an upward trend — i.e., that if plotted on a
graph the trend line would go from the lower left to the upper right of the chart. The higher the
positive value of a coefficient, the greater the rate of increase over time.
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4F | Service Quality Analysis Update: Frontier California
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4F | Service Quality Analysis Update: Frontier California

The regression coefficient represents the change, up or down, in the trend on a per-quarter
basis. For example, the following values are shown for Frontier’s San Bernardino wire center
(SNBRCAXK) over the 2016-2019 period with respect to the Percent Cleared within 24 Hours
metric. We selected San Bernardino for this example because of the significant change in

service quality performance that occurred after 2017:

San Bernardino — Percent out-of-service cleared within 24 hours — 2Q2016-4Q2019

an

Confidenc | Starting value | Ending value -
Mean Regression e - 2nd Quarter 4th Quarter
Value Coefficient | t-statistic Interval 2016 2019
(Mean Val) (Coef) (t-stat) (Conf.) (2Q16 Value) | (4Q19 Value)
43.10% -1.1805 —0.9379 63.5% 51.36% 34.83%

From this, we learn that the mean (average) percentage of out-of-service conditions cleared by
Frontier within 24 hours was 43.10% over the full 45-month period. At the beginning of the
period (second quarter 2016), the predicted regression trend line indicated that Frontier was
clearing 51.36% within 24 hours; by the end of the period (fourth quarter of 2019), that
performance indicator had dropped to only 34.83%. These are not the actual clearance
percentages for either of the two quarters; they are the predicted rate of OOS clearances based
upon the linear regression calculation. The “regression coefficient” of —1.1805 is interpreted as
the rate of change in the predicted trend per quarter — i.e., as each quarter went by, the percent
cleared within 24 hours was decreasing by approximately 1.1805%. The ¢-statistic is a measure
of the statistical significance of the estimated coefficient, specifically, the confidence that the
regression coefficient is significantly different from zero. In general, a #-statistic with an
absolute value in excess of roughly 2.0 denotes statistical significance at the 95% confidence
level. Here, a t-value of —0.9379 corresponds to a confidence level of 63.5%. The confidence
level corresponding with the ¢-values are also provided on the tables. In this instance, the
performance of the San Bernardino wire center with respect to the “percent cleared within 24
hours” metric is, in and of itself, not statistically significant over the full 45-month time frame.
However, as we discuss below, our analysis does not end with this determination.

If we then compare the results for the San Bernardino wire center over the full 2016-2019
period with the corresponding results for just the 2018-2019 Phase 2 study period from Table
4A.8(b), we observe a dramatic shift in performance:

San Bernardino - Percent out-of-service cleared within 24 hours

Mean Regression Confidence | Starting value - 2nd | Ending value - 4th
. Value Coefficient | t-statistic Interval Quarter 2016 Quarter 2019
Period (Mean Val) (Coef) (t-stat) (Conf.) (2Q16 Value) (4Q19 Value)
2Q16-4Q19 43.10% —-1.1805 -0.9379 63.5% 51.36% 34.83%
1Q18-4Q19 41.60% —6.3893 -4.1174 99.6% 105.49% 16.04%
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The regression coefficient for the 2018-2019 period has become highly negative, at —6.3893,
indicating a highly pronounced downward trend. The high value for the #-statistic, at —4.1174,
reflecting a confidence level of 99.6%, further confirms the statistical significance of this drop-

off in performance.

Although the #-statistics for many of the individual wire centers on both Tables 4F.8(a) and
4F.8(b) are relatively low, it would be incorrect to dismiss the regression results as lacking in
statistical significance. Both tables have been sorted in order of the regression coefficient, from

most negative to most positive.

Regression analyses covering all Frontier wire centers over time using a “Fixed Effects
Panel Model.”

The individual wire center regression results in Table 4F.8(a) show that the Percent of OOS
Cleared Within 24 Hours had been steadily decreasing over the 2Q2016-4Q2019 period for the
majority of Frontier wire centers. The results in Table 4F.8(b) show that the Percent of OOS
Cleared Within 24 Hours was decreasing at an even greater rate during the Phase 2 study period
1Q2018-4Q2019. Several key observations can be drawn from an exmination of the individual

wire center regression results in these two Tables:

(1) The #-statistics on the regression coefficient for many individual wire centers, particularly
when viewed over the full 2Q2016-4Q2019 period, is relatively low, possibly raising
questions as to the statistical significance of these results.

(2) However, for the vast majority of individual wire centers, the regression coefficient taken
over the entire 2Q2016—4Q2019 period is negative, indicating a downward slope of the

trend line.

(3) The slope of the Phase 2 (1Q2018-4Q2019) trend line is in almost every instance
considerably more negative than for the entire 2Q2016—4Q2019 period, irrespective of
the confidence level indicated by the #-statistic for any particular wire center.

There are several possible explanations for the relatively low ¢ values for many of these individ-
ual wire center regressions. First, we are dealing with a very limited number of observations —
15 quarters over the full period under Frontier management, and only 8 quarters within the Phase
2 study period. Second, for many individual wire centers, there appear to be large variations
from one period to the next. On the other hand, and as noted above, the trend lines for most wire
centers follow a similar pattern irrespective of the nominal statistical significance of the individ-
ual regression results. In order to further corroborate these seemingly consistent patterns
indicated by the individual wire center regression calculations, we utilized a technique known as
a “Panel Model” that combines both the temporal and cross-sectional (across all Frontier wire
centers) variation in the trouble report data so as to determine the average performance across all
Frontier wire centers over time. This is accomplished by formulating several “fixed effects
regression models” using quarterly data for the complete set of Frontier wire centers. A “fixed
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effects regression” or “panel data model” allows us to estimate the average time trend over all
Frontier wire centers while controlling for any time-invariant factors that might affect wire
center performance, such as geography, transmission technology, or any other wire center-
specific attributes that are fixed over time). By pooling data from all wire centers together, the
fixed effects model generates an estimate of the average time trend across all wire centers (the
slope coefficient). This is far more precise than any individual wire center regression result
because the model includes many more observations. Like the individual wire center
regressions, the fixed effects model estimates an equation of the form,

Vi = Bo T B Xy

where y, is the dependent variable (e.g. percent cleared within 24 hours), x;, is the independent
variable (in this case, time), and the subscripts i and t denote the wire center and quarter,
respectively. Similar to the individual wire center regressions, /3, essentially represents the
average intercept across all wire centers, and f,, the regression coefficient, represents the
average time trend across all wire centers. Also, like the individual wire center regressions, the
fixed effect model produces summary statistics such as z-statistics, an F-statistic, and an
R-squared, all of which can be used to evaluate the precision and fit of the model's results.

The tables below display the results of three fixed effects regressions for three distinct time
periods, 2Q2016—4Q2019, 2Q2016-4Q2017 (Phase 1), and 4Q2017-4Q2019 (Phase 2). Table
4F.9 provides the regression statistics for the Percent Cleared within 24 hours (Actual) metric.
Tables 4F.10 through 4F.12 provide regression statistics for the Out of Service per 100 Access
Lines-Monthly, Average Out-of-Service Duration , and Days Required to Clear 90% (Actual).
Table 4F.9 shows that, over the period 2Q2016—4Q2019 and across all Frontier California wire
centers , on average the Percent of OOS Cleared Within 24 Hours decreased by 0.875% each
quarter. Estimating separate trends for Phase 1 and Phase 2 of the Network Examination, we can
determine how Frontier's performance changed over time. During Phase 1,the Percent of OOS
Cleared Within 24 Hours taken across all Frontier wire centers increased, on average, by 5.173%
each quarter, while in Phase 2, that same metric taken across all Frontier wire centers decreased,
on average, by 5.335% each quarter. Each of these trends is statistically significant at the 99%

confidence level.
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Dependent Variable - Percent Cleared within 24 hours (Actual)

Regression Statistic

Table 4F.9

FRONTIER CALIFORNIA
FIXED EFFECTS REGRESSION RESULTS

2Q2016-4Q2019

2Q2016-4Q2017

4Q2017-4Q2019

Slope Coefficient -0.91038 5.091216 -5.2068
t-statistic -8.49642 13.49695 -22.6517
Intercept 48.99126 24.68729 98.57107
t-statistic 57.15331 16.36167 38.98408
R-squared 0.029841 0.238543 0.332473
F-statistic 72.1892 182.1676 513.1009
No. of Observations 2850 1330 1710
Table 4F.10

FRONTIER CALIFORNIA
FIXED EFFECTS REGRESSION RESULTS

Dependent Variable - Days Required to Clear 90% (Actual)

Regression Statistic 2Q2016—4Q2019 2Q2016-4Q2017 4Q2017-4Q2019
Slope Coefficient 0.219131 -0.12265 0.531863
t-statistic 10.49139 -1.48148 8.108135
Intercept 3.374997 4.844577 -0.26069
t-statistic 20.19822 14.62879 -0.36129
R-squared 0.035189 0.003495 0.058317
F-statistic 110.0694 2.194788 65.74185
No. of Observations 2850 1330 1710
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Table 4F.11

FRONTIER CALIFORNIA
FIXED EFFECTS REGRESSION RESULTS
Dependent Variable - Out of Service per 100 Access Lines-Monthly

Regression Statistic 2Q2016-4Q2019 2Q2016-4Q2017 4Q2017-4Q2019
Slope Coefficient -0.02394 -0.20901 0.082792
t-statistic -0.33715 -0.93629 6.343029
Intercept 1.543705 2.258593 0.320859
t-statistic 2.717106 2.529421 2.234764
R-squared 0.000256 0.002701 0.04804
F-statistic 0.113671 0.876633 40.23402
No. of Observations 2850 1330 1710

Table 4F.12
FRONTIER CALIFORNIA
FIXED EFFECTS REGRESSION RESULTS
Dependent Variable - Average Out-of-Service Duration
Regression Statistic 2Q2016-4Q2019 2Q2016-4Q2017 4Q2017-4Q2019
Slope Coefficient 148.8772 49.79737 298.8095
t-statistic 8.728219 0.764724 6.315532
Intercept 3753.054 4263.884 1997.771
t-statistic 27.50378 16.36981 3.838563
R-squared 0.033573 0.001025 0.040151
F-statistic 76.18181 0.584803 39.88594
No. of Observations 2850 1330 1710
ECONOMICS AND 230

TECHNOLOGY, INC.

CONFIDENTIAL AND PROPRIETARY PER P.U. CODE § 583, GENERAL ORDER 66-D, & D.16-08-024



4F | Service Quality Analysis Update: Frontier California

We have plotted the results of these four sets
of panel models separately on Figures 4F.3(p), Outliers _>8
4F.5(p), 4F.10(p) and 4F.12(p) below, which cor-
respond to Figures 4F.3, 4F.5, 4F.10 and 4F.12
above. These charts utilize a graphics format
known as a “Box Diagram.” In addition to plot-
ting the individual period trend lines based upon
the regression results for each of the three time
periods, the box diagrams also show, in a “box”
for each time period, the range of individual wire
center results that fall within the second and third e g
quartiles — i.e., between the 25th and 75th percen-
tile. The diagram to the right illustrates the —

components of the Box Diagram. , Median !
Quartile (50th Percentile)

Range

The charts provide panel model regression
results for Out of Service per 100 Access Lines-
Monthly (Figure 4F.3(p)); Average Out-of-
Service Duration (Figure 4F.5(p)); Percent
Cleared Within 24 Hours (Figure 4F.10(p)); and
Days Required to Clear 90% (Figure 4F.12(p)).
Two versions of each of these box diagrams are
provided. The chart at the top of each page omits
outliers; the one at the bottom includes them. For
some of these, the outliers are so distant from the
“box” depicting the second and third quartiles ——
that the scaling of the chart requires that they be Oiitliars >0
squeezed together at the bottom. By providing
both versions, it is easier to appreciate both the
trend and the extent of variation of individual

wire center performance.

e 25th Percentile

A clear pattern emerges for all four of these metrics: Improvement over the initial period of
Frontier ownership, followed by a significant reversal over the 2018-2019 Phase 2 period.
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Figure 4F.3(p): Panel Model Box Diagram: Out-of-Service per 100 Access
Lines - Monthly.
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Figure 4F.5(p): Panel Model Box Diagram: Average Out-of-Service Duration

(Actual).
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Figure 4F.10(p): Panel Model Box Diagram: Percent Out-of-Service Cleared
Within 24 Hours (Actual).
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Figure 4F.12(p): Panel Model Box Diagram: Days Requires to Clear 90% of
Out-of-Service Conditions (Actual).
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Effects of geographic and other wire center attributes upon performance results

While examinations of individual wire centers is essential to isolating specific problem areas
and sources of concern, it is also instructive to create groups of individual wire centers having
similar geographic or other attributes. In that regard, ETI has constructed five different attribute
dimensions — (1) the presence of FiOS broadband availability; (2) wire center size (number of
access lines); (3) the percentage decrease (loss) in the number of access lines in service to
competing providers and/or to competing services over the study period; (4) the population
density of the area served by the wire center (households per square mile); and (5) the Frontier
Operating Area to which the wire center has been assigned. For each of these five attribute
dimensions, ETI has defined a set of categories whose potential effect upon service quality was
then individually examined. These are summarized in Table 4F.13 below. As we did with
respect to AT&T, ETI applied five similar attribute dimensions to the Frontier data and, for each,
we developed summary tabulations of pertinent performance data. In Table 4F.14, we show, for
each of these five attribute dimensions, the category in which each individual Frontier wire

center has been classified.

For example, the Apple Valley wire center in San Bernardino County (APVYCAXF) has
been assigned to the “Yes” category with respect to FiOS availability, to the “Large Urban”
category with respect to Wire Center Size; to the 60%-80% category with respect to Access Line
Loss, to the “54-380 per Square Mile” Density category, and to the Desert Operating Area.

an
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Table 4F.13

FRONTIER CALIFORNIA
WIRE CENTER ATTRIBUTE DIMENSIONS
AND CATEGORIES

Attribute Dimension Categories

FiOS Broadband FiOS services available
Availability FiOS services not available
Wire Center Size Fewer than 1000 lines

1,000-2,999 lines
3,000-10,000 lines
10,001-20,000 lines
Over 20,000 lines

Access Line Loss Lowest 20%
21%-40%
48%-60%
61%-80%

Highest 20%
Density (Households per 0-16 per Sqg. Mile
square mile) 6-54 per Sq. Mile

54-380 per Sq. Mile
380-1700 per Sqg. Mile
1700 + per Sq. Mile

Frontier Operating Area Beach Cities
Costal
Desert
Inland
Northern
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We have prepared a set of four (4) graphs for each of the five category dimensions that
correspond to Frontier Companywide graphs provided above. Table 4F.15 below provides an
index to the figures provided for each set of attributes.

Table 4F.15

SUMMARY OF FRONTIER ATTRIBUTE DIMENSION GRAPHS
Wire

Company Center POTS Line
wide Broadband Size Loss Density

OOS per 100 Access Lines Fig. 4F.3 Fig. 4F.14 | Fig.4F.18 | Fig. 4F.22 Fig. 4F.26 Fig. 4F.30

Avg O0S>24 hrs Duration Fig. 4F.7,9 Fig. 4F.15 | Fig. 4F.19 | Fig. 4F.23 Fig. 4F.27 Fig. 4F.31
Pct OOS cleared in 24 hrs | Fig. 4F.10, 11 | Fig.4F.16 | Fig. 4F.20 | Fig. 4F.24 Fig. 4F.28 Fig. 4F.32
Days required to clear 90% | Fig. 4F.12,13 | Fig.4F.17 | Fig. 4F.21 | Fig. 4F.25 Fig. 4F.29 Fig. 4F.33

Wire Centers that had been upgraded to FTTP

Although this study and GO-133-C/D are primarily focused upon traditional circuit-switched
POTS services, the fact that a particular wire center has been upgraded with a Fiber-to-the-
Premises (“FTTP”) distribution infrastructure enabling it to support FiOS broadband services is
an indication that, prior to its sale of the company to Frontier, Verizon had undertaken to invest
in and to upgrade the central office and outside plant facilities therein. Following the transfer,
Frontier has also upgraded some non-FiOS wire centers for broadband services, albeit on a
limited basis. FiOS branded services include high-speed Internet access, digital IPTV, and VoIP
telephone services. These services require the replacement of the copper loop and drop
segments with fiber.**

In Chapter 3 of our Phase 1 Report, we noted that the overwhelming majority of the central
office switches that provide POTS services are quite old, in some cases twenty to thirty years
old. These switches have, for the most part, remained in service and continue to proide legacy
circuit-switched voice telephone service. The switch upgrades that have occurred in the 2010-
2017 time frame were primarily aimed at supporting or expanding the scope of packet-switched
services such as VoIP and high-speed Internet access in the residential/small business market or
advanced high-capacity services to enterprise and government customers. Recent outside plant
upgrades made primarily to support advanced services will often confer a direct service quality
benefit to legacy POTS customers as these customers are migrated to the new distribution
architecture. But however these new plant upgrades and acquisitions are being utilized, there is
a reasonable expectation that some overall improvement in POTS service quality should result.
To test this hypothesis, ETI deemed the presence of FiOS-capable FTTP plant in a given wire
center as an indicator that the ILEC had upgraded its central office and/or outside plant facilities

overall.

34. See, e.g., Verizon, “Verizon FiOS — See the Light,” available at
http://thevillagecondos.com/Projects/VerizonFIOS/MDUPortfolio.pdf (accessed 1/24/19).
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As of the April 1, 2016 acquisition date, and as summarized on Table 4F.16 below, just
under two-thirds of Frontier California’s POTS customers were being served out of wire centers

that had been upgraded to offer FiOS.*

Table 4F.16
FRONTIER CALIFORNIA
CLASSIFICATIONS OF WIRE CENTERS AND

REPORTING UNITS WITH AND WITHOUT FTTP UPGRADES
AS OF APRIL 2016

Frontier Frontier Pct of Access
Reporting Units Access Lines Lines

Yes 66 786,817 64.66%
No 123 430,012 34.34%
TOTAL 189 1,216,829 100.00%
NOTE: Access line counts are as of the April 1, 2016 acquisition date and are approximate

Using FTTP availability as a surrogate for specific data on capital investment in each wire
center, we determined that, as with AT&T, the presence of FiOS availability in any given wire
center has had a positive impact upon POTS service quality being furnished out of that same
building — specifically, on the incidence of OOS situations, their duration, and the extent to
which the 90% cleared within 24 hours standard had been achieved. This examination has now
been updated to nclude Frontier service quality data through December 2019 as well as to
reclassify any additional wire centers that have been upgraded with FTTP facilities since the
Phase 1 Study was completed. These results are shown in updated Figures 4F.14, 4F.15, 4F.16
and 4F.17 below. In general, wire centers that were upgraded to FTTP performed noticeably
better on all OOS metrics than those for which no such upgrade investment had been made. In
upgraded wire centers, the number of POTS out-of-service incidents per 100 lines in service was
lower; their average duration was decidedly shorter, and the percentage of outages cleared within
24 hours was decidedly higher than in offices without broadband.

The superior service quality performance of fiber-equipped wire centers has persisted under
Frontier ownership. In the immediate post-transfer time period (2Q2016 to 4Q2017), Frontier
fiber-equipped wire centers showed improvements in the duration-related metrics -- in particular,
the percent cleared within 24 hours and the days required to clear 90% showed noticeable
improvement. However, after 2017, all of the performance metrics deteriorated, but locations
with fiber continued to out-perform those where no such upgrades had taken place.

35. Frontier response to DRO5-F-5, “DR 5 Attachment 4 Confidential. xIsx”; Frontier response to DR 13-F-2,
“Att. 13-F-2 16-17 Line Count 11-F-7 format [CONFIDENTIAL].xIsx”
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Wire centers upgraded with Fiber-to-the-Premises (“FTTP”) capable of
providing FiOS broadband services have continued to achieve better
service quality performance scores in virtually every category than those
without such upgrades. But Frontier lost ground in all of these metrics
both in upgraded and non-upgraded wire centers over the 2018-2019

period.
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Figure 4F.14. There have been fewer out-of-service conditions per 100 access

lines in wire centers with FTTP upgrades, but both categories have seen increases

in OOS rates over the 2018-2019 period.
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Figure 4F.15. Service outages are shorter in wire centers that have received

FTTP upgrades, but following some improvement in FTTP offices following

Frontier’s takeover, durations have been on the rise in both categories over the

2018-2019 period.
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Figure 4F.16. FTTP-upgraded wire centers clear a higher percentage of

out-of-service conditions within 24 hours, but following improvement in both

categories following Frontier’s takeover, the percent cleared within 24 hours has

been falling in both categories over the 2018
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Figure 4F.17. The number of days needed to clear 90% of service outages in
shorter in FTTP-upgraded wire centers, but following improvement in both
categories following Frontier’s takeover, the days needed to clear 90% has been

increasing in both categories over the 2018-2019 period.
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Wire Center Size

As with our analysis of the AT&T data, we expanded the list of wire center size categories
from the three specified in GO 133-C/D (Small (1000 or fewer POTS lines), Medium (1001-
2999 lines), and Large (3000 or more lines)* ) to the same five categories that we used for
AT&T, splitting Large into Large Metro, Large Urban, and Very Large. Table 4F.17 below
indicates the number of Frontier wire center reporting units falling in each of these five size
categories as of April 1, 2016, when ownership was transferred to Frontier.

Table 4F.17

FRONTIER CALIFORNIA

CLASSIFICATIONS OF WIRE CENTERS AND
REPORTING UNITS BY POTS LINES IN SERVICE
AS OF APRIL 2016

Frontier Frontier

POTS Line range Category Reporting Units Access lines
1,000 or fewer Small 81 30,422
1,001 - 2,999 Medium 29 51,011
3,000 - 9,999 Large 45 269,117
10,000 - 19,999 Large Urban 27 378,236
20,000 and above Large Metro 16 472,432
TOTAL 198 1,201,218

Wire centers in all five size ranges generally lost ground in all of the performance metrics
over the combined Phase 1/2 study period. Gains that had occurred in the immediate post-
acquisition time frame were reversed in 2018-2019. Although the ranking is not precise, in
general the larger wire centers experienced the fewest service outages per 100 access lines and,
for those outages that did occur, the shortest durations and highest clearance within 24 hours

percentages overall.

The strong relationship between the number of POTS lines in a wire
[E%D center and the quality of service provided that we had identified in Phase
1 has generally persisted into Phase 2.

36. GO 133-C/D, at §3.3(c).
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Figure 4F.18B

Figure 4F.18. The largest wire centers exhibit the fewest number of
out-of-service conditions per 100 access lines, but wire centers in all size

categories have seen increases in OOS rates over the 2018-2019 period.
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Figure 4F.19. Service outages continued to have shorter durations in larger wire
centers following Frontier’s takeover, but wire centers in all size categories have

taken longer to clear over the 2018-2019 period.
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Figure 4F.20. The largest wire centers tended to clear a higher percentage of
out-of-service conditions within 24 hours, but following improvement in all size
categories following Frontier’s takeover, the percent cleared within 24 hours has

been falling in all size categories over the 2018-2019 period.
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Figure 4F.21. The number of days needed to clear 90% of service outages is
shortest in the largest wire centers and had been improving in all but the two
smallest size categories following the Frontier takeover, but has been increasing

in all size categories over the 2018-2019 period.

253

ECONOMICS AND
s TECHNOLOGY, INC.

CONFIDENTIAL AND PROPRIETARY PER P.U. CODE § 583, GENERAL ORDER 66-D, & D.16-08-024



4F | Service Quality Analysis Update: Frontier California

Access Line Loss

Table 4F.1 and Figure 4F.1, above, trace Frontier California POTS lines in service over the
full 2Q2016-4Q2019 period of Frontier ownership. Companywide, Frontier California exper-
ienced a net loss of 628,243 of its POTS access lines, going from 1,201,218 on April 1, 2016 to
only 572,975 as of December 2019, a 52.3% drop-off. These POTS losses were offset to some
extent by the growth in interconnected VoIP access lines. According to Frontier's August 7, 2020

Response to CD Data Request 13-F-3, Frontier California had |Jjjjjjiij residential VoIP lines in
service as of the April 1, 2016 acquisition date; by December 31, 2019, that number had been cut

in half, to only i}’ However, as shown in Chapter 4 Figure 4.4 for all wireline carriers
statewide, the gain in VoIP lines, while offsetting to some extent the ILECs’ POTS losses,
certainly did not come even close to fully replace the drop in POTS demand.

In Table 4F.18 below, we have assigned each Frontier wire center reporting unit into one of
five (5) Access Line Loss categories over the period 2Q2016 through 4Q2019.

Table 4F.18
FRONTIER CALIFORNIA

CLASSIFICATIONS OF WIRE CENTERS BY
POTS LINE LOSS PERCENTAGE

(quintiles)
Frontier
POTS Loss Reporting
Quintile range Units
< 20% <42% 40
21%-40% 42% - 48% 39
41%-60% 48% - 52% 40
61%-80% 52% - 56% 39
> 80% > 56% 40
TOTAL 198

Those wire centers and reporting units exhibiting the greatest percentage loss of POTS lines
over the study period — exceeding 56% for Frontier — experienced some improvement both in the
number of OOS incidents and in their duration until cleared. Wire centers and reporting units
experiencing the smallest losses fared far worse in terms of most metrics. One might infer that

37. Frontier California Response to CD Data Request 13-f-3, “Att. 13-F-3 VoIP Line Count
(CONFIDENTIAL).xIsx”
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these low-loss wire centers and reporting units serve areas with the fewest competitive
alternatives (hence explaining the relatively small losses), suggesting that Verizon has devoted
more of its resources and efforts to those communities most impacted by competition for

traditional POTS services.

ETTI has prepared a set of analyses of the various service quality performance metrics
organized by wire centers and reporting units falling into each of the various categories
associated with each of these five sets of classifications. Perhaps ironically, those wire centers
that had experienced the largest percentage drop-off in POTS demand generally exhibited
superior performance on nearly all of the service quality metrics under examination, as shown in
Figures 4F.22 through 4F.25 below. As we noted in our Phase 1 Report, it would appear that the
wire centers experiencing the largest line loss percentages also happen to be those with the
largest number of access lines, which happen to be the ones with the best service quality

performance overall.:

The largest increases in service outages occurred in wire centers with the
lowest POTS drop-off rates; the incidence of service outages increased

l]@ more slowly or remained almost constant in wire centers with
successively larger drop-off rates.
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Figure 4F.22. Wire centers that had experienced the greatest drop-off in demand
for POTS services generally exhibited the fewest number of out-of-service
conditions per 100 access lines, but that number has been increasing in all line

loss categories over the 2018-2019 period.
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Figure 4F.23. Service outages tended to be shortest in wire centers that had
experienced the greatest drop-off in demand for POTS, but durations have been

on the rise in all line loss categories over the 2018-2019 period.

257 ECONOMICS AND

CONFIDENTIAL AND PROPRIETARY PER P.U. CODE § 583, GENERAL ORDER 66-D, & D.16-08-024

s TECHNOLOGY,

INC.



4F | Service Quality Analysis Update: Frontier California

55.00 -
«— Network Exam Phase | — +— Phase Il —
§2.53
50.00 40 oo
4
3
Q
z 16.78
S as00
=
= 439
z
g
5 4000 411
il
© 39.12
[ 5]
o 376
35.00
30.00 31.0
T T T T T T T T T T T T T T
& > ~ Q ) I N 92 o P N 3 ]
N N ol o N I G I N .
F F F F & F £ F F 5 F 5 5 F
— 0%-20% — 20%-40% —  40%-60% — 60%-80% —  80%-100%
Figure 4F 24A
80.00 -
«— Network Exam Phase | — «— Phase Il —
<
3
£ 60.00 -
<t
o™
=
£
=
el
o
[0
2
O 40.00
B
a
20.00
P
— 0%-20% —  20%-40% —  40%-R0% — 60%-30% —  80%-100%
Figure 4F.24B

Figure 4F.24. Access line drop-off rates appear to have had little effect upon the
percentage of out-of-service conditions within 24 hours, but after gains in all five
categories following Frontier’s takeover in 2016, significant degradation in this

metric has occurred in all loss categories over the 2018-2019 period.
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Figure 4F.25. Access line drop-off rates appear to have had little effect upon the
number of days needed to clear 90% of service outages, but after gains in all five
categories following Frontier’s takeover in 2016, significant degradation in this

metric has occurred in all loss categories over the 2018-2019 period.
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Urban/Suburban/Rural
As a general matter and as we observed in Phase 1, out-of-service conditions occur less

frequently and are cleared more quickly in wire centers serving the highest density urban areas.
Additionally, wire centers serving less dense market areas have exhibited the largest increases
both in out-of-service incidents and in the time required to clear them over the 2Q2016-4Q2019
Phase 1/2 study period. Frontier saw gains in several metrics over the first seven quarters
following its takeover except in the lowest density wire centers. However, from 2018 onward,
these gains were generally reversed across all density. These results are plotted on updated

Figures 4F.26, 4F.27, 4F.28 and 4F.29 below.

Frontier service quality metrics continue to show the best results in

higher-density serving areas.

(IS

Except in those areas with the lowest population density, Frontier's
response to out-of-service conditions had generally improved over the
period immediately following its takeover. However, by 2018, these gains

had started to reverse.

260

ECONOMICS AND

TECHNOLOGY, INC.
CONFIDENTIAL AND PROPRIETARY PER P.U. CODE § 583, GENERAL ORDER 66-D, & D.16-08-024

=



4F | Service Quality Analysis Update: Frontier California

«— Network Exam Phase | — «— Phase Il — 141

1.24

0.8

0O0S per 100 Lines (Monthly)

0.6

T \ T T T T T T T T T \
¥ = B & & ® > > & % > N & >
& & F & o & & @ o o o o o g
N N N N AN N .- N “ N N . . o~ 3
® P P P P P P I S 2 P P

‘— 0<6 — b6<b4 — 54<380 — 380<1700 — =1700

Figure 4F 26A

«— Network Exam Phase | — «— Phase Il — 151

1.02{

0O0S per 100 Lines (Monthly)

0.5

T T T
1 ] D e g ]
& N

T T T T

) x ~ 1 ) > n

K & & A A e A & o o8
SN M M

LN
S F F F F 8 & S

— 0<6 — 6<54 — 54<380 — 380<1700 — =1700

Figure 4F.26B

Figure 4F.26. Wire centers serving areas with the highest population density
exhibit the fewest number of out-of-service conditions per 100 access lines under
Frontier management, but wire centers in all density categories have seen

increases in OOS rates over the 2018-2019 period.
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Figure 4F.27. Service outages tend to be shortest in wire centers serving the
more densely populated areas, but wire centers in all density categories have seen

increases in OOS duration over the 2018-2019 period.
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Figure 4F.28. Wire centers serving the more densely populated areas tended to
clear a higher percentage of out-of-service conditions within 24 hours, but wire
centers in all density categories have seen reductions in this metric over the
2018-2019 period.
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Figure 4F.29. The number of days needed to clear 90% of service outages is
shortest for wire centers serving more densely populatedareas, but wire centers in

all density categories have seen increases in days-to-clear over the 2018-2019
period.
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ILEC Organizational Assignment

Frontier has established six (6) “Operating Areas” (“OPAs”) that it has designated as Beach
Cities, Costal, Desert, Gateway, Inland, and Northern.”® As is evident from the results presented
on Figures 4F.30, 4F.31, 4F.32 and 4F.33 below, there is considerable variation in out-of-service
performance across the six operating areas. However, the explanation for this may relate more to
the nature of the wire centers falling within each OPA than to any inherent differences in their
respective management. Table 4F.19 summarizes the principal geographic areas falling within
the responsibility of each of the six OPAs.

Operating
Area

Table 4F.19

FRONTIER CALIFORNIA

OPERATING AREAS

Counties (or portions)

Sample wire centers

Beach Cities | Los Angeles, Orange Santa Monica, West Los
Angeles, Long Beach,
Huntington Beach
Coastal Los Angeles Downey, Malibu, Pomona
Gateway Inyo, Kern, Los Angeles, Mono, San Fernando, Sepulveda,
Monterey, San Bernardino, Santa Chino, Los Serranos
Barbara, Ventura
Desert Imperial, Riverside, San Bernardino | San Bernardino, Barstow, Big
Bear Lake
Inland Riverside, San Bernardino Cucamonga, Ontario South
Northern Humboldt, Kern, Kings, Marin, China Lake, Randsburg
Mendocino, Merced, Placer, San
Joaquin, Santa Barbara, Santa
Clara, Sonoma, Stanislaus, Sutter,
Trinity, Tulare, Yolo
Source: Frontier response to DR-02F.

Table 4F.14 above shows, for each Frontier Reporting Unit, the Operating Area to which it has
been assigned, its size (in terms of access lines served) and population density. As we have
discussed above, the larger wire centers and those that serve the most densely populated areas

38. Frontier Response to DR-02F.
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tend to exhibit superior results on all service quality metrics. There is thus a strong correlation
between the overall size and population density associated with each wire center and the Oper-
ating Area to which it has been assigned. Thus, the densest portion of Los Angeles County is
assigned to the “Beach Cities” OPA. Less dense portions of Los Angeles County fall within the
Coastal OPA, while more rural areas are assigned to other OPAs. Not surprisingly, the results

for Operating Area, WC Size, and WC Density are similar.

Service quality metrics in all six Frontier Operating Areas generally improved from the April
2016 acquisition date through the end of 2017, but this pattern reversed course starting in 2018.
Out-of-service reports per 100 access lines increased slightly even in the 2016-2017 period; but
saw a sharper jump beginning in 2018. Over the 2016-2017 period, out-of-service durations
grew shorter in the Beach Cities, Coastal and Inland Operating Areas, held steady in the Desert
OA, and increased In the Gateway and Northern OAs. However, in 2018-2019, outage durations

increased in all six Operating Areas.

The percent of outages cleared within 24 hours increased in all six OAs over the 2016-2017
time frame, although only small gains occurred in the Northern Operating Area. However, that
saw a significant reversal in 2018-2019 across all six Operating Areas. A similar pattern can be
seen in the Days to Clear 90% metric — large gains in all OAs other than the Northern, which
saw a small increase, in 2016-2017. In 2018-2019, however, Days to Clear 90% increased in all

six Operating Areas.

Service quality metrics in all six Frontier Operating Areas generally
[E%D improved from the April 2016 acquisition date through the end of 2017,
but this pattern reversed course starting in 2018.

The Operating Areas with the largest presence of fiber upgrades continue
E%D to exhibit the lowest number of OOS incidents and the shortest outage
durations for those that do occur over the full 2016-2018 period.

an
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Figure 4F.30. Frontier’s Desert and Northern Operating Areas, which have
responsibility for wire centers serving the least densely populated areas, exhibit

the highest number of out-of-service conditions per 100 access lines.
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Figure 4F.31. Service outages tend to be shorter in those Operating Areas

serving more densely populated areas.
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Figure 4F.32B

Figure 4F.32. Operating Areas serving the more densely populated areas have
the best record of clearing a high percentage of out-of-service conditions within
24 hours, but these clearance rates experienced significant increases in all six
Operating Areas in 2018-2019.
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Figure 4F.33. The number of days needed to clear 90% of service outages had
been improving in all except the Desert Operating Area following the Frontier
takeover, but in 2018-2019 all Operating Areas saw significant escalations in

outage durations.
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Summary

Overall, ETT’s analysis of the 306,151 Frontier Trouble Report records and other pertinent
Frontier service quality data indicates that the company’s service quality and its response to
protracted out-of-service conditions had improved following its April 1, 2016 takeover, but those
gains were short-lived. Those Frontier wire centers that have received broadband upgrades in
the form of FiOS-capable fiber-to-the-premises (“FTTP”) distribution facilities — and hence have
benefitted from an infusion of new investment — fared a lot better than those locations where
little or no such upgrades had taken place. Service quality and responses to outages in the very
largest wire centers — particularly those in the Los Angeles area (the “Beach Cities Operating

Areas) actually showed improvements both with respect to the frequency of out-of-service
incidents as well as the duration of those outages that did occur, but even here the gains were

reversed after 2017.
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