


2016 Urban Rate Survey – Rates for Fixed Voice Service
Introduction
Every year, the Wireline Competition Bureau  surveys a representative sample of fixed voice providers to learn the prices that they offer for stand-alone telephone service in order to “establish a rate floor that eligible telecommunications carriers (ETCs) receiving high-cost loop support (HCLS) or frozen high-cost support must meet to receive their full support amounts and to help ensure that universal service support recipients offering fixed voice and broadband services do so at reasonably comparable rates to those in urban areas.” [footnoteRef:1]  This document shows how the rate floor and the reasonable comparability benchmark for fixed voice service were calculated based on the 2016 Urban Rate Survey.   [1:  Connect America Fund, Order, 28 FCC Rcd 4242 (2013).] 

The 2016 Urban Rate Survey (URS) received 459 responses with monthly rates from 62 different providers offering fixed voice service in 458 different census tracts. Of these responses, this analysis used responses from incumbent local exchange carriers (ILECs) (255 responses from 26 ILECs in 255 census tracts) to determine the rate floor for fixed voice service, consistent with precedent.[footnoteRef:2] This analysis estimated an urban average monthly rate of $21.93 with a 95% confidence interval of ($21.42, $22.43) for Unlimited or Flat-Rate Local Service.  To determine the reasonable comparability benchmark for voice service, the analysis used all responses (both ILEC and non-ILEC).  The reasonable comparability benchmark is $41.07 with a 95% confidence interval of ($40.05, 42.96), two standard deviations above the urban average (including SLCs) for all local flat-rate providers. [2:  Wireline Competition Bureau Announces Results of Urban Rate Survey for Voice Services; Seeks Comment on Petition for Extension of Time To Comply with New Rate Floor, Public Notice, 29 FCC Rcd 2967, 2968 (WCB 2014).] 

The 2016 URS for fixed voice services differed from the 2015 survey in two significant ways.  First, the 2015 survey required an association of census tract to ZIP code in order to identify service providers offering fixed voice service in the census tract. With voice-subscription data now collected at the census tract level, the intermediary step of relating ZIP codes to tracts was unnecessary.  Second, the 2016 survey uses a different method for weighting the sample.  In the 2015 URS, census tracts were sampled, weighted by the number of households; in the ILEC stratum, all ILEC service providers in the sampled tracts were requested to provide responses while in the Non-ILEC stratum, one Non-ILEC service provider was requested to respond, weighted by its classification as a Major or Minor service provider. In the 2016 URS, (census tract, service provider) pairs were sampled within each stratum (ILEC and Non-ILEC), weighted by estimates of the number of households offered service by the service provider in the census tract based on number of subscribers.
Sample Selection
The sampling unit for the 2016 fixed voice survey is a (service provider, census tract) pair.  The frame (source data from which we selected our sample) for the survey is the set of sampling units encompassing providers offering fixed voice service to residential customers in urban census tracts.  The frame consists of 282,841 sampling units from 846 service providers and 58,068 census tracts.  The data used to construct the frame come from the December 2014 Form 477 and ILEC study area boundary data collections.
The frame was divided into two strata:
· ILEC – Sampling units in which the service provider was identified as an ILEC in the urban census tract.  This stratum consisted of 67,311 sampling units encompassing 417 service providers and 58,001 urban census tracts.[footnoteRef:3] [3:  The frame had 51 census tracts with one or more Non-ILEC service providers but no ILEC provider. An additional 16 census tracts had one or more Non-ILEC service providers and one ILEC service provider with no residential subscribers; these ILEC units were not included in the frame.] 

· Non-ILEC – Sampling units in which the service provider was identified as a Non-ILEC in the urban census tract. This stratum consisted of 215,530 sampling units encompassing 453 service providers and 57,621 urban census tracts.
For each sampling unit, the number of offers was calculated as:
Offers = Provider Presence Ratio x (Number of households in the sampling unit’s census tract)
The Provider Presence Ratio for an ILEC sampling unit was calculated as the ILEC provider’s fraction of residential subscribers in the census tract relative to the total number of residential subscribers for all ILECs in the census tract.  Thus, we assumed that the ILEC offered service within the entire tract if no other ILEC reported residential subscribers in the census tract.  
The Provider Presence Ratio for a Non-ILEC sampling unit is more complicated because Non-ILEC providers are generally able to define their own service areas.  We therefore needed a proxy for the portion of households in the census tract that a Non-ILEC provider covers (i.e., the Provider Presence Ratio).  To do this, we used a regression model to estimate the proportion of the census tract’s households to which a Non-ILEC provider offers voice service.  The regression was developed from data in the 2016 URS fixed broadband frame relating broadband provider presence to broadband provider subscription.[footnoteRef:4]  The resulting equation was then used to create a Provider Presence Ratio equation.  A Provider Presence Ratio was calculated for each Non-ILEC sampling unit using the following formula: [4:  Linear regression was used to regress Log10 (p/(1-p)) on Log10 (s/(1-s)) where p is the fraction of housing units covered by the broadband provider in the census tract and s is the provider’s broadband subscriber fraction of households in the tract. This assumes that the relationship of voice provider presence to voice subscribership is similar to that of broadband provider presence to broadband subscribership.] 

Provider Presence Ratio = 1/(1 + 10 –Y)
where Y = 1.75315 + 0.96111 Log10(X/(1-X)) and
X = residential subscribers for provider in the tract / households in the tract.
The chart below plots Provider Presence Ratio versus the residential subscriber fraction of households.
[image: ]
A sample of 255 sampling units was selected randomly with replacement from the ILEC stratum. A sample of 245 sampling units was selected randomly with replacement from the Non-ILEC stratum. For each stratum, the selection was performed using the “surveyselect” procedure in SAS weighted proportionately by the units’ number of offers described earlier. 
The following table summarizes the survey frame and the sample drawn from it:
[image: ]

Survey Response
The table below shows the number of responses, the number of different service providers, and the number of different census tracts within each stratum for survey responses requested, received, and received indicating service was provided.[footnoteRef:5] [5:  Responses that indicated service provided but later found to be business only or bundled only are excluded from this count.] 

	Stratum
	Survey Status
	Responses
	Service Providers
	Census Tracts

	ILEC
	Requested
	255
	26
	255

	
	Received
	255
	26
	255

	
	Service Provided
	255
	26
	255

	Non-ILEC
	Requested
	245
	46
	245

	
	Received
	243
	44
	243

	
	Service Provided
	204
	37
	204

	All
	Requested
	500
	71
	499

	
	Received
	498
	69
	497

	
	Service Provided
	459
	62
	458



Each response stating service was provided indicated whether each of the following service types was offered:
· Unlimited or Flat-Rate Local Service
· Unlimited All-Distance Service
· Measured or Messaged Local Voice Service
The table below provides the number of responses with rates for each service type in each stratum. 
	Service Type
	ILEC Stratum Rates
	Non-ILEC Stratum Rates

	Unlimited or Flat-Rate Local Service
	255
	135

	Unlimited All-Distance Service
	190
	170

	Measured or Messaged Local Voice Service
	227
	35



Changes in Analysis from the 2015 Urban Rate Survey
The sample for the 2016 Urban Rate Survey for Fixed Voice was selected differently than the sample for the 2015 survey. The sample selection in the 2015 URS relied on the association of voice service providers to ZIP code geographic areas. This was done because the Form 477 data, which provided the sample frame for the survey, collected voice provider subscriber areas at the ZIP code level, not at the census tract level.  For the 2015 survey, an urban census tract was randomly selected weighted by households, and the primary ZIP code associated with that census tract was found.  In the ILEC stratum, all ILECs associated with that ZIP code were selected for the sample. In the Non-ILEC stratum, a voice service provider of that ZIP code area was randomly selected and weighted by its designation as a national Major or Minor voice service provider.  In the 2016 survey, the sample frame was able to use voice providers’ deployment areas as reported in their Form 477 filings.  Thus, for the survey, there was no need to estimate in which census tracts providers offered service based on the list of ZIP codes the provider reported.  The frame of voice service providers by urban census tract was weighted by estimates of the number of offers a service provider made in the census tract. Separate samples were selected from the ILEC and Non-ILEC strata, but each used the same process: a (service provider, census tract) pair was randomly selected weighted by the estimated number of offers. 
The direct association of service provider to census tract used in the 2016 survey provided a substantial increase in the sample size of rates obtained as compared with the 2015 survey.  Both surveys had the same number of survey requests (500), but the 2016 URS received 459 responses with service rates while the 2015 URS had 338 responses with service rates.  The direct association of providers with census tracts also obviated the need for the rate weights that were used in 2015.
Monthly Rates and Rate Spreads
The rate spread (the maximum rate less the minimum rate) is an additional component of the calculation of the standard deviation of monthly rates.  For each (service provider, census tract) pair, separate monthly rates were calculated for each of the two service technologies (circuit and interconnected VoIP (iVoIP)).  The following average monthly rates were calculated:
· Average RSC[footnoteRef:6] = (Minimum RSC + Maximum RSC)/2 [6:  Recurring Service Charge is abbreviated as RSC.] 

· Average StSLC[footnoteRef:7] = (Minimum StSLC + Maximum StSLC)/2 [7:  State Subscriber Line Charge is abbreviated as StSLC.] 

· Average StUSF[footnoteRef:8] = (Minimum StUSF + Maximum StUSF)/2 [8:  State USF is abbreviated as StUSF.] 

· Average ManEAS[footnoteRef:9] = (Minimum ManEAS + Maximum ManEAS)/2 [9:  Mandatory Extended Area Service is abbreviated as ManEAS.] 

· Average FSLC[footnoteRef:10] = (Minimum FSLC + Maximum FSLC)/2 [10:  Federal Subscriber Line Charge is abbreviated as FSLC.] 

If the service provider indicated that multiple rates were not offered in the census tract, then the average monthly rates above were set equal to the minimum[footnoteRef:11] monthly rate provided in the response. [11:  The term “minimum” is used here to indicate that the RSC, StSLC , StUSF, ManEAS, and FSLC values for single rates (as opposed to multiple rates) because such values are recorded in the survey data set as a “minimum” value.] 

The analysis focused on two rates, one for determining the rate floor and one for determining the comparability benchmark.  For the rate floor, the following average monthly rate was used if the service provider offered multiple rates in the census tract:
· Minimum Rate = Minimum RSC + Minimum StSLC + Minimum StUSF + Minimum ManEAS
· Maximum Rate = Maximum RSC + Maximum StSLC + Maximum StUSF + Maximum ManEAS
· Average Rate = (Minimum Rate + Maximum Rate)/2
· Rate Spread = Maximum Rate - Minimum Rate
The following average monthly rate was used if the service provider did not offer multiple rates in the census tract:
· Average Rate = Minimum RSC + Minimum StSLC + Minimum StUSF + Minimum ManEAS
· Rate Spread = 0
For the reasonable comparability benchmark (CB), the following average monthly rate was used if the service provider offered multiple rates in the census tract:
· Minimum Rate CB = Minimum Rate + Minimum FSLC 
· Maximum Rate CB = Maximum Rate + Maximum FSLC 
· Average Rate CB = (Minimum Rate CB + Maximum Rate CB)/2
· Rate Spread CB = Maximum Rate CB - Minimum Rate CB
The following average monthly rate was used if the service provider did not offer multiple rates in the census tract:
· Average Rate CB = Minimum Rate + Minimum FSLC
· Rate Spread CB = 0

Weights
Weights are required to balance properly the contributions of each stratum when an estimate combining the strata is needed.  Weights are also used to insure that a service provider‘s rates do not exert extra influence on the estimate only because it offers service using two technologies instead of one.  Each rate was assigned a weight: 
Weight = Rate Weight x Stratum Weight / RatesStratum,Service
Rate Weight (RW). A service provider that offers a service via iVoIP and circuit technologies is given a weight of ½ for its rates for each service.  Otherwise, the rates have a weight of 1.  In essence, this approach averages the rates for iVoIP and circuit when both are employed by the service provider in a census tract for that service.
Stratum Weight (SW). Each stratum was assigned a weight for each service. This weight was based on the estimated number of offers by service providers in the stratum where
OffersStratum,Service = OffersStratum x (RatesStratum,Service / ResponsesStratum,Service) and
SWStratum,Service = OffersStratum,Service /( OffersNon-ILEC,Service + OffersILEC,Service).
The table below presents Stratum Weight values for each stratum and service.
	Service Type
	ILEC Stratum
Weights
	Non-ILEC Stratum Weights

	Unlimited or Flat-Rate Local Service
	0.642857
	0.357143

	Unlimited All-Distance Service
	0.517798
	0.482202

	Measured or Messaged Local Voice Service
	0.861714
	0.138286



Rate Estimates for Unlimited or Flat-Rate Local Service
Estimates of the average rate and the standard deviation of rates were calculated separately for each stratum and for the strata combined. The estimated average rate was the weighted average of rates for the stratum or combined strata. The estimated standard deviation of rates was the square root of the weighted average of the following values for the stratum or combined strata:
(n/(n-1)) x (Squared difference of the rate and the estimated average rate) + (the Rate Spread squared divided by 12)[footnoteRef:12] [12:  It was assumed that rates with a minimum and maximum followed a uniform distribution between those values.  The variance of this uniform distribution is the Rate Spread squared divided by 12.] 

where n is the number of responses with rates (255 for ILECs, 135 for Non-ILECs, and 195 for combined strata).
The table below presents the rate estimates for each stratum separately and combined.
	Service Providers
	Without FSLC
	With FSLC

	
	Average
	Standard Deviation
	Average
	Standard Deviation

	ILEC
	$21.9220
	$4.06798
	$27.7704
	$4.01482

	Non-ILEC
	$29.2269
	$7.62233
	$32.2342
	$7.35134

	All
	$24.5309
	$6.60825
	$29.3646
	$5.85069



Reasonable Comparability Benchmark
The reasonable comparability benchmark was calculated by taking two standard deviations above the average urban rate for all local flat-rate providers, with SLCs included in the rates.
	Service Type
	Responses with Rates
	Service Providers
	Census Tracts
	Average Rate
	Two Std Devs above the Average Rate

	Unlimited or Flat-Rate Local Service
	390
	53
	389
	$29.3646
	$41.066



Rate Floor
As determined by the Commission in the USF/ICC Transformation Order,[footnoteRef:13] the rate floor is based on the average monthly rate (excluding FSLC) for Unlimited or Flat-Rate Local Service offered by ILECs. For 2016, the rate floor is $21.93 with a 95% confidence interval of ($21.42, $22.43). [13:  Connect America Fund; A National Broadband Plan for Our Future; Establishing Just and Reasonable Rates for Local Exchange Carriers; High-Cost Universal Service Support; Developing a Unified Intercarrier Compensation Regime; Federal-State Joint Board on Universal Service; Lifeline and Link-Up; Universal Service Reform – Mobility Fund; WC Docket Nos. 10-90, 07-135, 05-337, 03-109, CC Docket Nos. 01-92, 96-45, GN Docket No. 09-51, WT Docket No. 10-208, Report and Order and Further Notice of Proposed Rulemaking, 26 FCC Rcd 17663, 17751, para. 238 (2011) (USF/ICC Transformation Order and/or FNPRM); aff’d sub nom., In re: FCC 11-161, 753 F.3d 1015 (10th Cir. 2014).] 

The confidence interval was calculated by finding the weighted average monthly rate (excluding FSLC) for Unlimited or Flat-Rate Local Service offered by ILECs in each of the 255 census tracts in the ILEC stratum.  The standard deviation of the average rate is the standard deviation of these census tract average rates divided by the square root of 255.  The 95% confidence interval for the average rate was calculated as the average rate plus or minus the standard deviation of the average times the 0.975 quantile of Student’s t distribution with degrees of freedom equal to 254.
Reasonable Comparability Benchmark
As determined by the Commission,[footnoteRef:14] the reasonable comparability benchmark for voice service is based on the average monthly rate plus two standard deviations (including FSLC) for Unlimited or Flat-Rate Local Service offered by ILECs and non-ILECs. This value is $41.07 with a 95% confidence interval of ($40.05, $42.96). [14:  USF/ICC Transformation Order, 26 FCC Rcd at 17694, para. 84.] 

The confidence interval was determined using a bootstrap methodology.  Using this methodology, 5,000 samples were drawn from the survey responses randomly with replacement.  For each sample drawn, the calculation of the benchmark was performed, creating a distribution of 5,000 benchmark values. The 95% confidence interval was found by taking the 0.025 and 0.975 quantiles from this benchmark distribution.
Appendix: Modifications to Survey Responses in Analysis
Several responses to the voice survey required special consideration or treatment, as explained below.
Bright House Networks, LLC provided responses for 7 census tracts.  In each case, the response for Unlimited or Flat-Rate Local Service was identical to that for Unlimited All-Distance Service.  This duplication was interpreted as Bright House offering Unlimited All-Distance Service which included unlimited local service and did not offer unlimited local service as a separate plan.  Consequently, the Bright House Network responses for Unlimited or Flat-Rate Local Service were excluded from the analysis.
One response was received from dishNET Wireline L.L.C.  The response indicated that fixed voice service was only provided as part of a bundle.  Consequently, this response was excluded from the analysis.
Blue Ridge Digital Telephone Company provided one response indicating that it provides only Unlimited All-Distance Service using Voice over IP.  The response indicated that this service has multiple rates.  A comment in the response indicated that the low rate was part of a bundle with other services while the high rate was for customers with no other services.  Consequently, the analysis treated this response as a single rate equal to the high rate.
SpeedConnect LLC provided one response.  The response indicated that it offered Unlimited or Flat-Rate Local Service using Voice over IP. The response indicated that this service has multiple rates.  A conversation with the SpeedConnect contact indicated that the rates provided were increments for a bundle and that the provider did not offer stand-alone service. Consequently, the SpeedConnect response was excluded from the analysis.
Verizon California provided an Unlimited All-Distance Service (via Circuit) monthly rate of $22 in census tract 06071000504; this was corrected to be $64.99. Verizon California provided no State USF rate in census tract 06037800410 for Unlimited All-Distance Service and for Unlimited or Flat-Rate Local Service via Circuit; these were corrected to be $4.07 and $1.74, respectively.
Frontier Communications Corporation provided a federal SLC rate of $6.59 for Unlimited or Flat-Rate Local Service via Circuit in census tract 27037061007; this was corrected to $6.50.
AT&T Services, Inc. provided a monthly rate of $6.50 for Unlimited All-Distance Service via Circuit in census tract 12011090301; this was corrected to $55.
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Stratum  Units  Providers Census Tracts Offers

All 282,841           846                   58,068                218,012,866  

ILEC 67,311             417                   58,001                93,927,099     

Non-ILEC 215,530           453                   57,621                124,085,767  

All 500                   71                      499                      845,608           

ILEC 255                   26                      255                      484,044           

Non-ILEC 245                   46                      245                      361,564           

Frame

Sample


