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Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, DC 20554

In the Matter of

Connect America Fund WC Docket No. 14-93

N N N e e’

CAF Phase II Challenge Process

DECLARATION OF DANIEL R. GORDON

1. My name is Daniel R. Gordon. I am employed as a Manager at CenturyLink. My
business address is 600 New Century Pkwy, New Century, KS 66031. My current position at
CenturyLink is Regulatory Operations Manager. In this position I am responsible for producing
and reviewing Regulatory Cost Models, as well as, performing other statistical analysis for
CenturyLink Regulatory Operations.

2. In this declaration, I describe the steps that I and others at CenturyLink took to test the
validity of certain waiver requests filed by Armstrong, Bright House, Charter, Shenandoah,
Suddenlink, and Wave Division. These waiver requests encompass 542 census blocks. The
challengers have requested waiver of the evidentiary requirement of proof that the challenger has
at least one current or former customer in each challenged census block. These challengers
cited low income and/or low population density as reasons for the lack of current or former
customers, although none of the challengers provided income or density information for the
census blocks in question. CenturyLink personnel undertook a statistical analysis in which we
compared the population density and per capita income of the census blocks in which each
challenger asserted it has current or former customers (the non-waiver census blocks) with the
population density and per capita income of the census blocks in which each challenger sought a

waiver (the waiver census blocks). The results of the analysis indicate that for the most part the
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population density and incomes are not significantly different between the waiver and non-
waiver census blocks. As such, these demographics of the waiver census blocks do not justify a
different evidentiary standard.

3. To determine if there is any statistical difference in the demographics between the waiver
and non-waiver areas, CenturyLink matched 2014 Experian US 2014A (Q1 2014 Release) data
for Household counts, Per Capita Income, and census block area for each block falling into
CenturyLink’s service area. Density in the form of Households per square mile was calculated to
normalize the service area sizes. T-tests and Kolmogorov-Smirnov (K-S) tests were applied to
Density and Per Capita Income to determine if there is any statistical difference between areas

and to determine if the data have normal distributions.

4. To complete the statistical tests, summarized in the attachments, the census block data for
CenturyLink areas were split into two datasets where one dataset contained only waiver census
blocks and the other contained the non-waiver census blocks based on the information found in
the “Notes” column of the Unserved to Served Prima Facie Challenges (DOC-329607A1 xIsx).
Using MS Excel and SAS, t-tests, assuming unequal variances and an alpha factor of 0.05 (or a
95% level of confidence) and K-S tests with an alpha factor of 0.05 (or a 95% level of
confidence) were applied to compare the Per Capita Income and Density for each challenger that

sought the evidentiary waivers.

5. Armstrong, Bright House, Shenandoah, Suddenlink, and Wave Division cited low income
and low population density as reasons for not having customers and requesting the evidentiary
waiver. These challengers argue that these demographics are special circumstances justifying a
different evidentiary standard for demonstrating that these census blocks are served. But,

CenturyLink’s analysis reveals that these statements are just as true of the census blocks in
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which each company has provided evidence of customers. The incomes and density of the

waiver and non-waivered areas are, with two density exceptions, statistically similar.

6. Per Capita Income was used as a representation of incomes in the census blocks. If
incomes are truly lower in the waiver areas, it could point to evidence of end users not being able
to afford services. If incomes are the same in the waiver areas as compared to the non-waiver
areas, incomes should not be a differentiating factor in whether customers purchase service in the
waiver census blocks. If incomes are higher in the waiver areas, income could point to evidence
of end users being more able to afford and more likely to purchase service. Our analysis
revealed that incomes between the waiver and non-waiver areas were statistically the same or
higher in the waiver areas. As such, incomes cannot provide a basis for relaxing the evidentiary

standard for the waiver areas.

7. Customer Density in Households per square mile was used as a representation of
population in the census blocks. If Density is lower in the waiver areas, it could point to
evidence of fewer customers to serve in the areas. If Density is the same in the waiver areas as
compared to the non-waiver areas, Density should not be a differentiating factor for customer
service subscriptions. If Density is higher in the waiver areas then there could be a greater
likelihood of customer subscriptions compared to the non-waiver areas. Our analysis revealed
that the densities of the waiver and non-waiver areas were statistically the same for three
challenges and statistically lower for the waiver areas for two challengers. For those three
challengers where the density was statistically the same, density is not a differentiating factor

and thus is not a valid basis for relaxing the evidentiary standard for the waiver areas.



8. K-S test results are traditionally viewed as more relevant where the distributions for the
data do not have normal distributions while t-test results are traditionally more relevant for data
with normal distributions. The below table summarizes the results of the tests applied to Density
and Per Capita Income. Additional details of the analysis results are in the attachments to this

declaration.

Summary of Population and Income Analysis between Waiver and Non-waiver Areas

t-test Results K-S test Results
Per Capita

Density Income Density Per Capita Income
Company Statistically | Statistically Normal Statistically Normal Statistically
Seeking Waiver | Different? | Different? Distribution? | Different? | Distribution? | Different?
Armstrong No Yes - Waiver No No No No

Areas Higher

Bright House No No No Yes No No
Charter No No Yes No Yes No
Shenandoah No No Yes No Yes No
Suddenlink No No No Yes No No
Wave Division No No No No Yes No

9. Armstrong seeks a waiver for 124 census blocks in CenturyLink’s ILEC service area.
Both the t-test and K-S test found no statistical difference in density between Armstrong’s
waiver and non-waiver census blocks. The t-test resulted in a statistical difference in Per Capita
Income between Armstrong’s waiver and non-waiver areas, but the analysis shows that the

average Per Capita Income of the waiver areas is higher than the non-waiver areas. The K-S test

found the data set to not be normal and that there is no statistical difference in income between
the areas. The results demonstrate that there is no difference in income or density between
Armstrong’s waiver and non-waiver census blocks that would support a lesser evidentiary

standard for its waiver census blocks.



10. Bright House seeks a waiver for 18 census blocks in CenturyLink’s ILEC service area.
The t-tests reveal there is no difference between the waiver and non-waiver areas in Per Capita
Income or Density. K-S tests indicate the data are not normally distributed and that there is a
significant difference between Density and no difference in Per Capita Income. The results
demonstrate that there is no difference in income between Bright House’s waiver and non-waiver
census blocks that would support a lesser evidentiary standard for its waiver census blocks. |
Bright House’s waiver census blocks have a statistically significant lower density than its non-
waiver census blocks. But, the density in the waiver census blocks is greater than zero, and
income is not a differentiating factor. A basic aspect of high-cost areas is that they tend to have
low population densities as compared to low-cost areas. A core component of high-cost areas
should not be a basis for altering the evidentiary standard for demonstrating that a high-cost

census block is served.

11. Charter seeks a waiver for 11 census blocks in CenturyLink’s ILEC service area. T-tests
reveal there is no statistical difference in Per Capita Income or Density between waivered and
non-waivered areas. K-S tests reveal the data are normal and are not statistically different. The
results demonstrate that there is no difference in income or density between Charter’s waiver and
non-waiver census blocks that would support a lesser evidentiary standard for its waiver census
blocks. Shenandoah seeks a waiver for 10 census blocks in CenturyLink’s ILEC service area.
Niether the t-tests or the K-S tests reveal differences in income levels or customer Density. The
results demonstrate that there is no difference in income or density between Shenandoah’s
waiver and non-waiver census blocks that would support a lesser evidentiary standard for its

waiver census blocks.



12. Suddenlink seeks a waiver for 248 census blocks in CenturyLink’s ILEC service area.
T-tests reveal there is no statistical difference in Per Capita Income, or Density between
waivered and non-waivered areas. K-S tests reveal that Density and Per Capita Income are non-
normal and that Density is be significantly different. The results demonstrate that there is no
difference in income between Suddenlink’s waiver and non-waiver census blocks that would
support a lesser evidentiary standard for its waiver census blocks. Suddenlink’s waiver census
blocks have a statistically significant lower density than its non-waiver census blocks. But, the
density in the waiver census blocks is greater than zero, and income is not a differentiating
factor. Low density — a core component of high-cost areas — should not be a basis for altering

the evidentiary standard for demonstrating that a high-cost census block is served.

13. Wave Division seeks a waiver for 131 census blocks in CenturyLink’s ILEC service area.
T-tests reveal there is no statistical difference in Per Capita Income or Density. K-S tests reveal
that only density is non-normal and that there is no statistical difference. The results demonstrate |
that there is no difference in income or density between Wave Division’s waiver and non-waiver

census blocks that would support a lesser evidentiary standard for its waiver census blocks.

14. Based on this analysis, the challengers’ waiver census blocks do not have lower income
populations compared to the non-waiver census blocks, and a waiver of the evidentiary standard
cannot be justified on this basis. Additionally, for three of the challengers their waiver census
blocks do not have lower densities compared to the non-waiver census blocks, and a waiver of
the evidentiary standard cannot be justified on this basis. Finally, even for the two challengers
whose waiver census blocks reflected statistically significant lower densities than the non-waiver

census blocks, the densities are not zero, and high-cost areas are inherently low-density. As



such, these demographics of the waiver census blocks do not justify a different evidentiary

standard. The waiver requests should be denied.

I declare, under penalty of perjury, that the foregoing is true to the best of my knowledge,

C’(/\/\/‘ﬁ ';/L/, V

Daniel R. Gordon

information, and belief.

A
Executed on , VIV 7 ,2014
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Comparison of Census Blocks Where Wa_iverof Providing Factual Evidence Requested versus Census Biocks Where Factual Evidence was Provided
t-Test Two-Sample Assuming Unequa! Variances :

Armstrong

[ |Bright House
Waiver Requested No Waiver

|Charter
Waiver Requested No Waiver

Waiver Requested No Waiver

PerCapl PerCapl PerCapincome ~ PerCapincome PerCaph PerCaph

‘Mean i 3252568 26,613.15 19819.39 - 2011582 1806927 24,672.20
Variance 108381766354  168,165359.96 16210288284  309,762,677.97 263,00139062  303,236,908.48
Observations 142.00 . 291.00 18.00 4500 11.00 2000
Hypothesized Mean Difference - it =N

df 163.00 43.00 22,00 :

tStat 2,08 (0.12) (1.06)

P(T <=t) one-tail 0.02 0.45 0.15

tCriical one-tail 165 168 1.72

P(T <=1) two-tail 004 0.90 030

tCritical two-tail 1.97 202 207

Density Density Density Density Density . Density

Mean 36.81 3745 157.34 18521 17.85 279
Variance 547417 2,264.74 379,436.59 223,578.50 2,715.12 5358
Observations 7 142,00 291.00 18.00 45.00 11.00 20,00
Hypothesized Mean Difference - - -

df 200.00 25.00 10.00

tStat (0.09) .17 0.95

P(T <=f) one-tail 046 043 0.18

tCriticat one-tail 165 171 1.81

P(T <=t two-tail 093 0.86 0.36

t Critical two-tail 1.97 2.06 223

Shenandoah | Suddenlink | Wave Division
Waiver Requested No Waiver Waiver Requested No Waiver Waiver Requested No Waiver
PerCapl PerCaplr PerCaph ~ PerCapl PerCapl PerCapl

‘Mean 22212.40 20,623.00 21.907.72 24,408.14 27498.95 24,802.13
Variance 78,207,250.74 26,391,287.20 21424183353  419,258,579.88 15791647496  122,017,754.01
‘Observations 10.00 11.00 265.00 232,00 131.00 7500
Hypothesized Mean Difference - B S

“df 14.00 412.00 171.00

tStat 0.50 (1.55) 1.60

P(T <=1) one-tail 0.31 0.06 0.06

tCritical one-tail 1.76 165 165

P(T <=1) two-tail 063 0.12 0.11

tCriical two-tail 214 I 1.97 197

Density Density ! Density Density Density i Density

‘Mean 5368 14.55 4999 6955 7180 10996
Variance 12,398.14 88.18 24,157.52 27,129.03 14,067.11 146,013.95
Observations 10.00 11.00 265.00 232.00 131.00 75.00
Hypothesized Mean Difference - - . -

df f 9.00 478.00 ‘ 82.00

tStat ' 1.11 (1.36) (0.84)

P(T<=1) one-tail 0.15 0.09 0.20

tCritical one-taif 1.83 1.65 168

P(T<=t) two-tail 0.30 0.18 0.40

tCritical two-tail 226 1.96 1.99




Attachment 2 — K-S test Result Detail
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Armstrong K-S test Results

Koimogorov-Smimov Two-Sample Test
{Asmptotic)

Kolmogorov-8miroy Two-Sampla Test

11

for ita
10 10 e B e R £
z=
QB - 08 |
= 06 H g 06+ { |
5 ; $ ; i
£ | £ {
e H :_
s i g I
& o4l I & 04 J !
| '
i : |
02 - ’ 024 i
Gl = LN |
" 1 T g T v o — v v T T v
0 1w 200 300 400 500 600 0 50000 100000 150000 200000 250000
ARMSTRONGDENSITY ARMSTRONGPERCAPITA .
walved N ¥ .
- 1
of denshty Distribution of armstrongpercapita
] 200 M e H
'
i
150 -
=
.
g 100 - X
50
150 4 ", 80 -4
> B4 i
" . |
§ 1004 g 1 !
4
N
50 2 | i
= Oty T T T T T ¥ T — 0y ™ T T T =y T J
5 3’ 75 1B 175 26 275 15 375 45 45 55 500 22500 112500 142500 17500 202500 2300 262500
ARMSTRONGDENSITY ARMSTRONGPERCAPITA
{Curves Femel(c=0.73) Curves Normal Kemel(c=0.79)
Q-Q Plot for armstrongdensity Q-Q Plot for armstrongpercapita
600 4 300000
500 + 250000 -
=i 400 x| 200000 -}
" '
%i 200 ‘§ 150000 -|
P 200 - 160000 | e
i 2 g’ ;
i@ 100 - e li 50000 - N ——
_! 3 4 5 =
0~ o P - p——nr i 0 e S
g w00 jg 300000 -
E 500 - 7 250000
>-| 400 > § 200000 -4
" .
§ 300 2 150000
200 4 | 100000 N
i .
io100 e 50000 - e
[ a:e ot e i 0 e S
~ T T T ¥ ¥ - i T ] T T T T
3 2 3 2 A 0 1 2 3
Normal Line 038, Sigma=13591




Bright House K-S test Results

'Kolmogorw-srﬁlmw Two-Sample Test
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Charter K-S test Results

Koimogorov-8mimov Two-8ampie Test
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Shenandoah K-S test Results

"Kolmogorov-Smimov Two-Sample Test
{Asymptotic)
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Suddenlink K-S test Results
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Wave Division K-S test Results

| Kolmogorov-8mimov Two-Sample Test ' Kolmogorov-Smimov Two-Sampie Test
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