Power Analysis

The document that follows summarizes a “Power Analysis” that was done in October 2007 by Sequent
Partners in conjunction with Ball State University during the development and negotiation stages of the
commission of the CRE’s Video Consumer Mapping study. The goal of the analysis was to determine
what sample size(s) would adequately balance the need for quality data across a long list of breakouts
within budget constraints.

Actual data from Ball State University’s Middletown Media Study Il was used in the Power Analysis. The
Middletown Media Study Il includes data similar to the proposed CRE VCM study, using an observational
methodology to examine media usage across list of demographic and media-relevant breakouts.

RECOMMENDATION

Based on the Power Analysis, the CRE’s budgetary constraints, and the predictive potential of a sizeable
“high-tech” sub-sample, the Council decided upon a core sample of 350.

BACKGROUND

The “Power Analysis” consisted of a series of comparisons between key breakouts. A total of four (4)
sample sizes were examined. Nine (9) breakout comparisons were made across eight (8) different
media usage variables resulting in a total of 80 comparisons made at each sample size.

Sample Sizes:

250 400
350 500

Breakout Comparison Pairs:

Men vs. Women 18-34 vs. 35-54

With Children vs. Without Children 18-34 vs. 55+

Hi-Tech vs. All Others 35-54 vs. 55+

In-Home vs. Mid-Range In-Home vs. Out-of-Home

Out-of-Home vs. Mid-Range Spanish Dominant HHs. vs. English Dominant

The In-Home segment consumes 90% or more of all of their TV and video viewing in-home. The Out-of-
Home segment consumes 30% or more of all of their TV and Video viewing out-of-home. The Mid-range
segment consumes less than 90% and more than 70% of all of their TV and Video viewing in-home.
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Media Usage Variables:

Average Daily Reach Live TV Viewing Average Daily Minutes Live TV Viewing

Average Daily Reach Video Playback Average Daily Minutes Video Playback

Average Daily Reach In-Home Video (incl. TV) Average Daily Minutes In-Home Video (incl. TV)
Average Daily Out-of-Home Video (incl. TV) Average Daily Minutes Out-of-Home Video (incl. TV)

The video noted in In-Home and Out-of-Home Video included: DVD, VCR, Video on Demand/PPV,
Computer Video, Digital video stored on computer, Digital video streaming to computer, DVD on
computer, Mobile Video, Portable DVD, Video on personal (non-phone) devices (iPods, PSP, etc.), Video
on mobile phone, Environmental/Other video as well as Live TV and DVR playback.

Statistical criteria were selected that are consistent with levels used in typical marketing research and
business decision-making.

A significance level of .10 was used. Significance deals with what is known as Type | errors, or “false
positives”, it is the chance that research will identify a meaningful relationship when one does not, in
fact, exist. The larger the significance level, the more likely a false positive conclusion will be made. A
.10 level of significance means there is a 10% chance that an observed difference is not true.

An 80% power level was agreed upon by the Committee. The power is the probability that the test will
not make what is known as a Type |l error, which is concluding there is no relationship between factors
when, in fact, there is one. When Type Il errors occur it is known as a “false negative”. Generally, the
smaller the sample size or data set, the less power it has (the lower the power number), the more
difficult it is to detect meaningful differences and easier it is to make false negative conclusions.

SUMMARY OF COMPARISONS

Table 1, on the following page, summarizes the results across four sample sizes. Among the 80
comparisons, 21 showed significant differences with the largest sample size, N=500; 15 comparisons
were significant for the smallest sample size, N=250. An example of a significant difference is: 18-34s
showed significantly different Average Daily Reach of DVR Video Playback than 55+ for all sample sizes.
This would count as one (1) towards the “Total Significant Differences” column for each sample size.

While 21 of the 80 comparisons were significant, 51 were not, even at the largest sample size. This is
attributed to the ambition of the committee and the desire to include as many relevant sub-samples as
possible, such as Spanish speakers (15%). The Power Analysis confirmed that it was not realistic within
the budget constraints to drill down to breakouts so small in size, so they were not included in later
analyses.

The Power Analysis also showed that High-tech participants did not show significant differences at any
of the sample sizes. This breakout was particularly important to the committee. Therefore, an
additional sub-sample was considered, to allow for statistical comparisons. Subsequent analysis taking
into account that the Middletown Il Study was fielded in 2005, while the most current Nielsen Home
Technology Study reported Hi-tech penetration above 30%, led the committee to agree that the Hi-tech
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incidence in the core sample at the time of fielding would be sufficient for valid statistical comparisons
to be made.

The largest sample size in the analysis (N=500), was used as the standard that the smaller sample sizes
were compared to in determining the drop in sample quality.

As shown in Table 1, when the sample was cut to N=400, the same number of significant differences
were found as with N=500. At N=350, there were 19 significant differences, a 10% fall in from N=500.
At N=250, there were 15 significant differences found, with a much greater fall-off (-29%) from N=500.

It was agreed that the steep decline seen in N=250 was unacceptable, but that N=350 would still yield
insights into the broad patterns in media usage that the study was attempting to investigate.

Table 1: Sensitivity of Various Sample Sizes

Total Significant % Fall-off
Differences between Fall-off from | from N=500
Sample Size breakouts N=500
N=500 21 - -
N=400 21 0 0%
N=350 19 2 -10%
N=250 15 6 -29%

STATISTICALLY SIGNIFICANT DIFFERENCES

Table 1, in the previous section, summarized the total significant differences at each sample size.
Table 2, below, illustrates in more detail how many significant differences were found by sample size for
each of the eight (8) media variables examined.

As the table shows, there were no significant differences found in the Average Daily Reach of Live TV
Viewing, although there were differences in each of the other media variables.

Table 2: Statistically Significant Differences by Sample Size by Media Variable

Statistical Differences found out of 9 possible per table
Average Daily Reach Average Daily Minutes Total

In- Out of In- Out of Diff

Sample | Live TV Video Home | Home | Live TV Video Home | Home from
Size | Viewing | Playback | Video | Video | Viewing | Playback | Video | Video N=500

N=500 0 2 3 2 3 3 4 4 21 -
N=400 0 2 3 2 3 3 4 4 21 0
N=350 0 2 2 2 3 2 4 4 19 2
N=250 0 2 2 2 2 2 2 3 15 6
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Tables 3-10 on the following pages detail the significant differences found for each media variable listing
all of the breakout comparisons.

As noted in the summary, no significant differences were found for the Average Daily Reach of Live TV
Viewing.

Table 3: Statistically Significant Differences in Average Daily Reach: Live TV Viewing

Significance

Estimated Minimum Detectable Difference in Average Daily Reach between Groups based on the Study Design

) at 250+
Breakout Comparisons Minimum detectable Differences
Test differences between group Between
Proportion]N=250 N=350 N=400 N=500 | Ratio Proportions
Live Television Viewing
49% Men / 51% Women 09 011 009 009 008
30% 18-34 / 40% 35-54 / 30% 55+1 09
18-34 vs 35-54 09 013 011 011 009
18-34 vs 55+ 09 014 012 011 010 |(close)
35-54 v 55+ 09 013 011 011 009 075 091 09 0.05
33% With children / 67% without children 09 012 010 009 008 203 0% 091 0.01
15% Spanish speaking / 85% English speaking2 09 015 013 012 011] 850
10% hitech users / 90% all others3 09 019 016 015 013] 9%00] 093 09 0.03
75% In-home centnc / 10% midrange 15% Out-of-homed 09
in-home vs midrange 09 019 016 015 013] 013] 09 1 0.04
in-home vs out-of-home 09 016 013 012 011 020] 09 096 0
mudrange v3 out-of home 09 023 018 016 150 1 0.96 0.04/

For Average Daily Reach of DVR Playback (below) we start to see some of the statistical differences.
Looking at the column labeled Differences Between Proportions, we see that both the 18-34 vs. 55+ and
35-54 vs. 55+ comparisons showed significant differences (indicated by their red font) for all samples
sizes (N= 250, 250, 400 and 500).

Table 4: Statistically Significant Differences in Average Daily Reach: DVR Video Playback

Estimated Minimum Detectable Difference in Average Daily Reach between Groups based on the Study Design

Brezkout Comparisons at 250+
Minimum detectable Differences
Test differences between groups Between

Proportion|N=250 N=350 N=400 N=500 | Ratio Proportions Proportions

49% Men / 51% Women 03 017 017 015 014 104 032 033 001

30% 18-34 7 40% 35-54 / 30% 5541 03

18-34 vs 35-54 03 020 017 016 014] 133] 043 035 0.08]

18-34 vs 55+ 03 022 019 017 015 100] 043 0.14 029

35.54 vs 55+ 03 020 017 016 014] 075 035 014

33% With children / 67% without children 03 018 015 014 0.13] 203 04 028 0.12]

15% Spanish spealang / 85% English speaking2 03 023 020 018 0.16f 850

10% hitech users / 90% all others3 03 028 024 022 020] 900) 028 034 0.0}

75% In-home centnc / 10% midrange 15% Out-of-homed 03

in-home vs medrange 03 029 024 023 0200 013] 037 041 0.04

in-home vs out-of-home 03 024 020 019 017] 020 037 025 0.12

midranae vs out-of home 03 035 029 027 024 1500 041 025 0.16]
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For Average Daily Reach of In-Home Video we see some two comparisons showing significant
differences across all sample sizes: In-Home vs. Out-of-Home and Mid-Range vs. Out-of-Home. We also
see that the 18-34 vs. 55+ comparison was significantly different for this variable for N=350, 400 and
500.

Table 5: Statistically Significant Differences in Average Daily Reach: In-Home Video

Estimated Minimum Detectable Difference in Averaqe Daily Reach between Groups based on the Study Design Significance
. at 250+
Breakout Comparisons Minimum detectable Differences
Test differences between groups Between
Proportion|N=250 N-350 N-400 N-500 | Ratio Proportions Proportions

In-Home Video
49% Men / 51% Women 09 01 011 0.10 0.09 1.04 0.86 0.93 0.07
30% 18-34 / 40% 35-54 / 30% 55+1 09
18-34 vs 3554 09 013 011 011 009 133 08¢ 0N 0.07
18-34 vs 55+ 09 014 012 o011 010§ 100] 084 09
35.54 vs 55+ 09 013 an 011 009 075 091 096 0.05
33% With children / 67% without chldren 09 012 010 009 008 203 09 09 0
15% Spanish spealang / 85% Enghsh speaking? 09 015 013 012 011 850
10% hi-tech users / 90% all others3 09 019 016 015 013] 900] 08 09 0.07]
75% In-home centric / 10% midrange 15% Out-of-homed 09
in-home vs medrange 09 019 016 015 013] 013 1 1 0
in-home vs out-of-home 09 016 013 012 011 020 1 069 D. 3
midrange vi out-of home 09 023 019 018 016] 150 1__069

For all sample sizes, there were significant differences seen in In-Home vs. Out-of-Home and In-Home
vs. Mid-Range for Daily Reach of Out-of Home Video.

Table 6: Statistically Significant Differences in Average Daily Reach: Out-of-Home Video

Estimated Minimum Detectable Difference in Average Daily Reach between Groups based on the Study Design Significancs
Brezkout Comparisons et
Minimum detectable Differences
Test differences between groups Between
Proportion|N=250 N=350 N-400 N=500 | Ratio Proportions Proportions
Out.of-home Video
49% Men / 51% Women 04 018 018 o017 015] 1.04 043 03N 0.12]
30% 18-34 7 40% 35-54 / 30% 5541 04
18-34 vs 35-54 4 022 019 017 015 133] 038 04 0.02
18-34 vs 55+ 04 023 020 019 017] 1000 038 03 0.08
35-54 vs 55+ 4 022 019 o017 015] 075 04 03 01
33% With children / 67% without children 4 019 016 015 014] 2031 039 034 0.05
15% Spanish spealang / 85% English speaking2 04 025 021 020 0.18] 850
10% hi-tech users / 90% all others3 04 030 026 024 021 9008 033 051 0.18
75% In-home centric / 10% midrange 15% Out-of-homed 04
in-home vs midrange 4 031 026 024 0220 013] o021 1
n-home vs out-ol-home 04 026 02 020 0.18] 020} o021 1 0
midranoe vs out-of homs 4 037 031 029 026] 150 1 1 ol
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18-34 vs. 35-54 and 18-34 vs. 55+ showed significant differences at all sample sizes for Daily Minutes of

Live TV Viewing. In-Home vs. Out-of-Home showed significant differences for N=350, 400 and 500.

Table 7: Statistically Significant Differences in Average Daily Minutes: Live TV Viewing

Estimated Minimum Detectable Difference in Average

Brezkout Comparisons

Live Television Viewing

49% Men / 51% Women

30% 18-34 / 40% 35-54 / 30% 55+1

18- vs 35-54

18-34 vs 55+

35-54 vs 55+

33% With children / 67% without children

15% Spanish spealang / 85% English speaking2
10% hitech users / 90% all others3

75% In-home centnc / 10% midrange 15% Out-of-homed
n-home vs medrange

in-home vs out-of-home

midrange vs out-of home

Test
Means

202
202
202
202
202
202
202
202
202
202
202
202

7480

90 32
96.55
90.32
7953
102.07
12465

125.89
105.77

6322

76.33
81.60
76.33
67.21
86.27
105.35

106.39
89.39

Minimum detectable
differences between groups
N=250 N=350 N=400 N=500 | Ratio

59.14

71.40
76.33
71.40
6287
80.70
98.54

99 52
8362

152 66 129.02 120.69

150] 249

Total Minutes ol Viewing per Day between Groups based on the Study Design

Differences
Between Means

Significance
at 250+

For all sample sizes, there were significant differences seen in In-Home vs. Out-of-Home and In-Home
vs. Mid-Range for Daily Minutes of DVR Video Playback.

Table 8: Statistically Significant Differences in Average Daily Minutes: DVR Video Playback

Breakout Comparisons

Video Playback

Test

Minimum detectable
differences between group
N=250 N=350 N=400 N=500 | Ratio

Estimated Minimum Detectable Difference in Average Total Minutes of Viewing per Day between Groups based on the Study Design

49% Men / 51% Women 73 2703 2638 2468 2207] 104 3 3 0
30% 18-34 / 40% 35-54 / 30% 55+1 73

18.34 vs 35.54 73 3264 2758 2580 2308 1.33 47 30 17
18.34 vs 55+ 73 3489 2949 2758 2467] 1.00 47 18

35-54 vs 55+ 73 3264 2758 2580 2308] 075 30 18 12
33% With children / 67% without children 73 2874 2429 2272 2032 203 35 32 3
15% Spanish spealng / 85% English speaking2 73 3689 3118 2916 26.08] 850

10% hitech users / 90% all others3 73 4505 3807 3561 3185 900 25 35 10
75% In-home centnc / 10% midrange 15% Out-of-homed 73

in-home vs medrange 73 4549 3845 35917 217 013 106 30

in-home vs out-of-home 73 3822 3230 3022 27031 020 106 64
Lmidrange vs out-of home 73 §517 4663 4362 3901) 150 30 =] 34

Differences
Between Means

Significance
at 250+
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18-34 vs. 55+ and In-Home vs. Out-of-Home showed significant differences for Daily Minutes of in-Home
Video usage for all sample sizes. Mid-Range vs. Out-of-Home and 35-54 vs. 55+ showed significant
differences for N=350, 400 and 500.

Table 9: Statistically Significant Differences in Average Daily Minutes: In-Home Video

Estimated Minimum Detectable Difference in Average Total Minutes of Viewing per Day between Groups based on the Study Design Significance
Breakout Comparisons i 2
Minimum detectable
Test differences between groups Differences

Means [N=250 N=350 N=400 N=500 | Ratio Means Between Means
In-Home Video
49% Men / 51% Women 218 8073 T8T8 7369 6591 104 225 270 45
30% 18-34 / 40% 35-54 / 30% 55+1 218
18- vs 35-54 218 9747 8238 TT06 6892) 133 209 24 25
18-24 vs 55+ 218 10420 8806 8238 7368 1000 209 33
35-54 vs 55+ 218 9747 8238 TTO06 6892 075 234 N
33% With children / 67% without children 218 B583 7254 6785 6069) 203] 228 265 1
15% Spanish spealang / 85% English speaking2 218 110.16 9310 8709 77.89] 850
10% hitech users / 90% all others] 218 13452 11369 10635 95124 9.00 208 261 53
75% In-home centnc / 10% midrange 15% Out-of-homed 218
in-home vs midrange 218 13586 114.82 10741 9607] 0.13] 310 227 83
n-home vs out-of-home 218 11414 9647 9024 8071} 020 310 67 243
midrange vs out-of home 218 16475 13924 13025 11650 150 221 67

In-Home vs. Mid-Range, In-Home vs. Out-of-Home and Mid-Range vs. Out-of Home all showed
significant differences for Daily Minutes of Out-of-Home Video at all sample sizes. Hi-Tech Users vs. All
Other showed significant differences at N=350, 400 and 500.

Table 10: Statistically Significant Differences in Average Daily Minutes: Out-of-Home Video

Estimated Minimum Detectable Difference in Average Total Minutes of Viewing per Day between Groups based on the Study Design Significance
_ at 250+
Brezkout Comparisons Minimum detectable .
Test differences between groups Differences i
Means |N=250 N=350 N=400 N=500 | Ratio Means Between Means
49% Men / 51% Women 65 2407 2349 2197 1965 104 32 17 15
30% 18-34 / 40% 35-54 / 30% 55+1 65
18-34 vs 35-54 65 2906 2456 2298 2055 133 28 23 5
18-34 vs 55+ 65 3107 2626 2456 2197] 1.00 28 14 "
35-54 vs 55+ 65 2906 2456 2298 2055] 0.75 23 14 9
33% With chidren / 67% without children 65 2559 2163 2023 1809 203 25 4 1
15% Spanish speaking / 85% English spealong2 65 3285 2176 2597 2323] 850
10% hi-tech users / 90% all others3 65 4011 339 3171 2836] 900 15 53
75% In-home centnc / 10% medrange 15% Out-of-homed 65
m-home vs mudrange 65 4051 3424 3202 2864 013 1 51
n-home vs out-of-home 65 3403 2876 2691 2407 020 1 129
midranae vs out-of home 65 4912 4152 3884 2474 5 51 129
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APPENDIX

1. Formulae: from Appendix IlI-B of the CRE Non-response Analysis

Formulae for proportions

(Zl—n: zJ(r+1)?§ +Zl—,§\/rp191 + P4, )Jf

r*(Pl *Pz)l

n = phr=min

;ﬁ:(p1+pz);§:(17
(r

+1)

where n;is the sample size of group i; ris the rate of sample size of group 1 to group 2; p; is the

proportion of group i; and z is the normal score.
Fleiss, Levin, and Paik, (2003) - without continuity correction

Illustration for p,;=0.55 (see graph 2)

4

055+ p, 0.55+ p,
1.9599 [(2.5+1)* 2 %l 1- 211 +0.8416,/25%055* (1= 039 + p, * (1 - p,
[ \/( ) [ 25+1 J [ [ 25+1 D & ( )Pyt (- p)

m = 3
25%(0.55-p,)°
Formulae for means

(68 <02 1) (tran +2,, )

(“1 *,ﬂz)l

" = ;r=min

where n;is the sample size of group i; ris the rate of sample size of group 1 to group 2; o% s the

variance of group i; py is the mean of group i; and z is the normal score.

Rosner, B, (2000). Fundamentals of Biostatistics. 2" Edition, Pacific Grove. CA: Duxbury.

lllustration for Ui =2.0 (see graph 1)

(22897 +2.02/2.5)*(1.9599 + 0.8416)’

2

AL

F=5000/2000=2.5

ny =
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2. Sample Sizes and Frequency Distributions
A. Frequency Distribution of Media Use by Duration

Live TV Viewing
Average 241 Minutes
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In-Home Video (Including TV)
Average 283 Minutes
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Out-of-Home Video (Including TV)
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Sample Sizes and Frequency Distribution of Media Use by Duration by Breakouts

Sample Sizes for Media Duration Comparisons by Gender

Gender In-Home | Out-of-Home Video Live TV
Video Video Playback | Viewing
Male N 143 137 175 175
Mean 281.6168 31.5316 32.5318 | 227.0925
Female N 158 154 175 175
Mean 284.4886 26.3202 32.6200 | 254.7087
Total N 301 291 350 350
Mean 283.1243 28.7737 32.5759 | 240.9006
Live TV Viewing Average Minutes
Females (255) vs. Males (227)
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Video Playback Viewing Average Minutes
Females (33) vs. Males (33)
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Out-of-Home Video Viewing Average Minutes
Females (26) vs. Males (32)
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Sample Sizes for Media Duration Comparisons by Age Group

Gender In-Home | Out-of-Home Video Live TV
Video Video Playback | Viewing
18-34 N 90 87 97 97
Mean 295.5419 35.5437 36.0758 | 236.4440
35-49 N 105 103 110 110
Mean 267.3032 22.5932 35.3606 | 219.5402
50+ N 99 94 100 100
Mean 291.3572 28.1642 20.9085 | 253.9687
Total N 294 284 307 307
Mean 284.0475 28.4043 30.8790 | 236.0956
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Live TV Viewing Average Minutes
18-34 (236) vs. 35-49 (220) vs. 50+ (254)
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Total In-Home Video Viewing Average Minutes
18-34 (296) vs. 35-49 (267) vs. 50+ (291)
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Out-of-Home Video Viewing Average Minutes
18-34 (36) vs. 35-49 (23) vs. 50+ (28)
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Sample Sizes for Media Duration Comparisons by Presence of Children

Gender In-Home | Out-of-Home Video Live TV
Video Video Playback | Viewing

No Children N 175 168 181 181
Mean | 276.3232 26.7432 29.7941 | 227.1005

1+ Children N 109 106 116 116
Mean | 300.0647 34.1478 33.7078 | 245.5178

Missing data N 17 17 19 19
Mean | 244.5167 15.3314 29.3026 | 270.4588

Total N 3001 291 316 316
Mean | 283.1243 28.7737 31.2012 | 236.4682

Live TV Viewing Average Minutes
Presence of Any Child(ren) (246) vs. No Children Present (227)
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Video Playback Viewing Average Minutes
Presence of Any Child(ren) (34) vs. No Children Present (30)

1254

100

75

Buissiw

a0

25

1254

100

50+

Frequency
i

us1p(y2 +| 10 |
ua4p[IYyd 4o Jaquinu ay3 4o sdnoab omy

25

1254
100
75

50

uaJp|iya ou

25

0 100 200 300 400 500 00 700
Video playback

Total In Home Video Viewing Average Minutes
Presence of Any Child(ren) (300) vs. No Children Present (276)
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Out-of-Home Viewing Average Minutes
Presence of Any Child(ren) (34) vs. No Children Present (27)
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