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Executive Summary

Telecom sector has underperformed in comparison to S&P
500: -16.2% vs 16.03% YTD.

Demand for future technology (5G, IPTV) is skyrocketing
Telecom companies are heavily investing to meet future
demand .

Most telecom companies are trading at low P/E multiple
compared to S&P Benchmark.

Recommendation - BUY - Increase Telecom Weight in SIM.
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Sector Size & Industry Overview

S&P500 Sector Breakdown

Consumer Staples
Industrials 9%
10%

e Total Global Telecom
Enerey Sector Market Cap:
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Telecommunications Industries

S&P Telecom Sector Other Major Companies

SSTELS Members Market Cap % of Telecom Sector % of S&P 500 % of S5TELS

Major U.5. Carriers In MarketCap % of Telecom Sector
Millions () (MSCI World)

T-Mobile (TMUS) 50,365.30 3.26%
Sprint (S) 32,794.40 2.12%

U.S. Cellular (TDS) 3,061.00 0.20%

In Millions (%) (MSCI World)
ATET(T) 231,5964.00 1.07% 51.70%
Verizon (VZ) 182,184.60 11.78% 0.84% 40.60%
Level 3 [LVLT) 21,430.30 1.39% 0.10% 4.78%
Century Link (CTL) kRSN 0.85% 0.06% 2.92%
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Performance

S5TELS YTD: -16.2% S&P 500 YTD: 16.03% S5TELS QTD: -8.5% S&P 500 QTD: 2.7%
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Business Analysis
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Telecom Market Trends

Demand for Modern Mobile Services

growing compared to Traditional Telecom:

e Smartphone sales up 10% (YoY); Use
of Mobile Data up 35X (2016 vs. 2010)

e Smartwatch penetration doubled from
2014 to 2015 and tripled in 2016

e Cable TV declining 2.4% (YoY); wired
voice declining rapidly
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Product Life Cycle Phase

% Shake-out Saturation
J - v
Market . . .
development Growth Maturity Declining or e OTT: Netflix subscribers
and launch phase phase revitalisation Surpassed Cable TV; Skype
phase phase

>30% of Int’l calls & Whatsapp
and others >80% of SMSs

e Wireless: Strong competition

e (Cable TV declining due to
“Cord Cutting”

| A8 e US Household Landline: from

> Time 92.7% (2004) to 45.9% (2016)
e 5G Launch~ 2018-19

Post-Paid
5G OTT joT Wireless
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Economic Forecast

The US economy is expected to continue growing steadily over the next few years,

outpacing many other western countries.

The economy continues a steady expansion Wage growth is mgﬂinin$
¥-o-y % changes st as unemploymeant falls
5 % of labowr force ¥-o-y % chamge
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Telecom Outlook 2017 - 2022

U.S. telecommunications industry
is likely to witness reasonable
growth through 2017

Growth in smartphone and mobile
data will drive growth in wireless
and broadband carriers, and
network equipment/
infrastructure companies

MNoted explosion is smartphone
data usage: 35 times in 2016 vs.
2010;in 2022, avg. mobile data
usage per smartphone is expected
to be 25GB vs. 5GB in 2016.

Telecommunications industry is
mostly immune to international
geo-political disturbances; people
have to be connected in all
economic conditions

U.S. telecom operators mostly
generate their revenues in US;
hence less susceptible to foreign
exchange risk & fluctuations.

Telecom companies offer one of
the highest dividend yields in the
U.S. economy.

U.S. telecom industry is slated to
witness further mergers and
acquisitions (M&A) along with
product diversifications.

Cut-throat pricing competition
among major players may put
pressure on profit margins
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Telecom Revolution - Future Demand

= 5G Wireless

% * Data speed in Giga-bytes; up to 10 Gbps
¢ * 10 to 100x number of connected devices
%= * Full Commercialimplementation by 2020
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Telecom Services / US Geography

Mobile Wireless Services 3G or Better Fixed Broadband (25 Mbps/3 Mbps) June, 2016
"R Winnipeg . Nationwide
Fixed broadband Mo fixed broadband

Mnnotréa\ an
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U All Urban Rura Tribal

Bahamas Area

2 México
; ~98% of U.S. population is covered by 3 or
o rocme o o= mMore providers of mobile wireless service
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Telecom Investments

MORE CELL SITES EXPAND COVERAGE & SPEEDS:
308,334 cell sites were in operation in 2016

CELL SITES IN SERVICE

308,334 |
195,613
' / o)
57% growth
: in cell sites over the last
» 10 years.
30,045 &
1531
1986 1996 2006 2016
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Capex:

Service
provider

1. AT&T

2. Verizon
3. CenturyLink

4. Frontier

5. Windstream

Top 5 Telecoms in 2016 and 2017

2016 capex

$22.98

$171B

$3B

$1.25B -
$14B

$800M -
$850M

2017 capex

$22B

$16.8B-$175B

$2.6B

$1B - $1.258

$790M - $840M

Spending targets

enterprise, broadband,
wireless

fiber, wireless

fiber, broadband

broadband, business

services

broadband, business
service expansion

Acquisitions

Time Warner

X0
Communications

Level 3

Verizon's

properties

EarthLink



Telecom Investments to Win 5G Race

5G wireless revolution is a projected $275 billion in industry
investment.

At present, Verizon and AT&T are the closest to bringing 5G LTE
to market.

may launch in 2019

Verizon signed a deal of $3.1 billion to buy Straight Path
Communications Inc. (SPC), to support 5G implementation.

@ Most of their competitors, like Sprint, T Mobile are behind and

AT&T and Verizon are testing 5G services and plan to roll out as
.- early as 2018
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Telecom Industry Analysis (Porter's Five Forces)

P—
Supplier Unattractive Industry:

Bargaining

Power: |
\Low - e Strong competition/ rivalry
cutting into profit margins

“ __ e High Customer (Buyers) power;
e Y i heatof O high churn rates
S \ | e High CAPEX requirements to
stay updated with
Technological changes
Buyer e FCC regulatory requirements

Bargaining
Power:

HIGH
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Top Telecom Company Performance

(Q1 2017) - Wireless

i Postpaid Blended Service Data% lBiended
. . . .. & ende
Average FEVENLE PEr User in the telecom mdu.snylsfaﬂmg mn o Subscribers Add Smartphone  Churn  Revenue of Retail
3 3 arrier s etai
v1rtua£.[y every region (millions) i Net Adds (Avg (Us$ Service
(millions) i i ARPU
Average ARPU (mil) Monthly) millions) Revenue
US$s compound annual
rate of change
$40 |- 10year  5year
(2006-16) ({2011-16) 1 Verizon 146.013 0.276 0.049 135% $15.778 59.4% | $43.82
435 Morth America -1% -2%
$30 g o e . 2 ATET 134.218 2.081 -0.061 143% $14,538 578% | $50.26
$25
%20 — 3 T-Mobile 72.597 1142 0.887 2.35% $7.329 60.0% | $42.66
$1s e Western Europa 8% -B%
ﬂ-—-—h.u_,_._________ o
sl T — _‘_&HH 4 Sprint 58.741 04185 0.039 264%  $5560 nfa | $42.57
.
o EH“HH Middle East 4% 4%
86 | — “w Latin America 8%  —10%
T————————— 9 Asia —4% 1% 5 U.S. Cellular 4.996 -0.035 -0.009 176% $746 nfa | $43.68
0
2006 2011 2016

Source: Strategyf research and analysis

THE OHIO STATE UNIVERSITY
FISHER COLLEGE OF BUSIMESS




Top Telecom Company Performance

(Q4 2016) - Pay-TV

Platform Videosubs(mil)  Netadds Q4 ARPU In March 2017, Cable TV had a combined 48.6 million
subscribers in the US, vs. 50.9 million at Netflix
ATE&T IPTV + Satellite 25.265 173K $128.06
H Netflix B Toj
Comcast Cable 22508 80K $83.63 ) '
Charter Cable 16.836 51K $81.01
Dish Network Satellite 13.67 28K $88.66°
Verizon IPTV 4694 21K nla
Altice USA  Cable 3.469 24K n/a
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Economic Analysis
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S&P Telecom vs S&P 500

= = vk [¥.2 % Aonatate §F.Fzo0m | e S select Copy Y =S&P 500 TELECOM SERV
Y=0593X -0.084 X =S&P 500 INDEX

1 Linear Beta

& Raw BETA
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R~2 (Correlation™2)

R (Correlation)

Std Dev of Error

Std Error of ALPHA

Std Error of BETA

t-Test

Significance

Last T-Value

Last P-Value

Number of Points

Last Spread

Last Ratio

S5TELS Index-Percent

Low Beta implies that sector is steady & low R? implies that variations are not strongly dependent
on S&P 500 performance
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S&P Telecom vs Russell 3000

6M YID 1Y | 2¥ | 5Y Max Weekly ¥ “ Statistics & Transformations
Eltegend | ¢ Track .~ Annotate O, Zoom h Select @ Copy Y = S&P 500 TELECOM SERV IDX

X =RUSSELL 3000 INDEX
Linear Beta

Raw BETA

Adjusted BETA
ALPHA (Intercept)
R™~2 (Correlation™2)
R (Correlation)

Std Dev of Error
Std Error of ALPHA
Std Error of BETA
t-Test

Significance

Last T-Value

Last P-Value
Number of Points
Last Spread

Last Ratio

Y=0564 X -0.074

SSTELS Index-Percent

Similar inference: Low Beta implies that sector is steady & low R? implies that variations are not
strongly dependent on RUSSELL 3000 performance
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Financial Analysis
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Telecom Sector Sales & Growth

Sector Sales
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Major Company Sales

Sales of Major Companies Sales Growth YoY
1,000.0
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Margins

e Margins are staying SSTELS Sector Margins
relatively consistent i
over time. 60.00
EEE.CC
e Net producer of FCF. S ;
@ 2000
e Telecom has 10.00 I I I I I I I I
Consistently good 0.00 1M
diVidend ylelds gSE Eg;ﬂ EEIC 2221 2?:2 Egzﬂ ng:f-' 3?:5 ESIE E?f.lr?
Year

B GrossMargin - @ Operating Margin
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R&D as a Percent of Sales

R&D as a Percent of Sales - S5TELS
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low cost of R&D 0.20%
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Return on Equity (ROE)

Return on Equity - S5TELS
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Fercent (%)
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e ROE is projected to grow
in FY2017 and FY2018 -

CY CY oFof oY Y CY CY oY Y oY Y
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2017 2018
Est E=t

Year
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10 Year Performance

2500-

180

jx I sl

AV
e Price performance of /\ M .
S&P 500 vs Telecom ol A\ /
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-

V/ 100
M l:ast Price (S5TELS Index) 154.0316
M |:ast Price (SPX Index) 2423.4099
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Valuation Analysis
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Ratio Valuation - Overview

Absolute Benchmark Sector Industry Company

Basis S&P 500 SSTELS- Integrated Wireless AT&T  Verizon T-Mobile
Telecom  Telecom

e On average all ratios cheaper [diz 21.46 14.83 14.46 29.89 17.49 12.21] 54.14
than S&P, but varies across P/B 3.12 2.62 2.66 3.51 1.88 8.08 2.75
industries and companies. P/S 2.00 1.44 1.42 0.65 1.43 1.49 1.25

P/CF 13.27 6.97 6.91 7.65 5.92 8.02 8.13

e Overall a much cheaper P/EBITDA i B S 4.45 4.37 4.68 4.64 4.24 4.96
P/EBITDA than S&P, which is
consistent over industries and BN E L STy Industry Company
com panies. Basis SEP 500 SS5TELS-  Integrated Wireless ATE&T  Verizon T-Mobile

Telecom Telecom
P/E 1.00 0.69 0.67 1.35 0.82 0.57 F o
P/B 1.00 0.84 0.85 1.12 0.60 2.59 0.88
P/s 1.00 Q.72 0.71 0.32 0.71 0.74 0.62
P/CF 1.00 0.53 0.52 0.58 0.45 0.60 0.61
P/EBITDA 1.00 0.40 0.39 0.42 0.42 0.38 0.45
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Ratio Valuation - Telecom Sector

SSTELS High Low Median Current Relative to S&P500 High Low Median Current
P/E 23.9186| 10.1383 14.3313| [z 0.98678| 0.84221| 0.38321 0.69113
P/B 3.6146| 14130 21212 2.6209| QY 1.15823| 0.86122| 0.88126| 0.83582
P/s 1.7912| 0.8615| 12512 14443 QYA 0.89645| 1.10847) 0.93373| 0.72284
P/CF 75933 3.2493| 4.6019] 69741 [Jle; 0.37473| 0.63277) 0.43927) 052542
P/EBITDA 56055 27834 4.2152| 4.4476) [lEpD 049681 0.63164| 0.55516| 0.39982

e Ratios fluctuated over time, currently close to median values
e On arelative basis we are seeing the lowest values in relation to S&P 500

@ THE OHIO STATE UNIVERSITY
FISHER COLLEGE OF BUSINESS



Ratio Valuation - Integrated Telecom

Integrated Telecom Integrated Telecom

Absolute Basis  High Low Median Current Relative Basis  High Low Median Current
P/E 20.2313 14.8051 P/E 0.83468| 0.814749| 0.852166| 0.673800
P/B 3.6463| 1.5373| 23095 2.6595| [y 1.168386| 0.930378| 0.955433| 0.852185
P/s 1.8325( 0.9335| 13103 1.4188| IJi3 0.917121| 1.201107| 0.977836| 0.710075
P/CF 7.5595| 3.2865| 4.6278| 6.9112| |Jl«; 0.373058| 0.000135| 0.502073| 0.52008
P/EBITDA 5.5574| 2.8498| 4.1833| 4.3696| [ 0.432551| 0.646712| 0.550963| 0.3528038

e Integrated Telecom financial ratios currently resides around the median historically
e On arelative basis integrated telecom is currently lowest in relation to S&P 500
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Ratio Valuation - Wireless

Absolute Basis
Pf E

High
33.0572

Wireless

Low

Median Current

P/B 3.0154| 04372 1.0236] 3.5098
P/S 1.6671 0.2261] 05157 0.6479
P/CF 7.0004| 1.2824) 3.2755| 7.6543
P/EBITDA 2984 12207 2.7285| 4.6907

Relative Basis

High
1.44p314

Wireless

Low
0.941916

Median Current

1.367082

1.392631

1.126442

0.200472

0.42320

1.124645

0.834343

0.290916

0.354851

0.324258

0.373334

0.257588

0.335364

0.576665

0.53036

0.278378

0.359358

0.421674

e Wireless industry currently trading at relatively high financial ratios compared to historicals

e On a relative basis Wireless trades at around its median historically to the S&P 500
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Recommendation
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Recommendation - Buy

e Adjust SIM weight equal to S&P 500 Index
e Increase SIM weight by +0.52% to 2.26%

Match S&P 500, cover rest with AT&T

We are not taking a short term view in our recommendation
Telecom industry is currently in investment phase

Has potential for growth in future with multiple lines of revenue
Verizon and AT&T positioning themselves to maintain leadership in
future technology

b THE OHIO STATE UNIVERSITY
FISHER COLLEGE OF BUSIMESS




Any Questions?
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