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European Telecoms: MVNOs
Virtual Operators, Real Pain

What’s new in this report? — In this report we look at the impact of Mobile Virtual
Network Operators on mobile pricing and the future pricing of 4G mobile services.

Don’t underprice 4G — Operators are chasing wholesale revenues to compensate
for falling retail revenues. lIrrational wholesale deals allow MVNOs to undercut
MNOs’ tariffs by 25-50%. Too many operators are not disciplined enough when it
comes to pricing MVNOs deals. If network operators price wholesale data on 4G as
they did with 3G then the hope of pricing 4G at premium is likely to be short lived.

Winners and Losers — We believe that cable operators like Telenet (Neutral) and
alternative fixed operators like Jazztel (Buy) and United Internet (Neutral) can gain
share in mobile and use it to strengthen their core fixed offers. In our view,
operators which have most to lose from MVNOs include France Telecom (Sell),
Belgacom (Sell), Telefonica (Neutral) and Vodafone (Buy).

Convergence = discount — Operators like Telenet, Jazztel, United Internet and
Free offer mobile at very low prices in convergent (fixed+mobile) offers. Mobile is
devalued which is not a major concern for them as they made limited investment in
mobile and benefit from a halo effect but it should be for their host networks.

Positive focus on differentiation — Regulators are focusing on coverage
obligations and have removed MVNO friendly regulation except in France. Network
operators recognize having underpriced and seek to break the cycle of competitive
price declines with 4G (e.g. all MVNO contracts including 4G need to be approved
by the group CEO at Vodafone).

Changes in the MVNO space — We expect Tele2 (Buy) to move from an MVNO to
MNO model in the Netherlands similar to what they did in Norway. We believe that
H3G will get approval to merge with Orange in Austria which should benefit
Telekom Austria (Buy) even if the MVNO terms offered to UPC are attractive.

Figure 1. MVNOs with critical scale (Rvs €m) Figure 2. Positive new MVNO deal for TNET
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MVNOs another agent of deflation in
European mobile

Telmore in Denmark was the first
successful low cost MVNO

Presence of MVNOs varies country by
country

“I think [..] operators should think and we
should think more carefully about
MVNOs”, Vittorio Colao, Vodafone CEO
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Virtual Operators but Real Pain

MVNOs have been successful at gaining share and driving down prices. Operators generally
see MVNOs negatively. Network operators are typically faced with a classic Prisoner Dilemma
when it comes to MVNOs as if one operator refuses to sign a wholesale deal with an MVNO
then another one will. We believe that the negative impact of MVNOs is likely to continue and
could prevent operators from charging 4G at a premium. In most markets, we too often find at
least one MNO willing to give access to its networks at discounted price to compensate for low
retail market share or falling revenues. We believe network operators need to invest more in
their 4G networks and delay giving access to their 4G networks if they are serious about
monetizing mobile data as we have seen in markets like the US. The move to full MVNO, lower
termination rates and data roaming regulation should help MVNOs grab more market share.

The “Danish flu”

Telmore in Denmark was the first MVNO which showed how much damage and how
successful a low cost strategy could be in mobile. It used a business model similar
to the no-frills business model adopted by airline companies like Ryanair or Easyjet.
A price war followed when the established operators retaliated. In less than 6
months, mobile prices fell by 40%. Most MVNOs in Europe have tried to imitate
Telmore’s strategy with very low prices, simple tariffs and focus on customer
satisfaction.

The average market share of MVNOs in Europe tends to be around 10% but varies
greatly by market (see Figure 3). For historical and regulatory reasons MVNOs tend
to have a higher market share in Northern Europe but are spreading rapidly in some
Southern European countries like Spain. In the last section of this report (starting on
page 13) we run through a detailed analysis of MVNOs by country. The interesting
points we have noticed are:

® Operators underpricing — MNOs are giving away wholesale deals which are too
generous resulting in MNOs being under cut by MVNOs on their retail offers by
25-50%. One example is the recent renegotiation of the roaming deal between
Mobistar and Telenet. Mobistar wholesale margin fell by 30% yoy in 1H12
whereas Telenet grew mobile revenues by 25% yoy (see Figure 8).

® MVNOs stronger in bad markets — MVNOs tend to do well in markets with high
level of competition as there is a bigger chance that a struggling MNO will be
willing to sign an attractive wholesale deal to fill an underutilized network (e.g.
Virgin mobile MVNO deal with One20ne later known as T-Mobile in the UK).
Spain is showing very strong growth in MVNOs (see Figure 22) which benefit
from the tough economic situation pushing customers to shop for cheaper rates.

B History repeats itself — One way to eliminate the threat of MVNOs is to buy
them. TDC bought Onfone in 2011 and Telmore in 2004 to repair the market. The
issue is that barriers to entry are low for MVNOs so buying Onfone for around
€40m which was created by a 19 year old 5 years ago may give the idea to
similar entrepreneurs that there are attractive exit routes for MVNOs.

B Wholesale contract structure needs to be improved — MNOs typically charge
per minute, SMS and MB of data and give MVNOs a discount once they reach
critical mass and certain thresholds. The issue is that it incentivizes MVNOs to
cut prices to reach a higher threshold at which they get improved terms. We
believe that this is one of the reasons behind United Internet’s success in mobile
which passes the benefit of lower wholesale rates to users.
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® MVNOs are resilient — MVNOs in France have been relatively resilient to the
entry of Free mobile despite its impact on market share and pricing (see Figure
17). MVNOs in France have used the entry of Free in the market to renegotiate
better wholesale tariffs which they felt that Free benefited from better terms on
the Orange network which carries the majority of Free mobile’s traffic.

Figure 3. MVNO market share in Europe in 2012
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High birth rate and high mortality The MVNO market has been very dynamic and competitive. The most successful

MVNOs tend to have one or more of the following characteristics:

Big retailers and niche players have been ® Companies with strong distribution — Large retailers have typically been very

very successful MVNOs successful MVNOs as they can leverage their extensive distribution networks
and acquire customers at a low cost (e.g. Tesco in the UK and Tchibo in
Germany passed the %2 million customer market within 12 months of launch).

B Companies focused on niche segments — Mobile operators have traditionally
found it hard to service some niche segments with very specific needs like the
ethnic market. Ethnic MVNOs like Lebara, which generated over €600m of
revenues in 2011, have been very successful. Ethnic MVNOs are typically calling
card businesses which moved into mobile and offer tailored made services (e.g.
very cheap international calls, call centers in foreign languages).

B Companies with strong segmented brands — Virgin mobile in particular in the
UK has been one if not the most successful MVNO and is with over 5m users
often considered as a mobile operator in its own right. A strong brand on its own
is no guarantee of success (see failure of Disney or Easymobile MVNOs).

B Companies with new devices — Companies like Amazon have launched
MVNOs to push new connected devices. Vodafone supplies SIM cards to
Amazon for the Kindle. According to Libby Pritchard, Vodafone's head of
corporate communications: “We class the Kindle business as an MVNO because
it's a white label deal. We supply wholesale data to Amazon which pay us for
data traffic generated by each Kindle device when downloading an ebook. This
Kindle data traffic is incremental business that we wouldn't normally have".
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MVNOs is a very effective but
uncontrolled distribution channel which
can damage the market

MVNOs offer the opportunity to
outsource the customer acquisition
process at a lower cost

Citi Research

Loose Cannon

MVNOs can be a very effective distribution channel as they tend to have lower
subscriber acquisition costs than MNOs and can more effectively target niche
segments (e.g. ethnic minorities). The issues with MVNOs are that they tend to
drive prices down, cannibalise MNO retail offers and have low loyalty to their host
network. E-Plus in Germany is probably the best example of how to use MVNOs:

m KPN transformed itself in 2005 — E-Plus decided to push mutli-brands and
MVNOs to regain market share momentum and improve margins which fell from
mid 30s to 24% in 2005. E-Plus launched 4 owned brands: Base (first flat-rate
plan), Simyo (cheap prepaid), Ay Yidiz (ethnic brand targeting Turkish
community) and vybemobile (youth brand). On top of its owned brands, E-Plus
partnered with 39 MVNOs in Germany realizing that a one size fits all strategy
wouldn’t work in a market which was getting more segmented.

B Margins going from 24% to 42% — Using MVNOs and multi-brands allowed
KPN to lower acquisition costs and leverage its partners distribution. E-Plus’
EBITDA margin grew from 24.1% in 2005 to 42.4% in 2010. E-Plus also
managed to overtake O2 Germany and become the number 3 operator in
Germany with its service market share growing from 11.6% at the beginning of
1Q05 to 15.5% at the end of 2010.

MVNOs are bad news for network operators and good news for consumers. As
illustrated in Figure 4, we estimate it only makes economic sense for an operator to
move a subscriber to an MVNO if churn is at 30% or above. Otherwise the savings
on subscriber acquisition and retention costs are not enough to compensate for the
loss of retail revenues. An MNO needs also to able to cut costs (e.g. headcount,
number of shops) to benefit from the use of MVNOs.

Figure 4. Churn needs to be above 30% for an MVNO subscriber to have a higher Net Present Value than a retail MNO subscriber (In €)

For an MNO subscriber

Revenues

SARCs

Opex excl SARCs
Total Opex
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NPV per sub

NPV per sub

Source: Citi Research
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For an MVNO subscriber Note
7.5 Monthly ARPU, assume wholesale ARPU = 25% of retail ARPU
NA Assume SARCs worth 15% of sales
NA Assume no opex on hosting an MVNOs
NA Assume no opex on hosting an MVNOs
75 Assume EBITDA margin of 35% for MNO
75 EBITDA excl. retention and acquisition costs
NA Assume 20% of contract churn
3.0 Assume 10% of capex/sales
30% Assume 30% tax rate

NA Per contract sub
378 Based on 20% churn and 10% cost of capital
378 Based on 30% churn and 10% cost of capital

From an MNO perspective, it only makes sense to host MVNOs if the loss of retail
revenues will be more than offset by higher wholesale revenues and lower SARCs.
We believe that the main reasons for an operator to have an MVNO are:

®m Prisoner dilemma — Once an operator believes that an MVNO will get a
wholesale deal then it makes sense to fight for that deal to mitigate the negative
impact on retail revenues. For examples, Martin Bouygues, CEO of Bouygues,
has referred to MVNOs as “Cuckoo” i.e. a parasite that sits on your network,
takes a share of your revenues and doesn’t invest. Despite its negative view on
MVNOs, Bouygues has signed wholesale deals with big MVNOs such as Lebara
to avoid being left out of a growing MVNO market in France.
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Regulators have played a role in
promoting MVNOs

MVNOs only interested in MNOs with
lowest wholesale rates

Citi Research

m Lack of commercial perspective — For operators struggling with gaining market
share, MVNOs are one way to increase usage on an underutilized network. For
instance, Virgin Mobile in the UK got a very attractive wholesale deal (e.g. Virgin
kept all the termination revenues) when it became an MVNO on One-2-one (later
T-Mobile) which was struggling with market share.

® Regulatory pressure — Many regulators have been in favour of MVNOs to
improve market competitiveness. For instance, in France the 3G and 4G licences
include the obligation to offer access to MVNOs. There is no regulation at an EU
level but several countries use to impose the obligation to host MVNOs (e.g.
Germany, the UK, Denmark). Most of those obligations are now gone.

One issue with using MVNOs is that their loyalty is only as good as the wholesale
rate an MNO can offer. This means that MVNO will switch network operator if they
can get a better wholesale rate by doing so. The other issue is that operators can
easily copy one another and it is difficult to protect a leadership in the MVNO market
as E-Plus has found:

m Short lived first mover advantage — It's difficult for operators to differentiate on
their MVNO offering. For instance, in Germany to compete against Ay Yildiz from
E-Plus which targets the Turkish community, O2 Ger and T-Mobile respectively
launched MVNOs with Turk Telekom and Turkcell which is eroding E-Plus first
mover advantage and leadership in ethnic MVNOs.

® MVNOs prompt at shopping for best rates — MVNOs can relatively easily
switch from one operator to another one in order to get better rates. For instance,
Tele2 Netherlands in 2009 decided to switch from KPN to T-Mobile. In France the
largest MVNOs like Virgin have moved to a full MVNO business model and have
signed MVNO agreements with two networks. This allows Virgin in France to
force Orange and SFR to lower their wholesale rate in order to gain a bigger
share of Virgin’s wholesale traffic.
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Full MVNOs bring more autonomy,
flexibility and lower wholesale charges

The move to full MVNO is a great time to
ask for a rebate
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Emancipation

An MVNO is generally defined as a mobile operator which doesn’t have a radio
access network and lease capacity from a network operator. The standard type of
MVNOs can be described as “lightweight reseller” MVNOs. Many MVNOs are now
moving to full MVNOs (i.e. “full service” MVNO) which allows for:

® More control of the network — A full MVNO uses its own IT platforms (to
manage and monitor usage), HLR (Home Location Register, the database with
customer details) and other routing equipment (see Figure 5 and Figure 6).

More flexibility to launch new services — It is easier for a full MVNO to develop
new services and tariffs as it has more control over the network and a better
picture of usage trends. This is particularly relevant for fixed and mobile
convergent solutions. Cable operators could offer solutions (e.g. EAP-SIM)’
which allow for seamless handover of mobile traffic to their WiFi network which
will save them money as they will use less capacity on mobile.

Lower wholesale charges — Moving to full MVNOs require some limited one-off
capex to buy switching and routing equipment but results in lower wholesale
rates as the MVNO uses less equipment from its network provider and will also
collect and pay for mobile termination itself?.

Improve bargaining position — Full MVNOs can typically choose to have more
than just one provider. Since they own the switches and routing it is much easier
for them to direct traffic from one network to the other. This significantly improves
the bargaining position of operators (e.g. Virgin mobile France uses both SFR
and Orange networks now that it has moved to a Full MVNO).

Figure 5. Full MVNO have a higher share of the value chain®
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Source: Citi Research

Figure 6. Full MVNOs have more control over the network

Source: Citi Research

! Free mobile launched in April 2012 the authentication protocol called EAP-SIM which allows a Free
mobile subscriber to connect to Free’s WiFi network through a secured and dedicated IP address
without having to put any password to connect. All the authentication is done through the SIM card.

2 Full MVNOs have their own interconnect agreements for voice termination and also roaming.

® There are many different business models for MVNOs: branded resellers with no ownership of the
customer nor capacity to set prices, service providers which own their customers and do their own
billing and full MVNOs which own their customers and some network infrastructure.
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MVNOs are moving from voice centric
business model to data

Telenet has successfully renegotiated its
MVNO contract to a full MVNO

Telenet gained 58% of mobile contract
net adds in Belgium in 3Q12
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MVNOs moving into data

The voice-centric, operationally light MVNO business model of today is evolving to
data-centric and full MVNO. Data usage is going increasingly mobile and is the
main growth area going forward. Most devices like smartphones and tablets work
on both fixed (through WiFi) and mobile networks. Fixed operators are finding it
increasingly important to push fixed and mobile convergent offers for data. Hence
we expect alternative fixed operators and cable operators to become increasingly
present in mobile through MVNOs especially as they need to compete against
incumbents which are being more active at promoting quadruple play offer (e.g.
Telefonica’s Fusion offer launched in Oct).

In the past Telenet complained about its first MVNO contract with Mobistar which
didn’t allow it to be competitive on data pricing. The new full MVNO deal” signed
between Telenet and Mobistar allowed Telenet to become much more aggressive
and successful in mobile and data in particular:

B Record mobile net additions — The full MVNO allowed Telenet to become much
more aggressive in terms of pricing in particular for data. Telenet had record
mobile net additions in 3Q12 following the launch of two new plans. Telenet
expects revenue growth to accelerate to between 10-11% yoy in 2013 (vs. 7-8%
yoy in 2012) thanks to strong momentum in mobile”.

B Lower wholesale charges — We believe that Telenet has managed to reduce by
25-30% its wholesale rates when it renegotiated its MVNO terms in May 2012.
It's roaming deal is now secured until 2017 and includes access to 4G when
Mobistar launches it probably in mid 2013. Telenet increased its mobile revenues
by 25% yoy while Mobistar MVNO margin went down by 36% yoy in 1H12E®.

®m Limited capex — Telenet’s capex in mobile is limited to a couple of millions every
year. Telenet spent around €35m to buy switching equipment and IT platform as
one off costs when they launched their full MVNO. Telenet uses its fixed core
network and Mobistar’s access network. The only noticeable ongoing investment
is related to mobile spectrum which costs around €8m pa (booked in financing
cash flows as repayment of Iease)7.

* Telenet and Mobistar first signed a “light” MVNO in 2006. Then in Feb 2009, they extended that
MVNO contract to a full MVNO. Telenet launched its Full MVNO in the fourth quarter of 2010.

5 We expect strong revenue growth for Telenet in 2012 but believe that Telenet’s revenue guidance for
2013 may prove to be overly optimistic. See Telenet Group Holding — Liberty refuses to increase its
offer for more details for more details.

® Mobistar’s recurrent margin after SACs was down 30.3% yoy in 1H12. This provides an even better
picture than MVNO revenues down 36% yoy as they exclude the impact of termination revenues.
Telenet now collects directly termination revenues. Telenet is by far Mobistar’s biggest MVNO.

" Telenet is currently not using its mobile spectrum. Mobile spectrum payments are treated as
repayment of finance lease rather than capex. This has the benefit of not impacting Telenet's FCF
guidance which is based on Operating FCF less capex.
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Figure 7. Telenet mobile contract net adds reached a record 66k in Q3  Figure 8. Telenet growing mobile revenues while Mobistar’s MVNO
(58% market share of contract net adds in Belgium) revenues are falling thanks to new full MVNO deal
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4G the next battleground

Hope of ARPU uplift from 4G may be We believe mobile operators in Europe which so far have failed to monetise data

short lived if MVNOs get access to 4G are hoping they can charge a premium for 4G. Vodafone talks about charging a
€10/month premium on 4G and Orange in France charges a €5/month premium on
its H+ (i.e. highest speed) data offers. While data is growing fast in terms of usage,
price deflation in voice and SMS is getting worse. Mobile users have been quick to
arbitrage expensive voice minutes and SMS with cheap data (e.g. WhatsApp,
Viber). MVNOs like Telenet are likely to make it harder for MNOs to grow data
revenues with 4G by:

Telenet has already negotiated access B Pricing data aggressively — Telenet is currently pricing its King offer at

and wholesale charges on 4G €15/month for 1G of data, 10,000 SMS and 150 mins. The data and SMS
allowance on Telenet is very generous versus current offers from the existing
mobile operators. Telenet has already negotiated access to 4G on Mobistar and
agreed on 4G wholesale charges. We believe that Telenet will be in a position to
again price aggressively on 4G which will put pressure on established operators
to lower their prices to keep their subscribers even if it depresses their average
€30/month contract ARPU.

Figure 9. Telenet mobile pricing vs. Belgacom (Proximus)

Operator Type Tariff Voice SMS Data  Package
Telenet MVNO €15 150 min 10,000 1GB King
Belgacom MNO €15 100 min 500 SMS 500MB  Smart 20

Source: Citi Research, Telenet and Belgacom
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Figure 10. Mobile data equivalent

Equivalent in Mbytes
1h of voice 60
1000 SMS 0.2

Source: Citi Research

“Usage of OTT products on mobile is
good for us”, Duco Sickinghe, Telenet’s
CEO

If MVNOs don’t follow then pricing 4G at
a premium may not be possible for MNOs

Large MVNOs have strong bargaining
power against declining MNOs

‘We believe that our MVNO wholesale
rates are among the most attractive
available in Europe”, H3G Austria’s CEO
Jan Trionow

Citi Research

m Using OTT?® — Telenet doesn't have any meaningful voice revenues and
therefore doesn’t need to worry about cannibalization of voice by data. On the
contrary pushing for the use of OTT services like WhatsApp could be beneficial.
The price paid by Telenet on a per SMS basis will be significantly higher than the
price it pays for messages sent through OTT as SMS hardly requires any
capacity (See Figure 10). With 1GByte, a customer can make over 10 hours of
voice calls, send 1000 SMS and still have 400Mbytes to browse the internet®.

m Offloading mobile data on fixed — Cable or fixed altnets operators can offload
data traffic from mobile to fixed when a mobile user is within the range of one of
their WiFi hotspots (e.g. an iPhone user coming home will have her/his phone
automatically connected to WiFi for data). This will allow the MVNOs to save
costs as they won't have to pay for the data traffic which will be on their fixed
network.

The big difficulty for operators is how to set wholesale charges for 4G as:

® No control on tariff structure from MVNO — Most MVNOs are free to set their
own tariffs. This means that mobile operators cannot do anything to prevent
MVNOs from pricing MVNOs at the same price as 3G and at a discount to their
own 4G retail offers.

m Higher cannibalization risk — Cable operators and fixed alternative operators
(like Telenet or Jazztel) are likely to cannibalise the mobile operators hosting
them as they will target the mass market and not just small segments. The other
cannibalisation risk is that of voice and SMS by data which is likely to increase as
4G thanks to lower latency and higher speed should make the customer
experience of instant messaging and VolP applications more attractive than on
3G.

B MVNOs have increasing bargaining power — Some MVNOs have reached
critical scale (see Figure 2). The issue for network operators is that some of the
vey large MVNOs (e.g. Virgin mobile in the UK and France, United Internet,
PosteMobile...) are now so big that losing them would have a noticeable impact
on EBITDA. Network operators with negative revenue growth are under pressure
to keep their largest MVNOs even if it means renegotiating lower wholesale
charges or non exclusive deal like Orange did with Virgin mobile in France.

m Regulatory risk — The EU commission has set prices for wholesale mobile data
roaming. The risk is that regulators use this regulation as a blueprint to lower
wholesale national mobile data roaming chargesm. In countries like France or
Norway, MNOs have the obligation to provide access to their 4G network to
MVNOs (although MNOs have the freedom to set their wholesale charges). In
Austria, MNOs like H3G are likely to offer MVNOs some good terms to get
approval to consolidate the market. RTR the Austrian regulator has proposed the
following rates very aggressive rates for MVNOs: €0.01 per minute, €0.004 for
SMS and €0.002 per MB.

8 OTT stands for Over The Top. OTT refers to content from provided by third parties such as Skype or
WhatsApp through internet connected devices such as smartphones. Mobile operators normally
receive no payments from OTT providers and are only responsible for carrying the IP traffic.

® The number of minutes and SMS that can be sent with 1GB of data is likely to continue going up as
compression and encryption technology keeps improving.

' Prices will remain relatively high for wholesale data roaming at €0.01 per megabyte by July 2014
(i.e. 500MB for €50) but the risk is that will continue to fall very sharply as they have done in the past
(€0.5/MB in Jul 2011, €0.3/MB in Jul 2012, €0.2/MB in Jul 2013 and €0.1/MB in July 2014).
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There are other longer terms threats posed by MVNOs especially from:

Tele2 moved from MVNO to MNO in ® MVNO becoming MNOs — We have seen cable operators and smaller fixed

Norway and maybe soon in Netherlands operators acquire relatively cheap spectrum in Belgium (Telenet) and the
Netherlands (Ziggo/UPC, Tele2) helped by governments willing to see new
entrants bring more competition. The transition from a full MVNO to an MNO is
not necessarily as risky or costly as it may seem especially if spectrum can be
acquired on good terms (see our repot Dutch Spectrum Auction: Getting Ready
For Action: Buy Tele2, Stay Cautious On KPN). Tele2 has a full MVNO in the
Netherlands which could be extended to an MNO if it acquires 800MHz
spectrum. We would expect Tele2 to use a similar approach to what it did in
Norway when it started as an MVNO and has now become an MNO (see page
21 for more details).

Apple could become an MVNO m Apple and Google using soft SIM — Mobile operators have already lost a lot of
the mobile value chain to Apple and Google who dominate the smartphone
software market. Apple has been interested in offering “soft SIM”. Currently
mobile phones use a SIM™ card which contains a mobile network subscriber’s
account information. Rather than using a physical SIM card, Apple could store
the account information of a mobile subscriber in its software. This would
increase the risk disintermediation for operators which would take a further step
towards becoming just a “dumb pipe”. Apple already bills directly its iPhone
customers for use of apps and music but has yet to launch soft SIMs probably
mindful that operators could retaliate by cutting iPhone subsidies.

M&A

Best option for an MVNO is to be bought Most MVNOs don’t tend to have high life expectancy. The unsuccessful ones tend

by an MNO hoping for market repair to go out of business pretty quickly and the successful and most disruptive ones are
generally bought by MNOs trying to repair the market. This has been particularly
true in countries like Denmark where MVNOs like Telmore and Onfone were so
successful in disrupting the market that TDC had to step in to buy them out even at
the risk of encouraging new MVNOs to launch in a market with low barriers to entry.

Price per users vary greatly for MVNOs Prices per MVNO user tend to be around €100 to €200 but vary significantly
depending on 1) quality of the subscriber base (prepay vs. contract), 2) potential for
market repair, 3) difficulty to move users (e.g. does the MVNO own the SIM card
and how long the MVNO contract is), and 4) size of the subscriber base (the bigger
the base the higher the price per user as market repair can be substantial).

Figure 11 illustrates some of the main transactions in the MVNO space. Many
transactions tend to be too small for details to be provided.

" Subscriber Identification Module card

11 citivelocity.com


https://ir.citi.com/%2bce0v1iGHc3AIHgaJMEm%2fqHUZvgAXgkU6opwU9jyz5BmWAGxmL4q45yX54MZ%2frq9
https://ir.citi.com/%2bce0v1iGHc3AIHgaJMEm%2fqHUZvgAXgkU6opwU9jyz5BmWAGxmL4q45yX54MZ%2frq9

European Telecoms: MVNOs
4 December 2012

Citi Research

Figure 11. M&A deals involving MVNOs across Europe

Norway

Seller: Chess/Sense

Acquirer: TeliaSonera

Year: 2004

Price: €185m or €457 per user

UK

Seller: Virgin UK

Acquirer: NTL

Year: 2006

Price: €1,060m or €318 per user

France

Seller: Tele2 France
Acquirer: Virgin mobile France
Year: 2009

Price €56m or €140 per user

France

Seller: Simyo (KPN)
Acquirer: Bouygues Telecom
Year: 2011

Price €19m or €106 per user

Switzerland

Seller: Tele2

Acquirer: Sunrise

Year: 2008

Price: €33m or €63 per user

Source: Citi Research and company data
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Germany

Seller: Allmobility

Acquirer: Vodafone AG
Year: 2007

Price: €25m or €62 per user

Germany

Seller: Hutchison

Acquirer: CPW

Year: 2003

Price: €52m or €96 per user

Finland

- Seller: Saunalahti

Acquirer: Elisa
--~=""Year: 2004
Price: €45m or €103 per user

Sweden

Seller: Sense

______ Acquirer: TeliaSonera

Year: 2004
Price: €189m or €104 per user

Austria

Seller: Tele2
Acquirer: Telekom Austria

----- Year: 2007

Price: €7m or €54 per user

Denmark

N
“\Seller: Telmore
Acquirer: TDC
Year: 2004
Price: €40m or €87 per user

Denmark

Seller: Onfone

Acquirer: TDC

Year: 2011

Price: €40m or €235 per user
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Each country in Europe has a different
MVNO market

MVNO typically pricing at a 25-50%
discount

MNOs in the UK were originally only
wholesale providers

Virgin mobile in the UK offers unlimited
mobile data

Virgin mobile shows that MVNO can
generate cash with c.£0.1bn of opFCF pa
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Country Section

The MVNO market in Europe tends to be very country specific partly due to
regulation, market structure and willingness of the established operators to open
their network to MVNOs. MVNOs tend to be particularly successful in market with
high level of competition as struggling operators look at MVNOs to improve the
declining revenue trend. The price discount of MVNOs is typically between 25-50%.

UK: A long history of MVNO success

Background — MVNOs have been present in the UK market since 1983. This was
driven by regulation. Vodafone and BT Cellnet were initially wholesale providers and
MVNOs were offering retail services to end users. The obligation to offer wholesale
services to MVNOs was part of the MNOSs’ licence conditions. All license obligations
have now been removed and mobile network operators have participated in market
consolidation by buying wholesale providers (e.g. Vodafone bought Singlepoint
which had 1.5m customers in 2001).

MVNO pricing — MVNOs in the UK remain relatively aggressive in a very
competitive market. One of the issues is also that some MVNOs like Virgin mobile
offers unlimited mobile data starting from £23/month for existing cable subscribers
(both 3 UK and T-Mobile Full Monty also offer unlimited mobile data). All the UK
mobile operators are competing aggressively on prices and don’t allow any
significant price premium vs. MVNOs as illustrated on Figure 12.

Figure 12. MVNO vs. MNO prices in the UK

Operator Type Tariff Voice SMS Data  Package
Virgin mobile MVNO £15.00 600 min  Unlimited 1Gb  Essential
02 MNO £20.00  Unlimited  Unlimited 1Gb 02 Simplicity

Source: Citi Research, Virgin Mobile UK and 02

Note: Price for Virgin Mobile is valid only for Virgin broadband and/or telephony subscriber

Virgin Mobile UK — Figure 13 illustrates the performance of Virgin Mobile in the UK
hosted on EE which is the biggest and arguably most successful MVNO in the UK:

m Sold for £1bn — Virgin Mobile was sold to cable operator NTL for £962m in 2006.

m Strong cash flow generation — Virgin mobile has generated very steady opFCF
(defined as EBITDA — capex) of between £90-100m over the last 10 years.

® 3% market of service revenues — Virgin mobile generates in excess of £500m
with a market share of around 3% of mobile service revenues in the UK or 8% of
EE’s service revenues.
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GSM licenses in Germany included the

obligation to host MVNOs

E-Plus opened its door to MVNOs before

all the other MNOs followed
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Figure 13. Virgin Mobile UK showing steady performance (In £m)
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Source: Citi Research and company data and Virgin Media

Germany: Home of multi-brands

Background — The first GSM licenses in Germany contained obligations for the
mobile network operators to react positively to serious applications from MVNOs
and not to discriminate between MVNOs. Those obligations including the obligation
to offer products to service providers (e.g. Freenet, Drillish, Phonehouse) have been
included in the UMTS (3G) licences but are not as strict as in the GSM licences.
The German mobile market has one of the highest numbers of MVNOs with
independent service providers12 controlling around 20% of the market. E-Plus
owned by KPN was the first operator to adopt a strategy favouring MVNOs and
multi brands. This strategy has been copied by all operators with T-Mobile pushing
very aggressively and successfully its low end brand called Congstar, Vodafone
pushed new MVNO deals like the one with United Internet. Cable operators
(Unitymedia/KabelBW and KDG) have signed MVNO deals with O2.

Figure 14. E-Plus leader in MVNOs and brand licenses in Germany

Own brands

Wholesale
Source: Citi Research and KPN

Postpaid
Traditional
Base

ALDI TALK

Postpaid Prepaid Ethnic Youth

Low cost Low cost

yourfone.de blau.de ay yildiz vybemobile
simyo

METRO MOBILE NettoKOM debitel solomo

12 Independent service providers are those which have neither corporate nor sales cooperation links
with network operators.
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MVNO pricing not too disruptive in
Germany

United Internet is very successful as an
MVNOs benefiting from favourable
wholesale terms with Vodafone

Full MVNOs in France benefit from
mobile termination asymmetry and
access to 4G
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MVNO pricing — Pricing on MVNOs has been relatively disciplined which may be

partly explained by the fact that the four established network operators are owned

by incumbents and have been focused on generating cash in Germany. There has
also been a relatively low elasticity in Germany compared with other markets.

Figure 15. MVNO vs. MNO prices in Germany

Operator Type Tariff Voice SMS Data Package
1&1 (United Internet) MVUNO  €29.99  unlimited  unlimited 500 MB 1&1 All-Net-Flat Plus
T-Mobile MNO  €44.95 120 min unlimited 300 MB 4-fach-Flat-Paket

Source: Citi Research, United Internet and Deutsche Telekom

United Internet — The 1&1 brand used by United Internet as its retail mobile brand
is very well established in the fixed market. United Internet competes with the main
MVNO brands in the smartphone and mobile broadband segments (around 90% of
sales come from smartphones; only 10% SIM only). 1&1 has an MVNO agreement
with Vodafone and passed 1m subs in June 2012 and has reached critical mass
(close to 2% of mobile service revenue in Germany around 5% of Vodafone’s
service revenues) and therefore better terms with Vodafone. Ul does not aim to
benefit from higher gross margin and has passed benefit to tariffs. Ul aims to
sustain its run rate of more than 100k net ads per quarter in the medium term. We
expect Ul will reach 2m subs by the end of 2014. We understand that Ul's
agreement consists of further thresholds at which Ul gets improved terms.

Figure 16. United Internet showing very strong growth in mobile (In €m)
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Source: Citi Research estimates

France: Pro MVNO regulation

Background — ARCEP the French regulator has been a strong proponent of
MVNOs. This was especially true before the entry of Free mobile when ARCEP’s
analysis showed that there was joint dominance in French mobile. However the
European Competition Council disagreed with the finding of joint dominance by
Orange, SFR and Bouygues. ARCEP recently decided to grant a very high
asymmetry of 60% to full MVNOs (including Free mobile). This is a surprising move
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relative to other European markets where full MVNOs have the same mobile
termination rates than their host network which makes sense to us as mobile
termination rates are supposed to be based on network costs. The EU commission
queried ARCEP’s proposal to set higher wholesale prices and started an
investigation. In order to ease the concerns from the EU Commission, ARCEP
modified its proposal with the main change being the end of MTR asymmetry for
MVNO by Jan 20133, The main outstanding regulatory issue with full MVNOs
concerned SMS termination. Free mobile has been asking for an SMS termination
rate of €0.0285 vs. €.015"* for the three main operators. Established operators have
complained that such an asymmetry could lead to a cross subsidy of up to
€5/month. We believe that the most likely outcome is that Full MVNOs and Free will
be granted an asymmetry for SMS similar to the one for voice.

MNOs have the obligation to offer 4G to MNOs in France have an obligation as part of their 4G licences to give access to
MVNOs but only SFR has the obligation their 4G network (this is true only for MVNO not for Free which will have access to
to offer 4G roaming to Free SFR'’s 4G network under certain conditions15). In our view FT is likely to offer 4G

roaming to Free to avoid losing roaming revenues on 4G which would go to SFR
(see our Report France Telecom — The New Land of Low Returns for details).

Figure 17. French MVNOs’ market share now exceeding 11% (subs in ‘000)
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—=— MVNOs subs ------ MVNOs' market share of total subs
Source: Citi Research and ARCEP
Significant price discount between MVNO pricing — MVNOs have enjoyed very strong momentum in the French
MVNOs and MNOs market since 2006 as shown in Figure 17. This was partly driven by the established

network operators and in particular France Telecom which used MVNOs to target
niche segment in the market and make the market more competitive for a new
entrant. MVNOs lost subscribers in 1Q12 when Free entered the French mobile

13 Original proposal granted a 38% mobile voice termination asymmetry until the end of 2013 with no
date on when the asymmetry would end.

'* SMS termination rate came down from €0.015 to €0.01 for Orange, SFR and Bouygues on 15t July
2012.

" SFR has a regulatory obligation to offer Free mobile a roaming agreement on 4G since it bought
two blocks of 800MHz spectrum. This roaming agreement will only be valid as soon as Free reaches
25% population coverage with its 2.6GHz 4G network.
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Virgin mobile in France managed to

stabilise its sub base and stay EBIT

positive despite entry of Free mobile
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market. Since then, MVNOs have increased subscribers at a lower rate and
stabilized their market share. MVNOs like Virgin have been able to significantly
decrease their prices thanks to a move to full MVNOs which offer them better terms
and asymmetric termination rates. Smaller MVNOs are likely to exit the market in
our view as KPN did when it sold its Simyo business in France to Bouygues.

Figure 18. MVNO vs. MNO prices in France

Operator Type Tariff Voice SMS Data Package
Virgin Mobile MVNO €19.99 unlimited unlimited 3GB EXTAZ
Orange MNO €34.90 unlimited  Unlimited 500MB  Origami star 24/7 500MB

Source: Citi Research, Virgin Mobile France and Orange France

Virgin Mobile — Virgin Mobile is the biggest MVNO in France. Despite the entry of
Free mobile, Virgin mobile has managed to stabilise its customer base and keep its
EBIT margin positive. Virgin Mobile in France has almost 1.9m subscribers and
targets 50% of its customers on full MVNO by March 2013. The move to a full
MVNO allows them to:

B Improved their bargaining position — Virgin signed a full MVNO deal with SFR
in 2011 as FT which was its host network since 2004 refused to give them a full
MVNO. Now it has managed to get FT to extend its current MVNO to a full
MVNO contract probably as FT couldn’t afford to lose an MVNO which we
estimate represent around 4% of its mobile service revenues. This has helped
them renegotiate lower tariffs with FT and SFR.

® Lower costs — With a full MVNO, Virgin will have to spend slightly more capex
but will get better wholesale rates and therefore lower opex.

B Increase revenues — revenues were up 9% yoy in calendar 2Q and 3Q12
despite the entry of lliad thanks to termination revenues which Virgin now
collects. Even if total number of customers was slightly declining in Q3, the
number of contract subscribers is increasing.

Figure 19. Virgin mobile France Performance (In €m, March year end) Figure 20. Virgin Mobile managed to broadly stabilise subscriber
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16 Carphone Warhouse has a 47.1% stake in Virgin Mobile France
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First successful low cost MVNO started
in Denmark with Telmore

Only solution to stop MVNOs taking
share has been to buy them

Tough economic situation has helped
MVNOs in Spain
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Denmark — The origin of the pandemic

Background — Denmark was the first market where low cost, “no frills” business
models where implemented by MVNOs. Telmore implemented with great success
the “no frills” business model similar to what happened in the airline industry with
the likes of Easyjet or Ryanair. Established operators made the mistake of entering
this price war and in less than 6 months the prices fell by 40%. One of the key
reasons for the success of MVNOs in Denmark has been the support from the
regulator. The two biggest network operators TDC and Sonofon were classified as
dominant providers and were obliged to produce a reference offer similar to what
fixed operators did for local loop unbundling. Those obligations no longer remain.

MVNO pricing — Price competition remains intense but has improved significantly
following a series of M&A. Telmore was bought by TDC and CBB-Mobil by Sonofon.
Last year TDC bought the Onfone an MVNO which followed a similar low cost
strategy to Telmore and innovative pricing structure with integrated tariff plans.

Figure 21. MVNO vs. MNO prices in Denmark

Operator Type Tariff Voice SMS Data Package
Onfone MVNO kr 149 6 hour Unlimited 1 GB 6 times tale
TDC MNO kr 299 360 min Unilimted  5GB Mobilpakke 6 Timers tale

Source: Citi Research, Onfone and TDC

Spain — MVNOs helped by tougher macro

Background — The Spanish mobile market has been hit hard by macro and price
competition headwinds. MVNOs have been very successful at growing market
share to just below 10% in a market which has become more price conscious.

Figure 22. Spanish MVNOs’ market share now close to 8% (subs in ‘000)
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Attempt by TEF and VOD to cut subsidies
in Spain back fired when Orange and the
MVNOs didn’t follow

Move to quadplay initiated by Jazztel
with big discounts on mobile could lead
to significant ARPU dilution
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MVNO pricing — Vodafone’s CEO recently expressed his displeasure at the
increased price competition driven by MVNOs in Spain which is “contracting our
acquisition growth and market share”. MVNOs decided earlier this year not to follow
the lead from Telefonica and Vodafone to cut mobile subsidies. This allowed
MVNOs to gain even more market share. Vodafone and Telefonica were forced to
backtrack on their decision to cut subsidies which would have benefited the market.

Figure 23. MVNO vs. MNO prices in Spain

Operator Type Tariff Voice SMS Data Package
Jazztel MVNO €15.00 600min/sms price per SMS 1GB Llama y Navega 600
Telefonica MNO €29.50 150min Unlimited 500MB Habla y Navega 30

Source: Citi Research, Jazztel and Telefonica

Note: Price for Jazztel is valid only for existing fixed subscriber

Jazztel — Jazztel hosted on the Orange network launched a convergent
fixed/mobile offer in Aug 2012 priced very aggressively and published record net
additions in 3Q12. This has now been followed by all the existing operators which
are now offering quadruple play offers which include very significant discounts of up
to 40% versus buying comparable fixed and mobile offers separately. Jazztel
mentioned that 80% of its 46k net adds in 3Q12 came from packages with flat
tariffs. The main issue for the established operators will be that those quadruple
play offers are likely to lead to significant ARPU dilution on mobile. Jazztel together
with Telefonica could potentially benefit from lower churn on its convergent offers if it
manages to differentiate them from the competition by adding fibre thanks to the
agreement it signed with Telefonica to rollout fibre.

Figure 24. Jazztel’s mobile base doubling over last 12 months (Customers in thousands)
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Italy — PosteMobile the notable exception

MVNOs are small in Italy with the notable B Background — MVNOs have had a relatively limited influence and momentum in

exception of PosteMobile Italian mobile with the notable exception of PosteMobile. More recently the Italian
market has withnessed some high profile launches of MVNOs such as BIP in
September 2012. BIP is run by Mr. Bona the former head of TIM. Headline prices
on BIP are pretty aggressive at €3c per min for voice and €12c per SMS but
there is a relatively high set up call of €16c per call.

® MVNO Prices — MVNOs in Italy don’t tend to be particularly aggressive on prices
even if they are at a discount to the established operators.

Figure 25. MVNO vs. MNO prices in Italy

Operator Type Tariff Voice SMS Data Package
PosteMobile MVNO €22.00 500 min 500 1GB Zero Pensieri Medium
Telecom ltalia MNO €29.00 300 min 300 1GB Tutto Compreso 300

Source: Citi Research, PosteMobile, Telecom Italia

PosteMobile aiming at becoming the 4" m PosteMobile — PosteMobile launched in 2007 and is hosted on the Vodafone’s

player in Italian mobile network. PosteMobile aims at becoming the 4" player in Italy based on mobile
revenues and it currently has around 2% market share of mobile service
revenues in Italy representing 4% of Vodafone'’s service revenues. PosteMobile
benefits from a very strong distribution network with 14,500 points of sales (i.e.
post offices) and strong positioning on value added services (e.g. mobile
payments). PosteMobile is now generating EBITDA margins of close to 20% with
capex/sales ratio of close to 10%.

PosteMobile generates around €350m of Figure 26. PosteMobile targeting >€350m or revenues and close to 20% EBITDA margin
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MVNOs in the Netherlands always had a
strong presence

Dutch market is extremely segmented
with operators using multi brand strategy

We expect Tele2 in the Netherlands to
transform itself from an MVNO to an MNO
as it did in Norway
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Netherlands — Watch out for Tele2

B Background — MVNOs in the Netherlands had a market share of 15.2% in
1Q12. The Dutch mobile market is highly segmented with operators relying on
MVNOs and multi-brands to target all segments (e.g. KPN with Telfort, Hi and
KPN uses 3 main brands to address the market). .

B MVNO prices — MVNOs tend to price well below the main brands from the
existing operators. However all operators have their own low end brands
competing on prices against MVNOs.

Figure 27. MVNO vs. MNO prices in Italy

Operator Type Tariff Voice SMS Data Package
Tele2 MVNO €18.50 300 min unlimited 500MB SIM only
KPN MNO €30.00 250 min/SMS 250 min/SMS 1000MB SIM only

Source: Citi Research, Tele2, KPN

B Tele2 — Tele2 has the biggest MVNO in the Netherlands. Its momentum in
subscriber number has recently been improving. Tele2 entered the Dutch market
in 2001. In Feb 2009, Tele2 decided to switch its MVNO from the KPN’s network
to T-Mobile to improve its positioning having lost customers in the year of 2008.
Tele2 bought some 2.6GHz mobile spectrum in April 2010 and we expect Tele2
to bid again for spectrum during the current mobile Dutch auction for 800MHz
spectrum (see our repot Dutch Spectrum Auction: Getting Ready For Action: Buy
Tele2, Stay Cautious On KPN). We believe that Tele2 could use a similar strategy
in the Netherlands as it did in Norway where it started as an MVNO before
becoming an MNO. Tele2 started as an MVNO in Norway in the early 2000s and
found it hard as an MVNO to make a decent margin (Tele2 EBITDA margin is still
below 10% in Norway) due to the difficulty in negotiating an attractive wholesale
rate in market which was a duopoly. Tele2 decided to create a network JV with
Network Norway another MVNO. Tele2 then acquired Network Norway. MVNOs
in Norway are now on the decline. Tele2 is focusing on a multi-brand strategy (4
brands: OneCall for discount offers, Tele2 for best deal, Network Norway for
SMEs, MyCall: for prepaid and ethnic) rather than rely on MVNOs and service
providers.

Figure 28. Tele2 investing in subscriber acquisition at the expense of

margin in Dutch mobile (In €m)
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Figure 29. Focus back on growing mobile subs in the Netherlands
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Coverage List: Belgacom SA (BCOM.BR; €22.71; 3); Bouygues SA (BOUY.PA;
€19.57; 3); Deutsche Telekom AG (DTEGnN.DE; €8.51; 1); Elisa Oyj (ELI1V.HE;
€16.33; 2); Freenet (FNTGn.DE; €14.35; 1); France Telecom (FTE.PA, €8.21; 3);
Jazztel (JAZ.MC; €5.32; 1); Kabel Deutschland (KD8Gn.DE; €55.85; 3); KPN NV
(KPN.AS; €4.40; 2); Mobistar SA (MSTAR.BR; €21.23; 2); TDC (TDC.CO; Dkr39.11;
2); Telefonica SA (TEF.MC; €10.14; 2); Tele2 AB (TEL2b.ST, SKr116.30; 1); Telekom
Austria (TELA.VI; €5.05; 1); Telecom ltalia SpA (TLIT.MI; €0.71; 2); TeliaSonera AB
(TLSN.ST; SKr44.62; 1); Telenet Group Holding NV (TNET.BR; €35.06; 2); United
Internet AG (UTDI.DE; €17.39; 2); Virgin Media (VMED.O; US$35.17; 2); Vodafone
Group PLC (VOD.L; £1.61; 1); Ziggo N.V. (ZIGGO.AS; €23.98; 2)
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Citigroup Global Markets Inc. or an affiliate received compensation for products and services other than investment banking services from Belgacom SA,
Bouygues SA, Deutsche Telekom AG, Freenet, France Telecom, Kabel Deutschland, KPN NV, Mobistar SA, Telefonica SA, Telekom Austria, Telecom ltalia
SpA, TeliaSonera AB, United Internet AG, Virgin Media, Vodafone Group PLC, Ziggo N.V. in the past 12 months.

Citigroup Global Markets Inc. currently has, or had within the past 12 months, the following as investment banking client(s): Belgacom SA, Deutsche
Telekom AG, France Telecom, KPN NV, Mobistar SA, Telefonica SA, Telekom Austria, Telecom lItalia SpA, TeliaSonera AB, Virgin Media, Vodafone Group
PLC.

Citigroup Global Markets Inc. currently has, or had within the past 12 months, the following as clients, and the services provided were non-investment-
banking, securities-related: Belgacom SA, Bouygues SA, Deutsche Telekom AG, Freenet, France Telecom, Kabel Deutschland, KPN NV, Mobistar SA, TDC,
Telefonica SA, Tele2 AB, Telekom Austria, Telecom Italia SpA, TeliaSonera AB, Virgin Media, Vodafone Group PLC, Ziggo N.V..

Citigroup Global Markets Inc. currently has, or had within the past 12 months, the following as clients, and the services provided were non-investment-
banking, non-securities-related: Belgacom SA, Bouygues SA, Deutsche Telekom AG, France Telecom, KPN NV, Mobistar SA, Telefonica SA, Telekom
Austria, Telecom Italia SpA, TeliaSonera AB, United Internet AG, Virgin Media, Vodafone Group PLC.

Analysts' compensation is determined based upon activities and services intended to benefit the investor clients of Citigroup Global Markets Inc. and its
affiliates ("the Firm"). Like all Firm employees, analysts receive compensation that is impacted by overall firm profitability which includes investment banking
revenues.

The Firm is a market maker in the publicly traded equity securities of Deutsche Telekom AG, KPN NV, Telekom Austria, Virgin Media, Vodafone Group PLC.

For important disclosures (including copies of historical disclosures) regarding the companies that are the subject of this Citi Research product ("the
Product"), please contact Citi Research, 388 Greenwich Street, 28th Floor, New York, NY, 10013, Attention: Legal/Compliance [E6WYB6412478]. In
addition, the same important disclosures, with the exception of the Valuation and Risk assessments and historical disclosures, are contained on the Firm's
disclosure website at https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures. Valuation and Risk assessments can be found in the text of the
most recent research note/report regarding the subject company. Historical disclosures (for up to the past three years) will be provided upon request.

Citi Research Ratings Distribution

12 Month Rating Relative Rating
Data current as of 4 Oct 2012 Buy Hold Sell Buy Hold Sell
Citi Research Global Fundamental Coverage 51% 38% 1% 7%  85% 7%
% of companies in each rating category that are investment banking clients 50% 47%  45%  59% 47%  50%

Guide to Citi Research Fundamental Research Investment Ratings:

Citi Research stock recommendations include an investment rating and an optional risk rating to highlight high risk stocks.

Risk rating takes into account both price volatility and fundamental criteria. Stocks will either have no risk rating or a High risk rating assigned.

Investment Ratings: Citi Research investment ratings are Buy, Neutral and Sell. Our ratings are a function of analyst expectations of expected total return
("ETR") and risk. ETR is the sum of the forecast price appreciation (or depreciation) plus the dividend yield for a stock within the next 12 months. The
Investment rating definitions are: Buy (1) ETR of 15% or more or 25% or more for High risk stocks; and Sell (3) for negative ETR. Any covered stock not
assigned a Buy or a Sell is a Neutral (2). For stocks rated Neutral (2), if an analyst believes that there are insufficient valuation drivers and/or investment
catalysts to derive a positive or negative investment view, they may elect with the approval of Citi Research management not to assign a target price and,
thus, not derive an ETR. Analysts may place covered stocks "Under Review" in response to exceptional circumstances (e.g. lack of information critical to the
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analyst's thesis) affecting the company and / or trading in the company's securities (e.g. trading suspension). As soon as practically possible, the analyst will
publish a note re-establishing a rating and investment thesis. To satisfy regulatory requirements, we correspond Under Review and Neutral to Hold in our
ratings distribution table for our 12-month fundamental rating system. However, we reiterate that we do not consider Under Review to be a recommendation.
Relative three-month ratings: Citi Research may also assign a three-month relative call (or rating) to a stock to highlight expected out-performance (most
preferred) or under-performance (least preferred) versus the geographic and industry sector over a 3 month period. The relative call may highlight a specific
near-term catalyst or event impacting the company or the market that is anticipated to have a short-term price impact on the equity securities of the
company. Absent any specific catalyst the analyst(s) will indicate the most and least preferred stocks in the universe of stocks under consideration,
explaining the basis for this short-term view. This three-month view may be different from and does not affect a stock's fundamental equity rating, which
reflects a longer-term total absolute return expectation. For purposes of NASD/NYSE ratings-distribution-disclosure rules, most preferred calls correspond to
a buy recommendation and least preferred calls correspond to a sell recommendation. Any stock not assigned to a most preferred or least preferred call is
considered non-relative-rated (NRR). For purposes of NASD/NYSE ratings-distribution-disclosure rules we correspond NRR to Hold in our ratings
distribution table for our 3-month relative rating system. However, we reiterate that we do not consider NRR to be a recommendation.

Prior to October 8, 2011, the firm's stock recommendation system included a risk rating and an investment rating. Risk ratings, which took into account both
price volatility and fundamental criteria, were: Low (L), Medium (M), High (H), and Speculative (S). Investment Ratings of Buy, Hold and Sell were a
function of the Citi Research expectation of total return (forecast price appreciation and dividend yield within the next 12 months) and risk rating. Additionally,
analysts could have placed covered stocks "Under Review" in response to exceptional circumstances (e.g. lack of information critical to the analyst's thesis)
affecting the company and/or trading in the company's securities (e.g. trading suspension). Stocks placed "Under Review" were monitored daily by
management and as practically possible, the analyst published a note re-establishing a rating and investment thesis. For securities in developed markets
(US, UK, Europe, Japan, and Australia/New Zealand), investment ratings were:Buy (1) (expected total return of 10% or more for Low-Risk stocks, 15% or
more for Medium-Risk stocks, 20% or more for High-Risk stocks, and 35% or more for Speculative stocks); Hold (2) (0%-10% for Low-Risk stocks, 0%-15%
for Medium-Risk stocks, 0%-20% for High-Risk stocks, and 0%-35% for Speculative stocks); and Sell (3) (negative total return). For securities in emerging
markets (Asia Pacific, Emerging Europe/Middle East/Africa, and Latin America), investment ratings were:Buy (1) (expected total return of 15% or more for
Low-Risk stocks, 20% or more for Medium-Risk stocks, 30% or more for High-Risk stocks, and 40% or more for Speculative stocks); Hold (2) (5%-15% for
Low-Risk stocks, 10%-20% for Medium-Risk stocks, 15%-30% for High-Risk stocks, and 20%-40% for Speculative stocks); and Sell (3) (5% or less for Low-
Risk stocks, 10% or less for Medium-Risk stocks, 15% or less for High-Risk stocks, and 20% or less for Speculative stocks).

Investment ratings are determined by the ranges described above at the time of initiation of coverage, a change in investment and/or risk rating, or a change
in target price (subject to limited management discretion). At other times, the expected total returns may fall outside of these ranges because of market price
movements and/or other short-term volatility or trading patterns. Such interim deviations from specified ranges will be permitted but will become subject to
review by Research Management. Your decision to buy or sell a security should be based upon your personal investment objectives and should be made
only after evaluating the stock's expected performance and risk.

NON-US RESEARCH ANALYST DISCLOSURES

Non-US research analysts who have prepared this report (i.e., all research analysts listed below other than those identified as employed by Citigroup Global
Markets Inc.) are not registered/qualified as research analysts with FINRA. Such research analysts may not be associated persons of the member
organization and therefore may not be subject to the NYSE Rule 472 and NASD Rule 2711 restrictions on communications with a subject company, public
appearances and trading securities held by a research analyst account. The legal entities employing the authors of this report are listed below:

Citigroup Global Markets Ltd Dimitri Y Kallianiotis, CFA; Simon Weeden; Georgios lerodiaconou; Laurie Fitzjohn-Sykes,
CFA; Tania Valiente

Citigroup Global Markets India Private Limited Rohit Modi

OTHER DISCLOSURES

Citigroup Global Markets Inc. and/or its affiliates has a significant financial interest in relation to Deutsche Telekom AG, France Telecom, KPN NV, Telefonica
SA, Telekom Austria, Telecom Italia SpA, TeliaSonera AB, Virgin Media, Vodafone Group PLC. (For an explanation of the determination of significant
financial interest, please refer to the policy for managing conflicts of interest which can be found at www.citiVelocity.com.)

For securities recommended in the Product in which the Firm is not a market maker, the Firm is a liquidity provider in the issuers' financial instruments and
may act as principal in connection with such transactions. The Firm is a regular issuer of traded financial instruments linked to securities that may have been
recommended in the Product. The Firm regularly trades in the securities of the issuer(s) discussed in the Product. The Firm may engage in securities
transactions in a manner inconsistent with the Product and, with respect to securities covered by the Product, will buy or sell from customers on a principal
basis.

Citigroup Global Markets Inc. or its affiliates acts as a corporate broker to Vodafone Group PLC.

Securities recommended, offered, or sold by the Firm: (i) are not insured by the Federal Deposit Insurance Corporation; (i) are not deposits or other
obligations of any insured depository institution (including Citibank); and (iii) are subject to investment risks, including the possible loss of the principal
amount invested. Although information has been obtained from and is based upon sources that the Firm believes to be reliable, we do not guarantee its
accuracy and it may be incomplete and condensed. Note, however, that the Firm has taken all reasonable steps to determine the accuracy and
completeness of the disclosures made in the Important Disclosures section of the Product. The Firm's research department has received assistance from
the subject company(ies) referred to in this Product including, but not limited to, discussions with management of the subject company(ies). Firm policy
prohibits research analysts from sending draft research to subject companies. However, it should be presumed that the author of the Product has had
discussions with the subject company to ensure factual accuracy prior to publication. All opinions, projections and estimates constitute the judgment of the
author as of the date of the Product and these, plus any other information contained in the Product, are subject to change without notice. Prices and
availability of financial instruments also are subject to change without notice. Notwithstanding other departments within the Firm advising the companies
discussed in this Product, information obtained in such role is not used in the preparation of the Product. Although Citi Research does not set a
predetermined frequency for publication, if the Product is a fundamental research report, it is the intention of Citi Research to provide research coverage of
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the/those issuer(s) mentioned therein, including in response to news affecting this issuer, subject to applicable quiet periods and capacity constraints. The
Product is for informational purposes only and is not intended as an offer or solicitation for the purchase or sale of a security. Any decision to purchase
securities mentioned in the Product must take into account existing public information on such security or any registered prospectus.

Investing in non-U.S. securities, including ADRs, may entail certain risks. The securities of non-U.S. issuers may not be registered with, nor be subject to the
reporting requirements of the U.S. Securities and Exchange Commission. There may be limited information available on foreign securities. Foreign
companies are generally not subject to uniform audit and reporting standards, practices and requirements comparable to those in the U.S. Securities of
some foreign companies may be less liquid and their prices more volatile than securities of comparable U.S. companies. In addition, exchange rate
movements may have an adverse effect on the value of an investment in a foreign stock and its corresponding dividend payment for U.S. investors. Net
dividends to ADR investors are estimated, using withholding tax rates conventions, deemed accurate, but investors are urged to consult their tax advisor for
exact dividend computations. Investors who have received the Product from the Firm may be prohibited in certain states or other jurisdictions from
purchasing securities mentioned in the Product from the Firm. Please ask your Financial Consultant for additional details. Citigroup Global Markets Inc.
takes responsibility for the Product in the United States. Any orders by US investors resulting from the information contained in the Product may be placed
only through Citigroup Global Markets Inc.

Important Disclosures for Morgan Stanley Smith Barney LLC Customers: Morgan Stanley & Co. LLC (Morgan Stanley) research reports may be
available about the companies that are the subject of this Citi Research research report. Ask your Financial Advisor or use smithbarney.com to view any
available Morgan Stanley research reports in addition to Citi Research research reports.

Important disclosure regarding the relationship between the companies that are the subject of this Citi Research research report and Morgan Stanley Smith
Barney LLC and its affiliates are available at the Morgan Stanley Smith Barney disclosure website at
www.morganstanleysmithbarney.com/researchdisclosures.

For Morgan Stanley and Citigroup Global Markets, Inc. specific disclosures, you may refer to www.morganstanley.com/researchdisclosures and
https:/lwww.citivelocity.com/cvr/eppublic/citi_research_disclosures.

This Citi Research research report has been reviewed and approved on behalf of Morgan Stanley Smith Barney LLC. This review and approval was
conducted by the same person who reviewed this research report on behalf of Citi Research. This could create a conflict of interest.

The Citigroup legal entity that takes responsibility for the production of the Product is the legal entity which the first named author is employed
by. The Product is made available in Australia through Citi Global Markets Australia Pty Ltd. (ABN 64 003 114 832 and AFSL No. 240992), participant of
the ASX Group and regulated by the Australian Securities & Investments Commission. Citigroup Centre, 2 Park Street, Sydney, NSW 2000. The Product is
made available in Australia to Private Banking wholesale clients through Citigroup Pty Limited (ABN 88 004 325 080 and AFSL 238098). Citigroup Pty
Limited provides all financial product advice to Australian Private Banking wholesale clients through bankers and relationship managers. If there is any
doubt about the suitability of investments held in Citigroup Private Bank accounts, investors should contact the Citigroup Private Bank in Australia. Citigroup
companies may compensate affiliates and their representatives for providing products and services to clients. The Product is made available in Brazil by
Citigroup Global Markets Brasil - CCTVM SA, which is regulated by CVM - Comissao de Valores Mobiliarios, BACEN - Brazilian Central Bank, APIMEC -
Associacgo dos Analistas e Profissionais de Investimento do Mercado de Capitais and ANBID - Associagao Nacional dos Bancos de Investimento. Av.
Paulista, 1111 - 11° andar - CEP. 01311920 - S&o Paulo - SP. If the Product is being made available in certain provinces of Canada by Citigroup Global
Markets (Canada) Inc. ("CGM Canada"), CGM Canada has approved the Product. Citigroup Place, 123 Front Street West, Suite 1100, Toronto, Ontario M5J
2M3. This product is available in Chile through Banchile Corredores de Bolsa S.A., an indirect subsidiary of Citigroup Inc., which is regulated by the
Superintendencia de Valores y Seguros. Agustinas 975, piso 2, Santiago, Chile. The Product is made available in France by Citigroup Global Markets
Limited, which is authorised and regulated by Financial Services Authority. 1-5 Rue Paul Cézanne, 8éme, Paris, France. The Product is distributed in
Germany by Citigroup Global Markets Deutschland AG ("CGMD"), which is regulated by Bundesanstalt fuer Finanzdienstleistungsaufsicht (BaFin). CGMD,
Reuterweg 16, 60323 Frankfurt am Main. Research which relates to "securities" (as defined in the Securities and Futures Ordinance (Cap. 571 of the Laws
of Hong Kong)) is issued in Hong Kong by, or on behalf of, Citigroup Global Markets Asia Limited which takes full responsibility for its content. Citigroup
Global Markets Asia Ltd. is regulated by Hong Kong Securities and Futures Commission. If the Research is made available through Citibank, N.A., Hong
Kong Branch, for its clients in Citi Private Bank, it is made available by Citibank N.A., Citibank Tower, Citibank Plaza, 3 Garden Road, Hong Kong. Citibank
N.A. is regulated by the Hong Kong Monetary Authority. Please contact your Private Banker in Citibank N.A., Hong Kong, Branch if you have any queries on
or any matters arising from or in connection with this document. The Product is made available in India by Citigroup Global Markets India Private Limited,
which is regulated by Securities and Exchange Board of India. Bakhtawar, Nariman Point, Mumbai 400-021. The Product is made available in Indonesia
through PT Citigroup Securities Indonesia. 5/F, Citibank Tower, Bapindo Plaza, JI. Jend. Sudirman Kav. 54-55, Jakarta 12190. Neither this Product nor any
copy hereof may be distributed in Indonesia or to any Indonesian citizens wherever they are domiciled or to Indonesian residents except in compliance with
applicable capital market laws and regulations. This Product is not an offer of securities in Indonesia. The securities referred to in this Product have not been
registered with the Capital Market and Financial Institutions Supervisory Agency (BAPEPAM-LK) pursuant to relevant capital market laws and regulations,
and may not be offered or sold within the territory of the Republic of Indonesia or to Indonesian citizens through a public offering or in circumstances which
constitute an offer within the meaning of the Indonesian capital market laws and regulations. The Product is made available in Israel through Citibank NA,
regulated by the Bank of Israel and the Israeli Securities Authority. Citibank, N.A, Platinum Building, 21 Ha'arba'ah St, Tel Aviv, Israel. The Product is made
available in Italy by Citigroup Global Markets Limited, which is authorised and regulated by Financial Services Authority. Via dei Mercanti, 12, Milan, 20121,
Italy. The Product is made available in Japan by Citigroup Global Markets Japan Inc. ("CGMJ"), which is regulated by Financial Services Agency, Securities
and Exchange Surveillance Commission, Japan Securities Dealers Association, Tokyo Stock Exchange and Osaka Securities Exchange. Shin-Marunouchi
Building, 1-5-1 Marunouchi, Chiyoda-ku, Tokyo 100-6520 Japan. If the Product was distributed by SMBC Nikko Securities Inc. it is being so distributed under
license. In the event that an error is found in an CGMJ research report, a revised version will be posted on the Firm's Citi Velocity website. If you have
questions regarding Citi Velocity, please call (81 3) 6270-3019 for help. The Product is made available in Korea by Citigroup Global Markets Korea
Securities Ltd., which is regulated by the Financial Services Commission, the Financial Supervisory Service and the Korea Financial Investment Association
(KOFIA). Citibank Building, 39 Da-dong, Jung-gu, Seoul 100-180, Korea. KOFIA makes available registration information of research analysts on its
website. Please visit the following website if you wish to find KOFIA registration information on research analysts of Citigroup Global Markets Korea
Securities Ltd. http:/dis.kofia.or.kr/fs/dis2/fundMgr/DISFundMgrAnalystPop.jsp?companyCd2=A03030&pageDiv=02. The Product is made available in
Korea by Citibank Korea Inc., which is regulated by the Financial Services Commission and the Financial Supervisory Service. Address is Citibank Building,
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39 Da-dong, Jung-gu, Seoul 100-180, Korea. The Product is made available in Malaysia by Citigroup Global Markets Malaysia Sdn Bhd (Company No.
460819-D) (“CGMM”) to its clients and CGMM takes responsibility for its contents. CGMM is regulated by the Securities Commission of Malaysia. Please
contact CGMM at Level 43 Menara Citibank, 165 Jalan Ampang, 50450 Kuala Lumpur, Malaysia in respect of any matters arising from, or in connection with,
the Product. The Product is made available in Mexico by Acciones y Valores Banamex, S.A. De C. V., Casa de Bolsa, Integrante del Grupo Financiero
Banamex ("Accival") which is a wholly owned subsidiary of Citigroup Inc. and is regulated by Comision Nacional Bancaria y de Valores. Reforma 398, Col.
Juarez, 06600 Mexico, D.F. In New Zealand the Product is made available to ‘wholesale clients’ only as defined by s5C(1) of the Financial Advisers Act
2008 (‘FAA)) through Citigroup Global Markets Australia Pty Ltd (ABN 64 003 114 832 and AFSL No. 240992), an overseas financial adviser as defined by
the FAA, participant of the ASX Group and regulated by the Australian Securities & Investments Commission. Citigroup Centre, 2 Park Street, Sydney, NSW
2000. The Product is made available in Pakistan by Citibank N.A. Pakistan branch, which is regulated by the State Bank of Pakistan and Securities
Exchange Commission, Pakistan. AWT Plaza, 1.1. Chundrigar Road, P.O. Box 4889, Karachi-74200. The Product is made available in the Philippines
through Citicorp Financial Services and Insurance Brokerage Philippines, Inc., which is regulated by the Philippines Securities and Exchange Commission.
20th Floor Citibank Square Bldg. The Product is made available in the Philippines through Citibank NA Philippines branch, Citibank Tower, 8741 Paseo De
Roxas, Makati City, Manila. Citibank NA Philippines NA is regulated by The Bangko Sentral ng Pilipinas. The Product is made available in Poland by Dom
Maklerski Banku Handlowego SA an indirect subsidiary of Citigroup Inc., which is regulated by Komisja Nadzoru Finansowego. Dom Maklerski Banku
Handlowego S.A. ul.Senatorska 16, 00-923 Warszawa. The Product is made available in the Russian Federation through ZAO Citibank, which is licensed
to carry out banking activities in the Russian Federation in accordance with the general banking license issued by the Central Bank of the Russian
Federation and brokerage activities in accordance with the license issued by the Federal Service for Financial Markets. Neither the Product nor any
information contained in the Product shall be considered as advertising the securities mentioned in this report within the territory of the Russian Federation
or outside the Russian Federation. The Product does not constitute an appraisal within the meaning of the Federal Law of the Russian Federation of 29 July
1998 No. 135-FZ (as amended) On Appraisal Activities in the Russian Federation. 8-10 Gasheka Street, 125047 Moscow. The Product is made available in
Singapore through Citigroup Global Markets Singapore Pte. Ltd. (‘“CGMSPL”), a capital markets services license holder, and regulated by Monetary
Authority of Singapore. Please contact CGMSPL at 8 Marina View, 21st Floor Asia Square Tower 1, Singapore 018960, in respect of any matters arising
from, or in connection with, the analysis of this document. This report is intended for recipients who are accredited, expert and institutional investors as
defined under the Securities and Futures Act (Cap. 289). The Product is made available by The Citigroup Private Bank in Singapore through Citibank, N.A.,
Singapore Branch, a licensed bank in Singapore that is regulated by Monetary Authority of Singapore. Please contact your Private Banker in Citibank N.A.,
Singapore Branch if you have any queries on or any matters arising from or in connection with this document. This report is intended for recipients who are
accredited, expert and institutional investors as defined under the Securities and Futures Act (Cap. 289). This report is distributed in Singapore by Citibank
Singapore Ltd ("CSL") to selected Citigold/Citigold Private Clients. CSL provides no independent research or analysis of the substance or in preparation of
this report. Please contact your Citigold/Citigold Private Client Relationship Manager in CSL if you have any queries on or any matters arising from or in
connection with this report. This report is intended for recipients who are accredited investors as defined under the Securities and Futures Act (Cap. 289).
Citigroup Global Markets (Pty) Ltd. is incorporated in the Republic of South Africa (company registration number 2000/025866/07) and its registered office
is at 145 West Street, Sandton, 2196, Saxonwold. Citigroup Global Markets (Pty) Ltd. is regulated by JSE Securities Exchange South Africa, South African
Reserve Bank and the Financial Services Board. The investments and services contained herein are not available to private customers in South Africa. The
Product is made available in Spain by Citigroup Global Markets Limited, which is authorised and regulated by Financial Services Authority. 29 Jose Ortega
Y Gasset, 4th Floor, Madrid, 28006, Spain. The Product is made available in the Republic of China through Citigroup Global Markets Taiwan Securities
Company Ltd. ("CGMTS"), 14 and 15F, No. 1, Songzhi Road, Taipei 110, Taiwan and/or through Citibank Securities (Taiwan) Company Limited ("CSTL"), 14
and 15F, No. 1, Songzhi Road, Taipei 110, Taiwan, subject to the respective license scope of each entity and the applicable laws and regulations in the
Republic of China. CGMTS and CSTL are both regulated by the Securities and Futures Bureau of the Financial Supervisory Commission of Taiwan, the
Republic of China. No portion of the Product may be reproduced or quoted in the Republic of China by the press or any third parties [without the written
authorization of CGMTS and CSTL]. If the Product covers securities which are not allowed to be offered or traded in the Republic of China, neither the
Product nor any information contained in the Product shall be considered as advertising the securities or making recommendation of the securities in the
Republic of China. The Product is for informational purposes only and is not intended as an offer or solicitation for the purchase or sale of a security or
financial products. Any decision to purchase securities or financial products mentioned in the Product must take into account existing public information on
such security or the financial products or any registered prospectus. The Product is made available in Thailand through Citicorp Securities (Thailand) Ltd.,
which is regulated by the Securities and Exchange Commission of Thailand. 18/F, 22/F and 29/F, 82 North Sathorn Road, Silom, Bangrak, Bangkok 10500,
Thailand. The Product is made available in Turkey through Citibank AS which is regulated by Capital Markets Board. Tekfen Tower, Eski Buyukdere
Caddesi # 209 Kat 2B, 23294 Levent, Istanbul, Turkey. In the U.A.E, these materials (the "Materials") are communicated by Citigroup Global Markets
Limited, DIFC branch ("CGML"), an entity registered in the Dubai International Financial Center ("DIFC") and licensed and regulated by the Dubai Financial
Services Authority ("DFSA") to Professional Clients and Market Counterparties only and should not be relied upon or distributed to Retail Clients. A
distribution of the different Citi Research ratings distribution, in percentage terms for Investments in each sector covered is made available on

request. Financial products and/or services to which the Materials relate will only be made available to Professional Clients and Market Counterparties. The
Product is made available in United Kingdom by Citigroup Global Markets Limited, which is authorised and regulated by Financial Services Authority. This
material may relate to investments or services of a person outside of the UK or to other matters which are not regulated by the FSA and further details as to
where this may be the case are available upon request in respect of this material. Citigroup Centre, Canada Square, Canary Wharf, London, E14 5LB. The
Product is made available in United States by Citigroup Global Markets Inc, which is a member of FINRA and registered with the US Securities and
Exchange Commission. 388 Greenwich Street, New York, NY 10013. Unless specified to the contrary, within EU Member States, the Product is made
available by Citigroup Global Markets Limited, which is regulated by Financial Services Authority.

Pursuant to Comiss&o de Valores Mobiliarios Rule 483, Citi is required to disclose whether a Citi related company or business has a commercial relationship
with the subject company. Considering that Citi operates multiple businesses in more than 100 countries around the world, it is likely that Citi has a
commercial relationship with the subject company.

Many European regulators require that a firm must establish, implement and make available a policy for managing conflicts of interest arising as a result of
publication or distribution of investment research. The policy applicable to Citi Research's Products can be found at
https:/lwww.citivelocity.com/cvr/eppublic/citi_research_disclosures.

Compensation of equity research analysts is determined by equity research management and Citigroup's senior management and is not linked to specific
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transactions or recommendations.

The Product may have been distributed simultaneously, in multiple formats, to the Firm's worldwide institutional and retail customers. The Product is not to
be construed as providing investment services in any jurisdiction where the provision of such services would not be permitted.

Subject to the nature and contents of the Product, the investments described therein are subject to fluctuations in price and/or value and investors may get
back less than originally invested. Certain high-volatility investments can be subject to sudden and large falls in value that could equal or exceed the amount
invested. Certain investments contained in the Product may have tax implications for private customers whereby levels and basis of taxation may be subject
to change. If in doubt, investors should seek advice from a tax adviser. The Product does not purport to identify the nature of the specific market or other
risks associated with a particular transaction. Advice in the Product is general and should not be construed as personal advice given it has been prepared
without taking account of the objectives, financial situation or needs of any particular investor. Accordingly, investors should, before acting on the advice,
consider the appropriateness of the advice, having regard to their objectives, financial situation and needs. Prior to acquiring any financial product, it is the
client's responsibility to obtain the relevant offer document for the product and consider it before making a decision as to whether to purchase the product.
With the exception of our product that is made available only to Qualified Institutional Buyers (QIBs) and other product that is made available through other
distribution channels only to certain categories of clients to satisfy legal or regulatory requirements, Citi Research concurrently disseminates its research via
proprietary and non-proprietary electronic distribution platforms. Periodically, individual Citi Research analysts may also opt to circulate research posted on
such platforms to one or more clients by email. Such email distribution is discretionary and is done only after the research has been disseminated via the
aforementioned distribution channels. Citi Research simultaneously distributes product that is limited to QIBs only through email distribution.

The level and types of services provided by Citi Research analysts to clients may vary depending on various factors such as the client’s individual
preferences as to the frequency and manner of receiving communications from analysts, the client’s risk profile and investment focus and perspective (e.g.
market-wide, sector specific, long term, short-term etc.), the size and scope of the overall client relationship with Citi and legal and regulatory constraints.
Citi Research product may source data from dataCentral. dataCentral is a Citi Research proprietary database, which includes Citi estimates, data from
company reports and feeds from Reuters and Datastream.

© 2012 Citigroup Global Markets Inc. Citi Research is a division of Citigroup Global Markets Inc. Citi and Citi with Arc Design are trademarks and service
marks of Citigroup Inc. and its affiliates and are used and registered throughout the world. All rights reserved. Any unauthorized use, duplication,
redistribution or disclosure of this report (the “Product’), including, but not limited to, redistribution of the Product by electronic mail, posting of the Product on
a website or page, and/or providing to a third party a link to the Product, is prohibited by law and will result in prosecution. The information contained in the
Product is intended solely for the recipient and may not be further distributed by the recipient to any third party. Where included in this report, MSCI sourced
information is the exclusive property of Morgan Stanley Capital International Inc. (MSCI). Without prior written permission of MSCI, this information and any
other MSCl intellectual property may not be reproduced, redisseminated or used to create any financial products, including any indices. This information is
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