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■ The Italian government yesterday announced its draft plans for the auction 

of 700Mhz, 3.6-3.8Ghz and 26.5-27.5Ghz spectrum. The government is 
reported to be looking to raise eu3.25bn for the spectrum (with a reserve 
price of eu2.5bn). Payments for the 3.6Ghz and 26Ghz bands will be 
upfront (30 Sept 2018) whilst payments for the 700Mhz band will be in 5 
annual instalments, 20% upfront and the remainder from 2022, when the 
spectrum is released. 

■ This follows reports that the German government is also starting planning 
its next spectrum auction. Minister Dobrindt announced the plan in August, 
saying he expected payments in the "tens of billions of euros", compared to 
eu5.1bn in the 2015 auction, due (in his view) to the high value of 5G 
spectrum. The BNetzA (German regulator) is now consulting with the 
industry to determine the level of demand for the spectrum. The 2.1Ghz 
and 3.6Ghz spectrum (whose current licences expire in c. 2020) is likely to 
be re-auctioned by end 2018, with the mm-wave bands (26Ghz+) and 
other bands expiring in 2025 (800Mhz, 2600Mhz) coming later, we believe. 

■ The German operators are likely to pay substantially less than this 'tens of 
billions' amount, in our view. The Italian operators may also refuse to bid at 
the reserve price for some of the spectrum. However the comment from Mr 
Dobrindt, together with the plans in Italy, do highlight an underlying industry 
trend of a pick-up in spectrum auction activity in 2018. As we calculate in 
this note, seven countries in W.Europe are likely to auction spectrum in 
2018 (Belgium, Denmark, Germany, Italy, Norway, Sweden and the UK 
3.6Ghz) and another four in 2019 (Neths, Portugal, Spain and UK 
700Mhz). This comes after a relative lull in spectrum activity with only 
Ireland auctioning spectrum in W.Europe this year, and only minor auctions 
in 2016 (Spain 2.6Ghz, Denmark and Sweden 1800Mhz, and Finland 
700Mhz). Consensus has yet to fully factor in the costs of all these 
upcoming auctions in FCF forecasts in some cases, in our view.

■ The good news – spectrum prices have been falling steadily in recent 
years, with an increasing supply of spectrum, and the combination of fewer 
mobile operators bidding and continued improvements in technology (rising 
spectral efficiency) reducing the demand for it. Repeated auctions of 15-20 
year licences in Europe have gradually reduced the number of bidders left. 
European spectrum prices started higher than US levels, averaged 
eu5/Mhz/pop in the 3G 2.1Ghz auctions, falling to a typical eu1/Mhz/pop in 
the 4G 800Mhz auctions and more recently have tended to group at or 
below eu20c/Mhz pop. Using latest unit prices, we calculate a eu9.9bn 
spectrum cost for the industry in W.Europe over 2018-2019, <5% of market 
cap in most cases but with a few outliers. 
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How much could all this spectrum cost?

As we show in Figure 3, in European spectrum auctions in the last 2 years, most spectrum 
has sold for around eu20c/Mhz/pop or lower. This includes the 700Mhz band in Germany 
in 2015 (sold for eu20c/Mhz/pop in June 2015) and in Finland in 2016 (sold for 
eu20c/Mhz/pop). The eu20c unit price in Finland resulted despite very strong data usage 
in the country (c. 8GB/sub/month at the time), which might have driven demand (i.e., price) 
for spectrum up.  3.5Ghz spectrum has been selling at or below eu5c/Mhz/pop. In France, 
the government set a relatively high reserve price for the 700Mhz which the French mobile 
operators agreed to pay. Iliad needed the spectrum to augment its low-band 4G coverage, 
which added some bidding tension in the allocation process. 

Clearly competitive dynamics are playing a key role here, with four MNOs vying for 
spectrum in in France and just three in Germany and Finland. Lower spectrum payments 
should be one of the synergies of Europe's four-to-three deals, with MBA-MVNOs such as 
Iliad in Italy, UTDI-Drillisch in Germany and Masmovil in Spain unlikely to pay the 
hundreds of millions of euros needed to secure spectrum, when they can resell the 
network (and therefore spectrum) of its MVNO host at relatively low unit prices. The UK 
may therefore be one exception where, with four MNOs and two relatively spectrum-
constrained operators (O2 and 3UK) prices may break higher. However as a general rule 
we feel the benchmark of eu20c/Mhz/pop for <2.5Ghz spectrum (i.e., low and mid band) 
and eu5c/Mhz/pop for 3.6Ghz (i.e., high band) is a reasonable assumption for Europe as a 
whole. 

On these unit prices we calculate (see Figure 2) that spectrum costs for W.European 
alone could amount to eu9.9bn over 2018-2019, based on our estimates for spectrum 
auction timetables (see Figure 4). Assuming (for the sake of this scenario analysis) that 
spectrum is split equally between the bidders (see note to Figure 2) then in most cases the 
spectrum costs amount to <5% of market cap but with a few exceptions, e.g. TEFD and 
the Belgian stocks, due to the large amount of spectrum being re-auctioned vs the market 
cap and the single-market status of these stocks. Obviously this is just a scenario analysis. 
In the case of Belgium, the relatively few number of bidders and limited budgets may just 
mean that the spectrum is sold for a lot less than our assumption. 

Figure 1: Hypothetical cost of spectrum over 2018-2019 stock by stock and as % of market cap (note 
excludes spectrum costs in markets outside W.Europe)
eu'm 2018 2019 as % of market cap FX
BT 0 492 1%  0.82 
DT 1124 0 2%  1.00 
Iliad 0 0 0%  1.00 
KPN 0 193 2%  1.00 
NOS 0 41 2%  1.00 
Orange 0 186 1%  1.00 
Orange Belgium 442 0 39%  1.00 
Proximus 442 0 5%  1.00 
Swisscom 95 0 0%  1.15 
TDC 17 14 1%  7.44 
TEFD 1124 0 8%  1.00 
Telefonica 1124 679 4%  1.00 
Telenet 442 0 6%  1.00 
Telenor 21 0 0%  9.32 
Telia 30 0 0%  9.55 
TI 444 0 3%  1.00 
Vodafone 1569 816 3%  0.82 
Source: Credit Suisse estimates  * assuming eu20c/Mhz/pop for <2.5Ghz spectrum and eu5c/mhz/pop for 3.6Ghz. we assume the spectrum is split equally by bidder. 3 bidders in most markets 
except 4 in Demark, France, Sweden and the UK.
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Figure 2: Scenario: Total cost over 2018 and 2019 in W.Europe could be 
eu12.6bn, based on our estimates of spectrum auction timetable and unit price 
(eu20c/Mhz/pop for low/mid band and eu5c/Mhz/pop for high band)

2018 2019
Mid/Low band (Mhz) High band (Mhz) Mid/Low band (Mhz) High band (Mhz)

Belgium 484 400
Denmark 60 200
Finland 200
France
Germany 154 200
Ireland
Italy 60 200
Neths 120 200
Norway 60
Portugal 60
Spain 60
Sweden 60
Switz 120 200
UK 100 200

Unit price (eu/Mhz/pop) 0.2 0.05 0.2 0.05

total cost (eu'm)
Belgium 1099 227 0 0
Denmark 69 0 0 57
Finland 0 0 0 55
France 0 0 0 0
Germany 2546 827 0 0
Ireland 0 0 0 0
Italy 727 606 0 0
Neths 0 0 408 170
Norway 63 0 0 0
Portugal 0 0 124 0
Spain 0 0 559 0
Sweden 119 0 0 0
Switz 201 84 0 0
UK 0 0 1313 656
Total cost 4823 1743 2404 939
cost per bidder
Belgium 366 76 0 0
Denmark 17 0 0 14
Finland 0 0 0 18
France 0 0 0 0
Germany 849 276 0 0
Ireland 0 0 0 0
Italy 242 202 0 0
Neths 0 0 136 57
Norway 21 0 0 0
Portugal 0 0 41 0
Spain 0 0 186 0
Sweden 30 0 0 0
Switz 67 28 0 0
UK 0 0 328 164
Source: Credit Suisse estimates ** note we calculate a spectrum value in Italy of eu1.3bn in Italy (based on recent auction prices) vs the 
proposed eu2.5bn reserve price and eu3.4bn for the next German auction (spectrum expiring in 2020-2) vs the 'tens of billion's figure quoted
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Figure 3: Recent spectrum prices in Europe – 2015- 2017 YTD
Date Country Bidder  Band Spectrum 

won (Mhz)
Price (mn) fx: eu  Pop(mn) Price/MHz/P

op (€cents)
Jun-15 Germany Vodafone (VOD) 700 MHz band 20  € 329 1  82.7 19.89

900 MHz band 20  € 415 1  82.7 25.10
1500 MHz band 20  € 166 1  82.7 10.02
1800 MHz band 50  € 1,181 1  82.7 28.56

110  € 2,091 1  82.7 22.98

Telekom (DT) 700 MHz band 20  € 338 1  82.7 20.45
900 MHz band 30  € 545 1  82.7 21.97

1500 MHz band 20  € 164 1  82.7 9.91
1800 MHz band 30  € 745 1  82.7 30.03

100  € 1,792 1  82.7 21.67

Telefonica (TEFD) 700 MHz band 20  € 333 1  82.7 20.15
900 MHz band 20  € 385 1  82.7 23.31

1800 MHz band 20  € 480 1  82.7 28.99
60  € 1,198 1  82.7 24.15

Nov-15 France Orange 700 Mhz 10  € 466 1  66.0 70.57
SFR 700 Mhz 10  € 466 1  66.0 70.57
Bouygues 
Telecom

700 Mhz 20  € 932 1  66.0 70.57

Free Mobile (Iliad) 700 Mhz 20  € 932 1  66.0 70.57
60  € 2,796 

Sep-15 Italy Telecom Italia 1452 - 1492 Mhz 20 2 x 10  € 230 
Vodafone 1452 - 1492 Mhz 20 2 x 10  € 232 

40  € 462 1  59.8 19.3

Dec-15 Norway Telenor 1800 Mhz 20 NOK 585 9.0  5.1 63.73
TeliaSonera 1800 Mhz 10 NOK 293 9.0  5.1 63.83

30 878 9  5.1 63.76

Mar-16 Spain Orange 2.6Ghz 20 eu 42 38.8 5.42
Telefonica 2.6Ghz 20 eu 7  3.3 10.77
Orange 3.5Ghz 20 eu 20  46.0 2.17

60 69  46.0 2.50

Jun-16 Hungary Vodafone 3.4-3.6Ghz 60 HUF 649 304  9.9 0.36
3.4-3.6Ghz 20 HUF 248 304  9.9 0.41

Sep-16 Denmark TDC 1800Mhz 40 DKK 300 7.44  5.6 18.0
3DK 1800Mhz 40 DKK 300 7.44  5.6 18.0
Telia/Telenor JV 1800Mhz 50 DKK 425 7.44  5.6 20.0

1025

Oct-16 Sweden 3Sweden 1800Mhz 10 2 x 5 SEK 100 9.9  9.3 10.86

Nov-16 Finland DNA 700 Mhz 20 2 x 10 eu 22 1  5.4 20.22
Elisa 700 Mhz 20 2 x 10 eu 22 1  5.4 20.22
Telia 700 Mhz 20 2 x 10 eu 22.3 1  5.4 20.50

60 66.3 1  5.4 20.32
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Date Country Bidder  Band Spectrum 
won (Mhz)

Price (mn) fx: eu  Pop(mn) Price/MHz/P
op (€cents)

May-17 Ireland eir (Meteor) 3.6Ghz 82.5 eu 15.5 1  4.6 4.1
Vodafone Ireland 3.6Ghz 95 eu 23 1  4.6 5.3
3 Ireland 3.6Ghz 100 eu 20 1  4.6 4.3
Imagine Comms 3.6Ghz 60 eu 9.7 1  4.6 3.5
Airspan Spectrum 3.6Ghz 42.5 eu 9.5 1  4.6 4.9

380 77.7 4.41

May-17 Iceland Siminn 700Mhz 40 2 x 20 ISK 35 110  0.33 2.4
Siminn 2100Mhz 20 2 x 10 ISK 5.5 110  0.33 0.8
Siminn 2600Mhz 40 2 x 20 ISK 10 110  0.33 0.7
Nova 800Mhz 10 2 x 5 ISK 17.5 110  0.33 4.8
Nova 2100Mhz 10 2 x 5 ISK 5.5 110  0.33 1.5
Nova 2600Mhz 40 2 x 20 ISK 6 110  0.33 0.4
Vodafone 800Mhz 10 2 x 5 ISK 17.5 110  0.33 4.8
Vodafone 2100Mhz 10 2 x 5 ISK 5.5 110  0.33 1.5
Vodafone 2600Mhz 40 2 x 20 ISK 10 110  0.33 0.7
Yellow Mobile 2600Mhz 20 2 x 10 ISK 6.3 110  0.33 0.9

240 118.8 110  0.33 1.4

Jun-17 UK Three UK 3.5Ghz / 3.9Ghz 40 2 x 20 £ 250 1.08  63.7 0.11
Source: Credit Suisse estimates
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Figure 4: Summary of upcoming spectrum auctions
17-Oct-17 Upcoming auctions 700Mhz 800Mhz 900Mhz 1450Mhz 1800Mhz 2100Mhz 2300Mhz 2600Mhz 3600Mhz 26Ghz
Belgium 900Mhz,  1800Mhz and 2100Mhz to 

be auctioned or extended in 2018 - 
structure is in consultation

2018 2018 2018 2018 2018 2018

Denmark 700Mhz band planned for 2018 2018
Finland already issued. 

Paid 
eu20c/Mhz/pop

2019

France Arcep consulting on renewal of 
2.6Ghz band and issue of 3.5Ghz 
band

already issued. 
Paid 

eu70c/Mhz/pop

arcep consulting 
on renewal

arcep consulting 
on issue

Germany Germany considering in auction in 
2018 re-awarding bands that expire in 
2020 and 2025 as well as issuing new 
5G spectrum. 

already issued. 
Paid 

eu20c/Mhz/pop

(expires 2025) already issued (2 x 25Mhz 
expires 2025)

late 2018* (most 
expires 2020)

2019 (expires 
2025)

late 2018 
(expires 2021-

2021)

Ireland Has auctioned 3.6Ghz spectrum awarded. Paid 
eu4c/Mhz/pop

Italy 700Mhz, 3.4-3.8Ghz and 26.5 - 
27.5Ghz bands to be auctioned in 
2018/2019

2018 already issued. 
Paid 

eu20c/Mhz/pop

2018 2018

Neths Plan to auction 700, 1400 and 3.6Ghz 
in 2019

2019 2019 2019

Norway 700Mhz band planned for 2018 2018
Portugal 700Mhz auction potentially 2019 2019
Spain Spain consulting on 5G strategy. 

3,6Ghz to be trialed in 2017
2019

Sweden 700Mhz band planned for 2018 2018
Switz Consulting on 700Mhz, 1400Mhz and 

3.6Ghz
2018 2018 2018

UK 3.5Ghz plan may be delayed by legal 
challenge. 700Mhz likely in 2019.

2019 2018 2018 Ofcom to 
consult

Source:  Credit Suisse estimates
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Figure 5: Most Germany spectrum expires in 2020 or 2025 (exception being 700Mhz, 900Mhz and half the 
1800Mhz)

Source: BNetzA
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Figure 6: Spectrum road-map in Belgium – source Proximus

Source: Proximus
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Companies Mentioned (Price as of 17-Oct-2017)
BT Group (BT.L, 270.0p)
Bouygues (BOUY.PA, €40.36)
Deutsche Telekom (DTEGn.F, €15.43)
Drillisch (DRIG.F, €61.755)
Elisa Corporation (ELISA.HE, €36.55)
Iliad (ILD.PA, €218.85)
KPN (KPN.AS, €2.95)
NOS (NOS.LS, €5.3)
Orange (ORAN.PA, €13.86)
Orange Belgium (OBEL.BR, €19.34)
Proximus (PROX.BR, €28.86)
Siminn (SIMINN.IC, Ikr3.89)
Swisscom (SCMN.S, SFr499.3)
TDC (TDC.CO, Dkr38.5)
Telecom Italia (TLIT.MI, €0.76)
Telecom Italia (TLITn.MI, €0.62)
Telefonica Deutschland (O2Dn.DE, €4.59)
Telenet (TNET.BR, €59.01)
Telenor (TEL.OL, Nkr164.5)
Telia Company (TELIA.ST, Skr39.27)
United Internet (UTDI.F, €52.81)
Vodafone Group (VOD.L, 216.15p)
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Restrictions on certain Canadian securities are indicated by the following abbreviations: NVS--Non-Voting shares; RVS--Restricted Voting Shares; 
SVS--Subordinate Voting Shares.
Individuals receiving this report from a Canadian investment dealer that is not affiliated with Credit Suisse should be advised that this report may not 
contain regulatory disclosures the non-affiliated Canadian investment dealer would be required to make if this were its own report.
For Credit Suisse Securities (Canada), Inc.'s policies and procedures regarding the dissemination of equity research, please visit https://www.credit-
suisse.com/sites/disclaimers-ib/en/canada-research-policy.html.
Credit Suisse has acted as lead manager or syndicate member in a public offering of securities for the subject company (DTEGn.F, KPN.AS, 
ORAN.PA, OBEL.BR, SCMN.S, O2Dn.DE, TEL.OL, TLIT.MI, TLITn.MI) within the past 3 years.
Principal is not guaranteed in the case of equities because equity prices are variable.
Commission is the commission rate or the amount agreed with a customer when setting up an account or at any time after that.
This research report is authored by:
Credit Suisse International...................................................................................................................................................................Justin Funnell
To the extent this is a report authored in whole or in part by a non-U.S. analyst and is made available in the U.S., the following are important 
disclosures regarding any non-U.S. analyst contributors: The non-U.S. research analysts listed below (if any) are not registered/qualified as research 
analysts with FINRA. The non-U.S. research analysts listed below may not be associated persons of CSSU and therefore may not be subject to the 
FINRA 2241 and NYSE Rule 472 restrictions on communications with a subject company, public appearances and trading securities held by a 
research analyst account.
Credit Suisse International...................................................................................................................................................................Justin Funnell
Important disclosures regarding companies or other issuers that are the subject of this report are available on Credit Suisse’s disclosure website at 
https://rave.credit-suisse.com/disclosures or by calling +1 (877) 291-2683. 
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This report is produced by subsidiaries and affiliates of Credit Suisse operating under its Global Markets Division. For more information on our structure, please use the following link: https://www.credit-suisse.com/who-we-are This report may 
contain material that is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or resident of or located in any locality, state, country or other jurisdiction where such distribution, publication, availability or use 
would be contrary to law or regulation or which would subject Credit Suisse or its affiliates ("CS") to any registration or licensing requirement within such jurisdiction. All material presented in this report, unless specifically indicated otherwise, is 
under copyright to CS. None of the material, nor its content, nor any copy of it, may be altered in any way, transmitted to, copied or distributed to any other party, without the prior express written permission of CS. All trademarks, service marks 
and logos used in this report are trademarks or service marks or registered trademarks or service marks of CS or its affiliates.The information, tools and material presented in this report are provided to you for information purposes only and are 
not to be used or considered as an offer or the solicitation of an offer to sell or to buy or subscribe for securities or other financial instruments. CS may not have taken any steps to ensure that the securities referred to in this report are suitable for 
any particular investor. CS will not treat recipients of this report as its customers by virtue of their receiving this report. The investments and services contained or referred to in this report may not be suitable for you and it is recommended that 
you consult an independent investment advisor if you are in doubt about such investments or investment services. Nothing in this report constitutes investment, legal, accounting or tax advice, or a representation that any investment or strategy 
is suitable or appropriate to your individual circumstances, or otherwise constitutes a personal recommendation to you. CS does not advise on the tax consequences of investments and you are advised to contact an independent tax adviser. 
Please note in particular that the bases and levels of taxation may change. Information and opinions presented in this report have been obtained or derived from sources believed by CS to be reliable, but CS makes no representation as to their 
accuracy or completeness. CS accepts no liability for loss arising from the use of the material presented in this report, except that this exclusion of liability does not apply to the extent that such liability arises under specific statutes or regulations 
applicable to CS. This report is not to be relied upon in substitution for the exercise of independent judgment. CS may have issued, and may in the future issue, other communications that are inconsistent with, and reach different conclusions 
from, the information presented in this report. Those communications reflect the different assumptions, views and analytical methods of the analysts who prepared them and CS is under no obligation to ensure that such other communications 
are brought to the attention of any recipient of this report. Some investments referred to in this report will be offered solely by a single entity and in the case of some investments solely by CS, or an associate of CS or CS may be the only market 
maker in such investments. Past performance should not be taken as an indication or guarantee of future performance, and no representation or warranty, express or implied, is made regarding future performance. Information, opinions and 
estimates contained in this report reflect a judgment at its original date of publication by CS and are subject to change without notice. The price, value of and income from any of the securities or financial instruments mentioned in this report can 
fall as well as rise. The value of securities and financial instruments is subject to exchange rate fluctuation that may have a positive or adverse effect on the price or income of such securities or financial instruments. Investors in securities such 
as ADR's, the values of which are influenced by currency volatility, effectively assume this risk. Structured securities are complex instruments, typically involve a high degree of risk and are intended for sale only to sophisticated investors who are 
capable of understanding and assuming the risks involved. The market value of any structured security may be affected by changes in economic, financial and political factors (including, but not limited to, spot and forward interest and exchange 
rates), time to maturity, market conditions and volatility, and the credit quality of any issuer or reference issuer. Any investor interested in purchasing a structured product should conduct their own investigation and analysis of the product and 
consult with their own professional advisers as to the risks involved in making such a purchase. Some investments discussed in this report may have a high level of volatility. High volatility investments may experience sudden and large falls in 
their value causing losses when that investment is realised. Those losses may equal your original investment. Indeed, in the case of some investments the potential losses may exceed the amount of initial investment and, in such 
circumstances, you may be required to pay more money to support those losses. Income yields from investments may fluctuate and, in consequence, initial capital paid to make the investment may be used as part of that income yield. Some 
investments may not be readily realisable and it may be difficult to sell or realise those investments, similarly it may prove difficult for you to obtain reliable information about the value, or risks, to which such an investment is exposed. This report 
may provide the addresses of, or contain hyperlinks to, websites. Except to the extent to which the report refers to website material of CS, CS has not reviewed any such site and takes no responsibility for the content contained therein. Such 
address or hyperlink (including addresses or hyperlinks to CS's own website material) is provided solely for your convenience and information and the content of any such website does not in any way form part of this document. Accessing such 
website or following such link through this report or CS's website shall be at your own risk.

This report is issued and distributed in European Union (except Switzerland): by Credit Suisse Securities (Europe) Limited, One Cabot Square, London E14 4QJ, England, which is authorised by the Prudential Regulation Authority and 
regulated by the Financial Conduct Authority and the Prudential Regulation Authority. Germany: Credit Suisse Securities (Europe) Limited Niederlassung Frankfurt am Main regulated by the Bundesanstalt fuer Finanzdienstleistungsaufsicht 
("BaFin"). United States and Canada: Credit Suisse Securities (USA) LLC; Switzerland: Credit Suisse AG; Brazil: Banco de Investimentos Credit Suisse (Brasil) S.A or its affiliates; Mexico: Banco Credit Suisse (México), S.A. (transactions 
related to the securities mentioned in this report will only be effected in compliance with applicable regulation); Japan: by Credit Suisse Securities (Japan) Limited, Financial Instruments Firm, Director-General of Kanto Local Finance Bureau ( 
Kinsho) No. 66, a member of Japan Securities Dealers Association, The Financial Futures Association of Japan, Japan Investment Advisers Association, Type II Financial Instruments Firms Association; Hong Kong: Credit Suisse (Hong 
Kong) Limited; Australia: Credit Suisse Equities (Australia) Limited; Thailand: Credit Suisse Securities (Thailand) Limited, regulated by the Office of the Securities and Exchange Commission, Thailand, having registered address at 990 
Abdulrahim Place, 27th Floor, Unit 2701, Rama IV Road, Silom, Bangrak, Bangkok10500, Thailand, Tel. +66 2614 6000; Malaysia: Credit Suisse Securities (Malaysia) Sdn Bhd; Singapore: Credit Suisse AG, Singapore Branch; India: Credit 
Suisse Securities (India) Private Limited (CIN no.U67120MH1996PTC104392) regulated by the Securities and Exchange Board of India as Research Analyst (registration no. INH 000001030) and as Stock Broker (registration no. 
INB230970637; INF230970637; INB010970631; INF010970631), having registered address at 9th Floor, Ceejay House, Dr.A.B. Road, Worli, Mumbai - 18, India, T- +91-22 6777 3777; South Korea: Credit Suisse Securities (Europe) Limited, 
Seoul Branch; Taiwan: Credit Suisse AG Taipei Securities Branch;  Indonesia:  PT Credit Suisse Sekuritas Indonesia; Philippines:Credit Suisse Securities (Philippines ) Inc., and elsewhere in the world by the relevant authorised affiliate of 
the above.
Additional Regional Disclaimers
Hong Kong: Credit Suisse (Hong Kong) Limited ("CSHK") is licensed and regulated by the Securities and Futures Commission of Hong Kong under the laws of Hong Kong, which differ from Australian laws. CSHKL does not hold an Australian 
financial services licence (AFSL) and is exempt from the requirement to hold an AFSL under the Corporations Act 2001 (the Act) under Class Order 03/1103 published by the ASIC in respect of financial services provided to Australian 
wholesale clients (within the meaning of section 761G of the Act). Research on Taiwanese securities produced by Credit Suisse AG, Taipei Securities Branch has been prepared by a registered Senior Business Person. 
Australia (to the extent services are offered in Australia): Credit Suisse Securities (Europe) Limited (“CSSEL”) and Credit Suisse International (“CSI”) are authorised by the Prudential Regulation Authority and regulated by the Financial Conduct 
Authority (“FCA”) and the Prudential Regulation Authority under UK laws, which differ from Australian Laws. CSSEL and CSI do not hold an Australian Financial Services Licence (“AFSL”) and are exempt from the requirement to hold an AFSL 
under the Corporations Act (Cth) 2001 (“Corporations Act”) under Class Order 03/1099 published by the Australian Securities and Investments Commission (“ASIC”), in respect of the financial services provided to Australian wholesale clients 
(within the meaning of section 761G of the Corporations Act). This material is not for distribution to retail clients and is directed exclusively at Credit Suisse's professional clients and eligible counterparties as defined by the FCA, and wholesale 
clients as defined under section 761G of the Corporations Act. Credit Suisse (Hong Kong) Limited (“CSHK”) is licensed and regulated by the Securities and Futures Commission of Hong Kong under the laws of Hong Kong, which differ from 
Australian laws. CSHKL does not hold an AFSL and is exempt from the requirement to hold an AFSL under the Corporations Act under Class Order 03/1103 published by the ASIC in respect of financial services provided to Australian 
wholesale clients (within the meaning of section 761G of the Corporations Act). Credit Suisse Securities (USA) LLC (CSSU) and Credit Suisse Asset Management LLC (CSAM LLC) are licensed and regulated by the Securities Exchange 
Commission of the United States under the laws of the United States, which differ from Australian laws. CSSU and CSAM LLC do not hold an AFSL and is exempt from the requirement to hold an AFSL under the Corporations Act under Class 
Order 03/1100 published by the ASIC in respect of financial services provided to Australian wholesale clients (within the meaning of section 761G of the Corporations Act). 
Malaysia: Research provided to residents of Malaysia is authorised by the Head of Research for Credit Suisse Securities (Malaysia) Sdn Bhd, to whom they should direct any queries on +603 2723 2020. 
Singapore: This report has been prepared and issued for distribution in Singapore to institutional investors, accredited investors and expert investors (each as defined under the Financial Advisers Regulations) only, and is also distributed by 
Credit Suisse AG, Singapore Branch to overseas investors (as defined under the Financial Advisers Regulations). Credit Suisse AG, Singapore Branch may distribute reports produced by its foreign entities or affiliates pursuant to an 
arrangement under Regulation 32C of the Financial Advisers Regulations. Singapore recipients should contact Credit Suisse AG, Singapore Branch at +65-6212-2000 for matters arising from, or in connection with, this report. By virtue of your 
status as an institutional investor, accredited investor, expert investor or overseas investor, Credit Suisse AG, Singapore Branch is exempted from complying with certain compliance requirements under the Financial Advisers Act, Chapter 110 
of Singapore (the “FAA”), the Financial Advisers Regulations and the relevant Notices and Guidelines issued thereunder, in respect of any financial advisory service which Credit Suisse AG, Singapore Branch may provide to you. 
UAE: This information is being distributed by Credit Suisse AG (DIFC Branch), duly licensed and regulated by the Dubai Financial Services Authority (“DFSA”). Related financial services or products are only made available to Professional 
Clients or Market Counterparties, as defined by the DFSA, and are not intended for any other persons. Credit Suisse AG (DIFC Branch) is located on Level 9 East, The Gate Building, DIFC, Dubai, United Arab Emirates. 
EU: This report has been produced by subsidiaries and affiliates of Credit Suisse operating under its Global Markets Division 
In jurisdictions where CS is not already registered or licensed to trade in securities, transactions will only be effected in accordance with applicable securities legislation, which will vary from jurisdiction to jurisdiction and may require that the trade 
be made in accordance with applicable exemptions from registration or licensing requirements. Non-US customers wishing to effect a transaction should contact a CS entity in their local jurisdiction unless governing law permits otherwise. US 
customers wishing to effect a transaction should do so only by contacting a representative at Credit Suisse Securities (USA) LLC in the US. 
Please note that this research was originally prepared and issued by CS for distribution to their market professional and institutional investor customers. Recipients who are not market professional or institutional investor customers of CS should 
seek the advice of their independent financial advisor prior to taking any investment decision based on this report or for any necessary explanation of its contents. This research may relate to investments or services of a person outside of the UK 
or to other matters which are not authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation Authority or in respect of which the protections of the Prudential Regulation 
Authority and Financial Conduct Authority for private customers and/or the UK compensation scheme may not be available, and further details as to where this may be the case are available upon request in respect of this report. 
CS may provide various services to US municipal entities or obligated persons ("municipalities"), including suggesting individual transactions or trades and entering into such transactions. Any services CS provides to municipalities are not 
viewed as "advice" within the meaning of Section 975 of the Dodd-Frank Wall Street Reform and Consumer Protection Act. CS is providing any such services and related information solely on an arm's length basis and not as an advisor or 
fiduciary to the municipality. In connection with the provision of the any such services, there is no agreement, direct or indirect, between any municipality (including the officials,management, employees or agents thereof) and CS for CS to 
provide advice to the municipality. Municipalities should consult with their financial, accounting and legal advisors regarding any such services provided by CS. In addition, CS is not acting for direct or indirect compensation to solicit the 
municipality on behalf of an unaffiliated broker, dealer, municipal securities dealer, municipal advisor, or investment adviser for the purpose of obtaining or retaining an engagement by the municipality for or in connection with Municipal Financial 
Products, the issuance of municipal securities, or of an investment adviser to provide investment advisory services to or on behalf of the municipality. If this report is being distributed by a financial institution other than Credit Suisse AG, or its 
affiliates, that financial institution is solely responsible for distribution. Clients of that institution should contact that institution to effect a transaction in the securities mentioned in this report or require further information. This report does not 
constitute investment advice by Credit Suisse to the clients of the distributing financial institution, and neither Credit Suisse AG, its affiliates, and their respective officers, directors and employees accept any liability whatsoever for any direct or 
consequential loss arising from their use of this report or its content. Principal is not guaranteed. Commission is the commission rate or the amount agreed with a customer when setting up an account or at any time after that. No information or 
communication provided herein or otherwise is intended to be, or should be construed as, a recommendation within the meaning of the US Department of Labor’s final regulation defining "investment advice" for purposes of the Employee 
Retirement Income Security Act of 1974, as amended and Section 4975 of the Internal Revenue Code of 1986, as amended, and the information provided herein is intended to be general information, and should not be construed as, providing 
investment advice (impartial or otherwise). 
Copyright © 2017 CREDIT SUISSE AG and/or its affiliates. All rights reserved. 
Investment principal on bonds can be eroded depending on sale price or market price. In addition, there are bonds on which investment principal can 
be eroded due to changes in redemption amounts. Care is required when investing in such instruments. 
When you purchase non-listed Japanese fixed income securities (Japanese government bonds, Japanese municipal bonds, Japanese government guaranteed bonds, Japanese corporate bonds) from CS as a seller, you will be requested to 
pay the purchase price only. 
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