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 Section 1 

1 Executive summary 
1.1 This BEREC Benchmark Report on International Roaming (the ñReportò) presents the 
results of the fifth round of data collection on European international roaming services 
undertaken by the European Regulators Group (ERG). The Report covers the period 1 April 
2009 ï 31 December 2009, i.e. quarter 2 ï quarter 4 2009. The Report also includes data 
from previous rounds of data collection to provide a context for the current figures. Following 
its creation in January 2010, the Body of European Regulators in Electronic Communications 
(BEREC) has taken over responsibility for this work from ERG.  

1.2 Regarding the applicable regulatory framework, during quarter 2 2009, the provisions 
of Roaming Regulation (EC) No 717/2007 were in force in the EU1, with requirements for a 
retail and wholesale regulated tariff for voice roaming. Then, for quarters 3 and 4 2009, the 
amended Roaming Regulation (EC) No 544/20092 applied in the EU, with requirements for 
retail and wholesale regulated tariffs for voice and SMS roaming, and a wholesale regulated 
tariff for data roaming. For Norway, Iceland and Lichtenstein, Regulation 717/2007 applied 
throughout the data collection period3. 

BEREC Benchmark Report on International Roaming 

1.3 This and subsequent Reports will provide information on the evolution of wholesale 
and retail prices for voice, SMS and data roaming services. This Report covers the first full 
peak travel season with the 2009 amended Regulation in force, providing comparator data 
for summers 2008 and 2007. In particular, this gives the first opportunity to compare SMS 
and data prices and volumes from the first six months after implementation of the 2009 
Regulation, with the same period in previous years. The Reports are intended to provide a 
sound evidence base for the Commissionôs interim and full reviews of the amended 
Regulation due by 30 June 2010 and 30 June 2011, respectively. 

1.4 The information gathered by ERG suggests a high level of compliance with the 
applicable Roaming Regulations in all EU Member States. At the retail level, all consumers 
have access to a Eurotariff, with regulated maximum rates. From 1 July 2009, EU 
consumers also have access to a Euro-SMS tariff, with regulated maximum rates. At the 
wholesale level, the voice roaming charges set between operators are in line with the 
declining regulated caps. This is also the case for SMS and data roaming caps from 1 July 
2009. 

                                                
 
 
 
 
 
 
 
 
 
 
 
 
1
 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2007:171:0032:0032:EN:PDF 

2
  http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:167:0012:0023:EN:PDF 

3
 Regulation 544/2009 will enter into force in Norway, Lichtenstein and Iceland during the next data 

collection period 
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1.5 During the data collection period, the applicable caps were: 

 Service and Price Cap (ex VAT) Q2 09 Q3 ï Q4 
09 

Wholesale voice (úc/minute) 28 26 

Eurotariff voice (making call) 
(úc/minute) 

46 43 

Eurotariff voice (receiving call) 
úc/minute) 

22 19 

Wholesale SMS (úc/SMS) - 4 

Euro-SMS sent (úc/SMS) - 11 

Euro-SMS received (úc/SMS) - 0 

Wholesale data (úc/MB) - 100 

 

1.6 In general, average Eurotariff voice roaming rates remained at or near the regulated 
caps in many Member States, but overall fell slightly during the data collection period. For 
calls made, the average Eurotariff fell from ú0.425 in Q2 2009 (compared to a cap of ú0.46) 
to ú0.381 in Q4 2009 (with a cap of ú0.43). The average Eurotariff rate was nearer the caps 
for calls received, but also fell slightly from ú0.201 in Q2 2009 (with a cap of ú0.22) to ú0.165 
in Q4 2009 (with a cap of ú0.19). 

1.7 In the same period, the average unregulated voice tariff for calls made fell from 
ú0.363 in Q2 2009 to ú0.341 in Q3 2009 and then increased to ú0.374 in Q4 2009. For calls 
received, it fell slightly over the period from ú0.152 in Q2 2009 to ú0.148 in Q 4 2009. 

1.8 As a result, the difference in the average EU price for regulated and unregulated 
voice prices is fairly small, although there is a notable variation in the average price for 
individual countries for unregulated voice tariffs. 

1.9 Regarding the effects of billing unitisation for Eurotariff calls, the 2009 amended 
Regulation requires per second billing for Eurotariff calls made, with the possibility of up to a 
30 second minimum charge to cover the costs of setting up the call. This has led to a 
significant drop in the average surcharge for calls made, from around 26% in Q2 2009 to 
11% and 10% in quarters 3 and 4 2009, respectively. The Regulation requires per second 
billing only for Eurotariff calls received, to result in a surcharge of 0%, from around 18% 
before the 2009 Regulation. As there is no longer a price trend to measure, this metric has 
not been included in this Report. If a surcharge for Eurotariff calls received seems greater 
than 0%, NRAs are responsible for investigating whether the operator is complying with the 
Regulation. (BEREC published an ad hoc Roaming Compliance Report in March 20104 

                                                
 
 
 
 
 
 
 
 
 
 
 
 
4
 BEREC Roaming Compliance Report, para 2.2: óNearly all operators implemented [the billing units] 

requirement on time. 13 out of 126 operators replied that they intended to implement it as soon as 
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which showed a good level of compliance, and will repeat the compliance survey in autumn 
2010).   

1.10 At the wholesale level, average voice prices are below the regulated wholesale cap, 
at ú0.216 in Q2 2009 compared to a cap of ú0.28, and ú0.224 in Q4 2009, with a cap of 
ú0.26.  

1.11 Under the 2009 Regulation, the average wholesale voice charge must be calculated 
on a per second basis, adjusted to take account of the possibility for the operator of the 
visited network to apply up to a 30 second minimum charge for retail calls made. This has 
led to a significantly lower surcharge in EU countries, from around 21% in Q2 2009 to 
around 5% in Q4 2009. 

1.12 Considering óRest of Worldô retail voice roaming calls, typical prices are significantly 
greater than for calls wholly within EU/EEA. Over time, no clear price trend in average 
country prices can be seen for calls made or received. Average prices (across the whole 
EU/EEA) for calls made have fallen slightly between the same quarters of 2008 and 2009 
(Q1 ú1.319 to ú1.419, Q2 ú1.447 to ú1.332, Q3 ú1.330 to ú1.270, Q4 ú1.441 to ú1.337). A 
similar trend applies for calls received. There are no clear indications that operators have 
tended to raise the prices of unregulated roaming calls to make up for lost revenue due to 
the regulated price caps. Although individual increases have been reported, the averages 
have tended to decrease slightly. 

1.13 The introduction of the Euro-SMS in the EU in accordance with the 2009 Regulation 
has led to an average Euro-SMS price of ú0.10, compared to a cap of ú0.11. The EU 
average price of unregulated SMS is slightly higher at ú0.111 in Q3 2009 and ú0.136 in Q4 
2009 (but see óDefinition of Euro-SMSô in Section 4). Before the 2009 Regulation, the 
average EU/EEA SMS price was around ú0.27 - ú0.24 (Q1-Q2 2009). 

1.14 At the wholesale level, the 2009 Regulation has led to a reduction in the average EU 
price to the level of the cap (ú0.04). In comparison, the EU/EEA average price was ú0.136 - 
ú0.133 in Q1 ï Q2 2009. 

1.15 Regarding volumes of voice and SMS roaming services, there is a similar trend for 
both services that is largely seasonal with a peak in Q3 of each year, but with a slightly 
larger growth in volumes for SMS sent and voice calls received than for calls made. 

1.16 Considering data roaming services, off-net retail prices (prices charged where the 
home network and foreign host network are not owned by companies within the same group) 
continue to follow the downward trend noted in previous Reports, from ú3.623 in Q1 2009 to 

                                                                                                                                                  
 
 
 
 
 
 
 
 
 
 
 
 
possible but had not been able to meet the 1 July deadline. In such cases, all of operators said that 
consumers had been or would be compensated for this. Three operators indicated that they used per 
second billing without a minimum charge for voice calls madeô. See 
http://erg.eu.int/doc/berec/bor_10_12.pdf  

http://erg.eu.int/doc/berec/bor_10_12.pdf
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ú2.668 in Q4 2009. A considerable variation in average price between countries remains, but 
appears to be getting smaller. 

1.17 At the wholesale level, an average cap of ú1.00 applies in the EU in accordance with 
the 2009 Regulation. The EU average price has fallen to ú0.554 in Q4 2009 (around 45% 
lower than the cap), compared with an EU/EEA average of ú1.906 in Q1 2009. The non-EU 
states of the EEA, where the regulated cap did not apply at the time of this data collection, 
also saw a fall in the average price to around ú1.00 per MB. 

1.18 This data collection found continued growth in volumes of roaming data services, to 
around 50% higher in Q4 2009 than Q4 2008. A seasonal peak in Q3 is also visible, 
although this does not hold true for all countries. 

1.19 In response to the data collection, no operators reported circumstances under which 
traffic steering can lead to consumers paying higher rates for roaming. No significant 
problems of inadvertent roaming were identified.  

Evidence of market forces at work 

1.20 For voice roaming services, average EU/EEA prices are near the regulated caps but 
with a slightly greater gap than we have seen in the past, particularly for unregulated voice 
services, although there is a significant variation between countries.   

1.21 For SMS, the 2009 amended Regulation has brought a significant reduction in the 
average EU price for regulated and unregulated SMS. For the first six months of regulation, 
prices were near the caps. BEREC will look closely at the evolution of SMS prices in its next 
Report, to complete data for a full year under the 2009 Regulation, and in subsequent 
Reports to provide comparable year-on-year data. 

1.22 The picture is different for data roaming, in that the average wholesale and retail 
charges have fallen significantly between the fourth quarter of 2007 and the fourth quarter of 
2009. But BEREC also notes that a sizeable margin remains between the average 
wholesale and retail prices, the average wholesale price also fell more in both absolute 
terms and relative terms than the average retail price over the year 2009, and the average 
retail price is at or above twice the EU average in a few countries.        

1.23 In responding to the Commissionôs 2008 public consultation to inform the amended 
2009 Regulation, ERG5 identified some arguments to support the proposition that market 
forces would be stronger for data roaming than had proved to be the case for voice and 
SMS. Subsequent data collections tend to confirm the validity of this analysis, although it is 
not clear how effective these forces will be in further reducing prices in future, especially in 
some countries. In its consultation response, ERG also noted that it would be difficult to 
assess the extent to which threats of regulatory intervention had stimulated the price cuts.  

                                                
 
 
 
 
 
 
 
 
 
 
 
 
5
 http://erg.eu.int/doc/publications/erg_08_35rev1_resp_intern_roaming_cons_080729.pdf  

http://erg.eu.int/doc/publications/erg_08_35rev1_resp_intern_roaming_cons_080729.pdf
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1.24 BEREC will study the trends in wholesale and retail data roaming prices closely in its 
next Benchmark Reports, in particular to see to what extent lower wholesale prices are 
passed through to the retail level within a reasonable time period if market forces were 
working. BEREC will also examine this question in its submission to the Commissionôs full 
review of the 2009 Regulation. 
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 Section 2 

2 Introduction 
2.1 The European Regulators Group (ERG) was at the forefront of tackling the long-
standing issue of high prices for international roaming services. Following its creation in 
January 2010, the Body of European Regulators in Electronic Communications (BEREC) 
has taken over responsibility for this work from ERG.  

The 2007 Regulation 

2.2 In 2005, ERG undertook a study of international roaming that concluded that the EC 
Regulatory Framework did not provide the necessary tool-kit for NRAs to tackle the 
problems identified. ERG wrote to the Commission in December 2005 highlighting its 
concerns. 

2.3 On 8 February 2006, Commissioner Reding announced an intention to regulate 
international roaming services with a ñcall for inputò on how this might be undertaken6. ERG 
responded7 to the Commissionôs proposals. 

2.4 After significant debate, the first Regulation on international roaming services was 
published on 29 June 2007. The primary provisions capped wholesale and retail charges 
and set a number of transparency provisions to help to ensure that consumers were well 
informed. The provisions of the Regulation entered into force at different times, with retail 
and transparency provisions taking full effect by the end of September 2007 and wholesale 
provisions calculated annually from the end of August 2007. 

The 2009 amended Regulation 

2.5 On 7 May 2008, the Commission launched a public consultation on the functioning of 
the 2007 Regulation. ERGôs8 views expressed in response to the consultation were 
substantially reflected in the Commissionôs legislative proposals,9 published on 23 
September 2008, to extend the 2007 Regulation in duration and scope. 

2.6 On 22 April 2009 the European Parliament adopted Regulation (EC) No 544/2009 at 
first reading, with a view to amending Regulation (EC) No 717/2007.Subsequently on June 8 
2009 the Council of EU Telecoms Ministers formally adopted the new EU roaming rules 

                                                
 
 
 
 
 
 
 
 
 
 
 
 
6
http://ec.europa.eu/information_society/activities/roaming/roaming_regulation/first_phase/index_en.ht

m 
7
 http://www.erg.eu.int/doc/whatsnew/erg_response_22_march_2006.pdf and 

http://www.erg.eu.int/doc/whatsnew/erg_response_11_may_2006.pdf 
8
 http://erg.eu.int/doc/publications/erg_08_35rev1_resp_intern_roaming_cons_080729.pdf  

9
 http://ec.europa.eu/information_society/activities/roaming/docs/regulation/reg_en.pdf  

http://ec.europa.eu/information_society/activities/roaming/roaming_regulation/first_phase/index_en.htm
http://ec.europa.eu/information_society/activities/roaming/roaming_regulation/first_phase/index_en.htm
http://www.erg.eu.int/doc/whatsnew/erg_response_22_march_2006.pdf
http://www.erg.eu.int/doc/whatsnew/erg_response_11_may_2006.pdf
http://erg.eu.int/doc/publications/erg_08_35rev1_resp_intern_roaming_cons_080729.pdf
http://ec.europa.eu/information_society/activities/roaming/docs/regulation/reg_en.pdf


BoR (10) 20 

8 

approved by the European Parliament. The definitive text of Regulation (EC) No 544/2009 
was published in the Official Journal of the European Union on 29 June 200910. 

2.7 In particular, the Regulation introduced the following measures from 1 July 2009 to 
30 June 2012: 

¶ extended wholesale and retail price regulation for voice, with a yearly decrease 
in the level of the caps 

¶ price regulation of SMS roaming services at both the wholesale and retail levels  

¶ safeguard price regulation of data roaming services at the wholesale level 

And from July 2010 to July 2012: 

¶ retail transparency measures to protect consumers from ñbill shockò when data 
roaming  

This Report 

2.8 This Report is the fifth in a series of reports, previously produced by ERG, providing 
an overview of international roaming across the EU. This Report covers the period 1 April 
2009 ï 30 December 2009. 

2.9 Individual NRAs are required ñéto monitor developments in wholesale and retail 
chargesò for voice roaming services under the 2007 Regulation, and for voice, SMS and data 
roaming services under the 2009 Regulation (Art. 7(3). This monitoring is in preparation for 
the Commissionôs interim and full reviews of the functioning of the amended Regulation 
required by 30 June 2010 and 30 June 2011 respectively, and should also include 
information on inadvertent roaming and traffic steering (Art.11). 

2.10 BEREC believes that the information collected in existing and subsequent reports 
should provide a sound basis for the Commissionôs reviews of the 2009 Regulation, and for 
any decisions regarding future regulation. In addition, BEREC considers it important to 
collect and publish a wider range of information than that explicitly set out in Articles 7 and 
11 in order to give a better picture of the effect of the Regulation and the state of evolution of 
the roaming market.  

2.11 BEREC has also included data from previous reports for comparison. BEREC 
considers that the data collected from just before the implementation of the 2007 Regulation 
for voice and the 2009 Regulation for SMS and wholesale data, can serve as a ñbenchmarkò 
against which data can be assessed after implementation. However, due to the highly 
seasonal nature of the roaming market, due care must be taken when comparing different 

                                                
 
 
 
 
 
 
 
 
 
 
 
 
10

 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:167:0012:0023:EN:PDF  

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:167:0012:0023:EN:PDF
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periods of time; comparing subsequent periods without taking seasonality into account could 
lead to invalid conclusions. 

2.12 While the monitoring obligations are addressed to individual NRAs, ERG and now 
BEREC considers that it can add value by pursuing the following objectives:  

¶ Simplify the process, not only for NRAs as BEREC acts as a central point for the data 
collection, but also for the Commission, as the data is received from a single source 
and following data processing, which gathers all the information and checks it for 
inconsistencies 

¶ Coordinate the actions of individual NRAs, as the data collection exercise uses a 
single and commonly agreed data collection model, and the process is synchronised 
and based on the same collection periods. ERG has consulted the market players 
and the Commission before finalising its data collection templates 

¶ As far as possible, provide a common response to the different questions posed 
during the collection process by operators and NRAs, as BEREC serves as the forum 
where these questions are commonly debated and addressed 

2.13 Following publication of previous reports,11 some operators have provided their 
national NRA with more accurate data for one or more of the previous periods. These 
updates have been incorporated into the data used in this Report, which may create some 
inconsistencies with previous reports. In such cases, the data from the most recent report 
takes precedence. Similarly, it is possible that certain data in this Report might be updated in 
a subsequent report. 

2.14 This Report also includes data for Norway and Iceland, where the 2007 Regulation 
was in force throughout the collection period, and some data regarding Switzerland (where 
the Regulations do not apply), collected by the Federal Office of Communications on behalf 
of the Swiss NRA ComCom. 

Methodology for data collection 

2.15 ERG first consulted on a draft version of its data questionnaire during September 
2007. Following comments received, ERG amended the data questionnaire sent to 
providers12, with an accompanying Explanatory Memorandum in October 2007. Information 
gathered as part of this exercise has been used in the formulation of this Report. Market 
players and the Commission have been informally consulted on subsequent revisions of the 
template. 

                                                
 
 
 
 
 
 
 
 
 
 
 
 
11

 http://erg.eu.int/doc/publications/2009/erg_09_01_intern_roaming_rep3_090112.pdf  
12 http://www.erg.eu.int/doc/publications/erg_07_47_rev1_data_model_spec_roaming_reg.xls  
http://www.erg.eu.int/doc/publications/erg_07_47_rev1b_data_model_spec_on_roaming_reg 

_exp_mem.pdf 

http://erg.eu.int/doc/publications/2009/erg_09_01_intern_roaming_rep3_090112.pdf
http://www.erg.eu.int/doc/publications/erg_07_47_rev1_data_model_spec_roaming_reg.xls
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2.16 The information gathered for this Report covers both retail and wholesale prices and 
volumes for voice, SMS and data roaming services. In addition, information was gathered on 
traffic steering and inadvertent roaming. Each NRA aggregated individual provider data to 
provide a national aggregate to BEREC. Therefore, only national aggregated data appears 
in this Report. 

2.17 Over 135 providers of international roaming services provided information for this 
Report. These include virtually all of the mobile operators in the EU, as well as a significant 
number of MVNOs that provide roaming services in the EU. BEREC estimates that this 
covers around 95% of EU consumers using international roaming services today. 

Format of the Report 

3.18 The main body of this Report is set out in Section 3 below, which provides an 
overview of the data gathered to date. Section 4 gives explanations for some ñanomalousò 
results, which in some cases may not be a fair reflection of reality. Annex 1 lists the 
providers that supplied information to NRAs for inclusion in this Report. 
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 Section 3 

3 Overall data summary 
3.1 All EU countries took part in this data gathering exercise; Iceland and Norway also 
participated, given the extension of the 2007 Regulation to those countries from December 
2007. In addition, Switzerland contributed to this data collection, although they have not 
adopted the 2007 or the 2009 Regulations. A comprehensive range of information was 
requested by NRAs from their national providers of international roaming services.  

3.2 The data presented below represents the results of both the current and previous 
ERG data collections, and provides an overview of international roaming for the period 1 
April 2009 to 31 December 2009, split by calendar quarter. 

3.3 For ease of comparison, all retail prices included in the charts below exclude VAT. 
They are an average of prices paid by post-pay and pre-pay customers, including business 
users with standard business or consumer tariffs. Prices paid by ñspecial corporateò 
customers13 are not included. All averages are based on billed minutes of voice calls or 
billed megabytes of data, unless expressly stated otherwise. Tariff plans with no clients were 
not taken into account, as there will be no volume or revenue associated with these. 

3.4 For data services, a distinction is made between group and non-group at the 
wholesale level and on-net and off-net at the retail level. 'Group' means the data pertains to 
traffic between entities within the same group where such entities are fully-owned or 
majority-owned by the group. 'Non-group' traffic is that which does not fall under the group 
definition. At the retail level, 'on-net' traffic concerns traffic that would be qualified as group 
traffic at the wholesale level and 'off-net' traffic is the retail equivalent of non-group traffic. 

3.5 In order to show the impact of the 2009 amended Roaming Regulation, which had 
entered into force in the EU but not the EEA at the time of this data collection, this Report 
contains separate averages for the EU and the EEA. In some figures, only EU averages are 
shown for the period 1 April 2009 to 31 December 2009. Where this is the case an * at the 
end of the  title notes this distinction. 

 

                                                
 
 
 
 
 
 
 
 
 
 
 
 
13

 This means undertakings that have negotiated a bespoke tariff for international roaming that is not 
available to individual customers. 
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Retail voice 

 

EU average: Eurotariff Q2 2009 = ú 0.425; Eurotariff Q3 2009 = ú 0.393; Eurotariff Q4 2009 = ú 0.381; Other EU/EEA tariffs Q2 2009 = ú 0.363; 
Other EU/EEA tariffs Q3 2009 = ú 0.341; Other EU/EEA tariffs Q4 2009 = ú 0.374. 
 
Figure 1 indicates that for calls made, the EU average Eurotariff was 4 - 5 cents below the cap of ú0.43 in force from Q3 2009. The EU average 
price for other EU/EEA tariffs was 5 - 6 cents lower than the EU average Eurotariff in Q2 and Q3 2009 (peak travel season), before the gap 
narrowed to 1 cent in Q4 2009.   
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Figure 1: Average retail price per minute voice call made for all consumers (excluding special 
corporate): Eurotariff and other EU/EEA tariffs (based on billed minutes)

Eurotariff Q2 '09 Eurotariff Q3 '09 Eurotariff Q4 '09 Other EU/EEA Tariff Q2 '09 Other EU/EEA Tariff Q3 '09 Other EU/EEA Tariff Q4 '09
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EU average: Eurotariff Q2 2009 = ú 0.201; Eurotariff Q3 2009 = ú 0.170; Eurotariff Q4 2009 = ú 0.165; Other EU/EEA tariffs Q2 2009 = ú 0.152; 
Other EU/EEA tariffs Q3 2009 = ú 0.151; Other EU/EEA tariffs Q4 2009 = ú 0.148. 

Figure 2 indicates that for calls received, the EU average Eurotariff was below the regulated cap of ú0.19 in force from Q3 2009. The EU average 
price for other EU/EEA tariffs was around 5 cents lower than the EU average Eurotariff in Q2 2009, with the gap narrowing to around 2 cents in Q3 
and Q4 2009, and considerable variation in average price by country.  
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Figure 2: Average retail price per minute voice call received for all consumers (excluding special 
corporate): Eurotariff and other EU/EEA tariffs (based on billed minutes)

Eurotariff Q2 '09 Eurotariff Q3 '09 Eurotariff Q4 '09 Other EU/EEA Tariff Q2 '09 Other EU/EEA Tariff Q3 '09 Other EU/EEA Tariff Q4 '09
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Figure 3 demonstrates how the average price for calls made has come down since introduction of the Regulation in Q3 2007 and that both 
Eurotariff and non-Eurotariff averages are below the Eurotariff cap. Comparing the same quarters year on year, the difference between the average 
EU price for the Eurotariff and for other EU/EEA tariffs for calls made is greatest in Q2 and Q3, the peak travel season, and narrows in Q4 and Q1. 
* See paragraph 4.7 
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Figure 3: EU/EEA average prices per minute for retail voice calls made

(based on billed minutes)
(EU only for Q2, Q3 and Q4 2009)*

Average price of voice calls - calls made Eurotariff - Calls Made Non-Eurotariff - Calls Made Regulated Cap
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Figure 4 is similar to Figure 3, but now for calls received. Similar to figure 2 it appears that for calls received, average prices for other EU/EEA 
tariffs are consistently lower than average Eurotariff prices. 
* See paragraph 4.7 
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Figure 4: EU/EEA average prices per minute for retail voice calls received
(based on billed minutes)

(EU only for Q2, Q3 and Q4 2009)*

Average price of voice calls - calls received Eurotariff - Calls Received Non-Eurotariff - Calls Received Regulated Cap
























































