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Summary
With the study of the geodata landscape in the Sahel, as well as the study of the SATH model, the Niger

Basin Authority (NBA) are exploring commercialization opportunities for SATH generated data and the

extent to which this offers opportunities for youth employment and entrepreneurship.

As part of this study, Akvo has looked at the existing initiatives on geodata in water and agriculture in the

Sahel through conducting a literature review and interviews with key stakeholders. Looking at the focus of

the SATH model - on producing hydroclimatic data - the study then focuses on geodata for hydroclimatic

information. The mapping of the main stakeholders in the data value chain, ranging from public agencies

to private sector (international consultancies on hydroclimatic service providers), provided a better

understanding of the (potential) role of civil society (including research) but also of the strengths and

weaknesses of the hydroclimatic data ecosystem. Next to the NBA, several government institutions in

Niger, Mali and Burkina Faso are using the hydroclimatic data for water resource management as well as

for agriculture and disaster risk reduction. The various uses show the beneÈt of this data to society in the

Niger river basin, as the data beneÈts the public sector (allowing improved policies and planning),

provides opportunities for the international and local private sector (to develop (data) services (B2G, B2B,

B2C)) and supports civil society (general information on climate change, accountability).

Our research shows that NBA is already engaged in a Public Private Partnership (in the SATH model) where

the management and exchange of data is a successful focus for building cooperation. This is an excellent

starting point for developing a mature hydroclimatic data ecosystem. However, in order to successfully

commercialize SATH generated data, several parts of the ecosystem need to be strengthened further. For

example, we have found that there is a need for better multi-stakeholder coordination of the

data-for-development ecosystem, and that there is a lack of local private sector involvement. To further

mature the hydroclimatic data ecosystem, local, national and international businesses, donors and

funding institutions need to better understand what business opportunities there are in providing data

services, which could result in higher youth employment in the area.

To assess the possibility of developing a data commercialisation strategy to support NBA’s Ènancial

sustainability, we zoomed in on the NBA institutional set-up and the environment it operates within. The

SATH model and NBA can provide additional value for various data users. The data input model, with data

coming from nine countries, leaves the aggregation role for NBA and is an added value to many other

hydroclimatic data models, so it should be further strengthened. NBA, with its observatory, also has a role

to play in the diffusion of the data and opening channels of information. The study found that the

development of SATH products and services should be done in the framework of the observatory.
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Commercialization strategies could be further detailed on developing better services for the users of the

river (in the framework of the “NBA Charte de l’eau”). Based on our Èndings, the SATH data generates most

value for the direct users of the river, such as organizations involved in hydro electricity power generation

or irrigation schemes, who experience immediate negative economic consequences from extreme climate

events like droughts and Éoods. As early warnings might minimize their losses, we recommend NBA to

focus on these stakeholders to develop commercialisation strategies. Further use could also be explored

from the private sector in local data services and integration. It is, however, difÈcult at this stage to make a

Ènancial estimation of the sustainability of these commercialization strategies because the study didn’t

have access to the Ènancial data around the SATH model by NBA and its partners. Moreover, the low

maturity of the digital ecosystem in the Sahel makes it hard to draw any conclusions. As evidenced in

various examples from the literature review, support to the development of local data services could be an

opportunity to link with youth employment (in the data value chain, the agri value chain, and even in local

climate data services).

A second commercialization strategy is to zoom out to the public intent of the hydroclimatic data

ecosystem and support its stakeholders in developing the value of the data for the society, by enhancing

public data. This strategy looks at NBA support, but also in its role within the larger ecosystem.

Strengthening the input data and the dissemination of the output data would still be relevant. But this

commercialization strategy also supports stakeholders (private sector, civil society) to allow for more data

sharing and optimization of the data ecosystem (by increasing its maturity). Support to private sector

development, as well as coordination mechanisms (at national level and regional level), should allow a

role for the users and citizens in general in the ecosystem.

In the next steps of the project, we will further detail the two commercialization strategies identiÈed that

could be developed. Exploration of the adverse consequences (result 3) and cooperation possibilities (in

close partnership with the users) should help to summarize the main risks, timeline and support

(including capacity building and data governance) required to pursue this scenario (result 4).

Opportunities for youth employment will be also explored in these commercialisation strategies (result 5).
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o^±^Ń«�^��Ńjsl��sŃ��ªsŃ^�oŃ��ªsŃ��§�ª±^�±Ń��ªŃ½^±sªŃ«slµª�±¿Ń^�oŃ§�^�����Ń��Ń±�sŃU�E#Ń«sl±�ªġŃ�¾§s�«�»sŃo^±^

l���sl±���Ń��ªŃU�E#Ńl�µ�oŃ^�«�Ń��»sŃ��o�l^±���Ń±�Ń�¿oª�l���^±�lŃ��os�«Ńĭ«µl�Ń^«Ń½^±sªŃ§µ�§«Ń�^�����Ńjsl^µ«sŃ��

oª�µ��±Ń��Ń^�Ń^ªs^Ńl�µ�oŃjsŃ^�Ń��o�l^±���Ń��ªŃ�¿oª�l���^±�lŃ��os�«ġĮ

�������(EXE�GSQQIVGMEPM^EXMSR�MR�[EXIV�ERH�EKVMGYPXYVI
U���s ^ jµ«��s«« sl�«¿«±s� �« ^ o¿�^��l s»��»��� �^�o«l^§s �� «±^�s���osª« �^»��� �µ�±�§�s ��±sª^l±���«

½�±� s^l� �±�sª ½�±� o^±^ �^»��� §µj��l ��±s�± �ª §ª�»^±s ��±s�±Ĝ ±�sªs ^ªs ��± «� �^�¿ §�^¿sª« ��»��»so ��

±�s jµ«��s«« sl�«¿«±s� �� ±�s ½^±sª «sl±�ªġ �sl^µ«s §µj��l ��±s�± o^±^ ^ªs ^ §ªsªs©µ�«�±s ��ª �^�¿

��»sª��s�± �µ�l±���«Ĝ ��»sª��s�± ^�s�l�s« ^ªs ±�s §ª��^ª¿ §ª�oµlsª« �� ±�s«s o^±^ j¿ �s^�« ��

ls�«µ«s«Ĝ ^o����«±ª^±�»s o^±^ l���sl±���Ĝ ^�o ��ªsġ J�sªs �« ^ §�±s�±�^� ��ª l�±�Ãs�«Ĝ l�»�� «�l�s±¿

�ª�^��Ã^±���«Ĝ ���ı��»sª��s�±^� �ª�^��Ã^±���«Ĝ ^l^os��l ��«±�±µ±���«Ĝ ^�o ��±sª�^±���^� �ª�^��Ã^±���« ±�

l��±ª�jµ±s lª�±�l^��¿ ±� ±�s §ª�oµl±��� �� §µj��l ��±s�± o^±^ µ«��� «µª»s¿«Ĝ lª�½o«�µªl��� §�^±��ª�«Ĝ ^�o

�±�sªŃ�s^�«ĜŃjµ±Ń±�s¿Ń^ªsŃ��±Ń��»��»soŃ¿s±ġ

�sl^µ«s ±�sªs ^ªs�ļ± «� �^�¿ §�^¿sª« ��»��»so ¿s±Ĝ ½s ^ªs ������� ^± ±�s �§§�ª±µ��±�s« �� �s½ ªs»s�µs

«±ªs^�« ĭ��ª 4�� ½�±� ±�s E�J# �µ±§µ± ��ª s¾^�§�sĮ jµ± �± l^� js s¾§sl±so ±�^± ��ªs �ª�^��Ã^±���« l^�

§�^¿ ^ ª��s �� lªs^±��� ^ jµ«��s«« sl�«¿«±s�ġ '± �« ��±sªs«±��� ±� µ�osª«±^�o ±�s »^ª��µ« ªs�^±���«��§« ±�^±

l^� js lªs^±so ��ª ±�s jµ«��s«« ��os�«ġ J�ª�µ�� ±�s ��±sª^±µªs ªs»�s½Ĝ ±�s ��«± l����� jµ«��s«« ��os�«

�^»sŃjss�Ń«s�sl±soěĊč

Ɣ ��ªsl± §^¿�s�±ě ±�s lµ«±��sª §^¿« ��ª ±�s §ª�»�oso «sª»�ls ĭ�� ^ «µj«lª�§±��� �ª l^«sıj¿ıl^«s

j^«�«ĮĦ ±�s «sª»�ls §ª�»�osª «s��« ��« §ª�oµl± ±� ±�s l��«µ�sªĜ ^± ^ §ª�ls ����sª ±�^� ±�s l�«± �� ��«

§ª�oµl±��� ĭ½�±� ^ �^ª���Įġ '� ±�s «µj«lª�§±��� ��os�Ĝ ±�s lµ«±��sª §^¿« ^ ���±��¿ħ^��µ^� �µ�§

Ċč �±±§«ěħħ½½½ġª»�ġ��ħ«�±s«ħos�^µ�±ħÇ�s«ħċĉĊĒħĊċħ����±^�ı�^ª����ı��ı.s�¿^ġ§o�

�s�o^±^Ń«±µo¿Ń4��sª ūŃ3�oŃ±sª�Ńªs§�ª± Ċč



«µ� ��ª ^ «sª»�ls ½�s±�sª �± �« µ«so �ª ��±ġ '± �« ^ ½^¿ ±� jµ��o lµ«±��sª ��¿^�±¿ ^�o �^»s ^ ªs�µ�^ª

��l��sŃ��ªŃ±�sŃ«sª»�lsŃ§ª�»�osªŃĭ�ª��Ń^Ń��©µ�o�±¿Ń§sª«§sl±�»sĮġ

Ɣ �ªss��µ�Ń��os�ěŃE��sŃ��Ń±�sŃ«sª»�ls«Ń^ªsŃ�ªssŃ^�oŃ«��sŃ^ªsŃªs«sª»soŃ��ªŃ�s�jsª«ġ

Ɣ �^«�j^l� �ª ªs½^ªoso ��¿^�±¿ ��os�ě J�s ��ªs ±�s l��«µ�sª l��«µ�s«Ĝ ±�s ��ªs js�sÇ±« �s

�s±«ġŃE��sŃŃ«sª»�lsŃ§ª�»�«���Ń�«Ń�ªssŃĭ^ooı��Ń±�Ń^��±�sªŃ«sª»�lsĮġ

Ɣ '�l�µ«�»sŃ��os�ěŃ±�sŃ«sª»�lsŃ�«Ńjµ�o�soŃ½�±�Ń§^¿�s�±Ń��ªŃ�±�sªŃ«sª»�ls«ġ

Ɣ Esª»�ls «µj«�o�Ãso ��os�ě ±�s lµ«±��sª §^¿« ĭ«µj«�o�ÃsoĮ ��ª �� �ss ^± ^�� ��ª «sª»�ls §ª�»�«��� ^�o

^Ń±��ªoŃ§^ª±¿Ń«µj«�o�Ãs«Ńĭo���ªĜŃ^o»sª±�«���ĜŃs±lĮġ

'�Ń±�sŃ�čUŃjµ«��s««Ń^�oŃ«l^����Ń«±µo¿ĜŃ±�sŃ��µªŃl���sªl�^��Ã^±���Ńj^ªª�sª«Ń�os�±�ÇsoŃ^ªsě

Ċġ '�«µ�Çl�s�±Ńs�±ªs§ªs�sµª�^�Ń�s^osª«��§ŃŮŃ�^l�Ń��Ńjµ«��s««Ńl��§s±s�ls«ġ

ċġ '�«µ�Çl�s�± µ«sªıls�±sªso os«��� ^§§ª�^l� ±� ±ª^�«��ª���� «�^�����osª« ��±� �^§§¿ ^�o ^l±�»s

µ«sª«ġ

Čġ '�«µ�Çl�s�±Ń§^¿���Ńlµ«±��sª«Ń±�Ńs�«µªsŃ«±^j�sŃ^�oŃ«µ�Çl�s�±Ńªs»s�µs«ġ

čġ 1���ı±sª�Ńªs��^�lsŃ��Ń«µj«�o�s«ĜŃs»s�Ń½�s�Ńl���sªl�^��¿Ń�^µ�l�soŃ��Ń±�sŃ�^ª�s±ġ

����7XEOILSPHIV�EREP]WMW
J��« «sl±��� ªs»�s½« o���sªs�± «�µªls« �ª ½sj«�±s« �� ±�s ���j^� �s»s� ^�o «§sl�Çl^��¿ �� ±�s E^�s� �� ±�s

Çs�o �� �s�o^±^ ĭ«ss ±^j�s �� ^��s¾ ĉČĮ ��ª ^�ª�lµ�±µªs ^�o 'UD3 ���±�^±�»s«ġ Ds»�s½��� «��s �� ±�s ½�ª� ��

�s�o^±^ �ª�� ±�s �^�� ^l±�ª« ^���½« µ« ±� js±±sª µ�osª«±^�o �±« µ«sġ E��s §ª��sl±« �^���� µ«s ��

�¿oª�����l^� ��os�« ^�oħ�ª �6ħ«^±s���±s �^»s jss� os«lª�jsoě ��4 ı 4��sªı#W�6EĜ ��ª�¿�s± ı ��4��DĜ

U�A6DĜŃ����±^�Ń�^ª±�Ń��ª�l^ĜŃ^�oŃ#¿oª��s±Ń�s±½�ª�Ńĭ«ssŃ^��s¾ŃĉČĮġ

�« §^ª± �� ±�s «±µo¿Ĝ ^�o ±�ª�µ�� ��±sª»�s½« ½�±� �^�� «±^�s���osª« ĭ'#�Ĝ ��DEĜ �s�±^ªs«Ĝ #�s�«���±Ĝ

#�ª±��µjĜ �'ZĜ »^ª��µ« ����«±ª�s« �� 4��sªĮĜ ½s «µ��^ª�Ãso ±�s Ç�o���« �ª�� ±�s �s�o^±^ «±^�s���osª«

�^§§��� ^�o ��±sª»�s½« �� ±�s Ç�µªs js��½Ĝ �� ±�s »^ª��µ« «±^�s���osª« ��»��»so �� ±�s �¿oª�l���^±�l

o^±^Ń»^�µsŃl�^��Ń��Ń±�sŃE^�s�ġ

�^«soŃ��Ń±�sŃ«µ��^ª¿Ń±^j�sŃ±�ŃjsŃ��µ�oŃŃ��Ń^��s¾ŃčĜŃ½sŃos»s��§soŃ±�sŃ«l�s�sŃjs��½ġ

�s�o^±^Ń«±µo¿Ń4��sª ūŃ3�oŃ±sª�Ńªs§�ª± ĊĎ

HP
Commentaire sur le texte 
il faut faire la cartographie des acteurs en lien avec les données hydro-météorologiques dans le bassin du Niger.



���µªsŃĉčěŃ���o���«Ń�ª��Ń±�sŃ�s�o^±^Ń«±^�s���osª«Ń�^§§���Ń^�oŃ��±sª»�s½«

E��s ��±sªs«±��� l�^ª^l±sª�«±�l« �� ±�s �¿oª�l���^±�l o^±^ »^�µs l�^�� �� ±�s E^�s�Ĝ ^�o��ªs «§sl�^��¿ ��

4��sªĜŃl^�ŃjsŃ��������±soě

Ɣ U���s ±�s §µj��l «sl±�ª ^�o ªs«s^ªl� ^ªs §�^¿��� ±�s �^�� ª��s« ^���� ±�s �¿oª�l���^±�l o^±^ »^�µs

l�^��Ĝ ��±sª�^±���^� «±^�s���osª« ^ªs �^���¿ ��»��»so �� ±�s ^�^�¿«�« �� ±�s o^±^ġ ���§^ªso ±�

�±�sªŃªs����«ĜŃ½sŃ��µ�oŃ»sª¿Ń��±±�sŃ��»��»s�s�±Ń��Ń±�sŃ§ª�»^±sŃ«sl±�ªġ

Ɣ J�sªs ^ªs ±½� �^�� l�^��s�« ��ª o^±^ §ª�oµl±��� ı �¿oª��s± «±^±��� ^�o �^ª±� 6j«sª»^±���ġ J�s

Çª«± l�^��s� �« �^���¿ �^�^�so j¿ ±�s ��»sª��s�±Ĝ ½���s ±�s «sl��o �« ��«±�¿ o��s j¿

��±sª�^±���^�Ń�ª�^��Ã^±���«ħl��«µ�±^�±«Ń��ªŃ±�sŃ§µj��lŃ«sl±�ªŃ�ªŃ4�6«ħ��±sª�^±���^�Ń�ª�^��Ã^±���«ġ

�s�o^±^Ń«±µo¿Ń4��sª ūŃ3�oŃ±sª�Ńªs§�ª± Ċď



Ɣ ���ªs�^±��� �� o^±^ ^± ªs����^� �s»s� �« o��s j¿ ���¿ ±½� «±^�s���osª«ě 4�� ^�o ��ª�¿�s± ĭ±�s¿

�^»s ^ o���sªs�± �s��ª^§��l^� ��lµ«Įġ '± �« ��§�ª±^�± ±� ^�«� ±���� ^j�µ± ±�s�ª ª��s �� »^��o^±��� ��

o^±^ġŃ'±Ń�«Ń^Ń�s¿Ńª��sŃ��Ń±�sŃo^±^Ń»^�µsŃl�^��Ń±�^±Ń4��Ń^�oŃ��ª�¿�s±Ń^ªsŃ§�^¿���ġ

Ɣ ��ª ±�s o^±^ ^�^�¿«�«Ĝ »sª¿ ��±±�s �^§§s�« ^± ±�s ��l^� �s»s� �� ±�s E^�s� l��§^ªso ±� �±�sª ªs����«

ĭoª��s«Ĝ s±lĮ �ª ��ª §ª�»�o��� o���±^� l���^±s ^o»�«�ª¿ «sª»�ls« ĭ��±s�ª^±��� �¿oª�l���^±�l o^±^ ½�±�

�±�sªŃo^±^Įġ

Ɣ J�sªs �« »sª¿ ��±±�s ��±s�ª^±��� ^± ��l^� �s»s�ě ��l^� o^±^ ĭ«�l�^�Į s�±sª§ª�«s« ^ªs ½s�� §�^lso ±� §�^¿ ^

ª��sŃ��Ń±��«ŃıŃ^«Ń±�sŃ3^��Ń�^±^Ń'��±�^±�»sŃ�^«Ńos���«±ª^±soġ

Ɣ J��« o^±^ »^�µs l�^�� «��½« ��±sªs«±��� s¾�«±��� l��±ª^l±« ^�o l��§sª^±��� js±½ss� ±�s »^ª��µ«

o^±^Ń»^�µsŃl�^��Ń«±^�s���osª«Ńjs±½ss�Ń§µj��lŃ«sl±�ªŃ^�oŃ§ª�»^±sŃ«±^�s���osª«ġ

����=SYXL�IQTPS]QIRX�GVIEXMSR�TVSKVEQW�ERH�PMRO�[MXL�KISHEXE
Us ����so �� ��ªs os±^�� ��±� ±�s ªs�^±��� js±½ss� os»s��§�s�±Ĝ �s�o^±^Ĝ o���±^��Ã^±��� ^�o ¿�µ±�

s�§��¿�s�±Ĝ ^« ±��« ½��� js ^� ��§�ª±^�± �±s� ��ª ªs«µ�± Ďġ J��« l�^§±sª �« ^� ��±ª�oµl±��� ^�o ½��� js

os»s��§soŃ�µª±�sªŃ��Ń±�sŃ«sl��oŃ§^ª±Ń��Ń±�sŃ«±µo¿ġ

�µª��� ±�s '�J ^�o �s�o^±^ ��ª ^�ª�lµ�±µªs ^�o ½^±sª l���sªs�ls �� 6µ^�^o�µ��µĜ �µ�oso j¿ 4E6 ^�o

DS6Ĝ l�^��s��s« ���osª��� ¿�µ±� ��»��»s�s�± �� ^�ª�lµ�±µªs ��l�µos �^���¿ ^�o l���µ��±¿ §ªs««µªs«Ĝ �^l�

�� §sªls�»so §ª�Ç±^j���±¿Ĝ ^lls«« ±� �^�oĜ ^lls«« ±� Ç�^�lsĜ ^lls«« ±� soµl^±���Ĝ ±sl���l^� ±ª^�����Ĝ ^�o

ªs«�µªls«ġ #�½s»sªĜ ±�sªs ^ªs §�±s�±�^� �§§�ª±µ��±�s« ±� ��§ª�»s s��^�s�s�± ½�±� ¿�µ±� �� ^�ª�lµ�±µªs

�s�±���so j¿ ±�s ME�'�ġ J�s«s ��l�µosě «���±��� ±�s §sªls§±��� �� �^ª���� ½�±��� ªµª^� �^����s« ^�o

l���µ��±�s«Ĝ s¾§�«��� ¿�µ±� ±� ^�ª�lµ�±µªs s^ª�¿ ��Ĝ ��l�ª§�ª^±��� ^�� ^«§sl±« �� ±�s »^�µs l�^�� ĭª^±�sª

±�^� �µ«± �^ª����ĮĜ ��lªs^«��� ±�s §ª�Ç±^j���±¿ ^�o §ª�oµl±�»�±¿ �� �^ª����Ĝ ^�o ��±ª�oµl��� ^�ª�lµ�±µªs

§ª�j�s�«Ń±�Ń¿�µ±�Ń±�Ńªs«��»sŃ±�s�Ńĭ�^��sªŃŮŃ���µyªs«ĜŃċĉĊĒŃ^�oŃ�ª^�oŃŮŃ�^�o^»^ĜŃċĉĊĒĮġĊĎ

'� ±sª�« �� �§§�ª±µ��±�s«Ĝ ½s l^� ^�«� s¾§��ªs ±�s «±ª^±s�¿ �� ��6 ĭċĉċĉĮĜ ½��l� �« s¾§sl±so ±� l��±ª�jµ±s

±� ��lªs^«so �§§�ª±µ��±�s« ��ª ¿�µ�� §s�§�s �� ��� A^ª±�sª E±^±s« ±� o�ªsl±�¿ ½�ª� �ª o� jµ«��s«« �� ±�s

^�ª�lµ�±µª^� «sl±�ªġ 6�s �� ±�s «��µ±���« ½^« ^ ±ª^����� l�µª«sĜ ��lµ«��� �� ^�ª�lµ�±µª^� s�±ªs§ªs�sµª«��§

^�o »^�µs l�^�� os»s��§�s�± �� ��±s�ª^±so sl�«¿«±s�«ġ J�s ±ª^��ss« os»s��§so jµ«��s«« §�^�« ��ª

s¾§^�o��� ±�s�ª jµ«��s««s«Ĝ �^o ^� �§§�ª±µ��±¿ ±� jµ��o jµ«��s««ħ«µ§§�ª± �s±½�ª�«Ĝ ^�o j^«so �� ^ «s± ��

lª�±sª�^ĜŃ±�sŃ§^ª±�l�§^�±«Ń½sªsŃ§ª�»�osoŃ½�±�Ń«�^��Ń�ª^�±«ġ

�ª��Ń±��«Ń���±�^±�»sĜŃ±�sŃjs«±Ń«�¾Ń¿�µ±�Ńl�^�§���«ı��ı^�ª�lµ�±µªsŃ½sªsŃªsl����ÃsoŃoµª���Ń^�Ń^½^ªo

lsªs���¿ĜŃ^�oŃªsls�»soŃ«µ§§�ª±Ń±�Ń§^ª±�l�§^±sŃ��Ń^�Ń��ª�l^ı½�osŃ����sªs�lsŃ��ŃĹW�µ±�Ń��§��¿�s�±Ń��

ĊĎ���±±§«ěħħ�č^½ġ«§^ls��Çlsġ��ħÇ�s«ħÇ�s«ħ�č�UħDs����^�Ţċĉ����sªs�lsŢċĉı'JŢċĉ^�oŢċĉ�s�«§^±�^�Ţċĉ�^±^Ţċĉ��ªŢċĉ��ª�lµ�±µªsŢċĉ^�oŢċĉ
U^±sªıħ�čŢċĉ�s^Ès±Ţċĉ���l�µ«���«Ţċĉ��Ţċĉ±�sŢċĉl���sªs�lsŢċĉ#Dġ§o�

�s�o^±^Ń«±µo¿Ń4��sª ūŃ3�oŃ±sª�Ńªs§�ª± ĊĐ

HP
Commentaire sur le texte 
il faudra faire ressortir la dynamique (en termes d'initiatives)  en cours dans la sous région (ECOWAS, UEMOA, etc.) pour l'emploi des jeunes à base des NTIC.



��ª�lµ�±µªsŃ^«Ń^ŃE���oŃE��µ±���Ń±�Ńs�o���Ń#µ��sªŃ^�oŃA�»sª±¿Ń��Ń��ª�l^ěŃ���^����Ń±�ª�µ��Ń'���ª�^±���Ń^�o

����µ��l^±���ŃJsl�������s«Ńĭ'�J«ĮŃ^�oŃ��±ªs§ªs�sµª«��§ĺġ

Us l^� ^�«� s¾§��ªs «��s �§§�ª±µ��±�s« ��ª ¿�µ±� ±�ª�µ�� ±�s �µª�§s^� A^ª��^�s�±ļ« «±ª^±s�¿ ĭEs±� s± ^�ġĜ

ċĉċĉĮġ Aªsl�«��� ^�ª�lµ�±µªs ĭA�Į �ª §ªsl�«��� �^ª���� �s±��o« §ª���«s ±� ��lªs^«s ±�s ©µ^�±�±¿ ^�o

©µ^��±¿ �� ^�ª�lµ�±µª^� �µ±§µ± ½���s µ«��� �s«« ��§µ± ĭ½^±sªĜ s�sª�¿Ĝ �sª±���Ãsª«Ĝ §s«±�l�os«Ĝ s±lġĮġ J�s ^�� �« ±�

«^»s l�«±«Ĝ ªsoµls s�»�ª���s�±^� ��§^l± ^�o §ª�oµls ��ªs ^�o js±±sª ���oġ J�s �s±��o« �� A� ªs�¿
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§ª�»�o���Ńo���±^�Ńl���^±sŃ^o»�«�ª¿Ń«sª»�ls«Ńĭ��±s�ª^±���Ń�¿oª�l���^±�lŃo^±^Ń½�±�Ń�±�sªŃo^±^Įġ
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�ª�� ±�s 3s±s�«^± Esl��o �s�sª^±��� «^±s���±s«ġ J�s �µ�� «^±s���±s ��^�s« ^ªs µ«so ±� §ªs§^ªs l��§�«�±s«
±�^± ªs§ªs«s�± ��l^� ���� ^�o ��l^� ��o����± »�«�j�s ����± ĭS'EĮ ^�o ±�sª�^� ���ª^ªso ĭJ'DĮ »^�µs«ġ J�s«s
»^�µs« ^ªs l��j��so ½�±� ±�s �ª����^� ��§µ± ��^�s« ±� ªs§ªs«s�± l��µo��s««Ĝ ª^���^�� ^�o ±s�§sª^±µªs
l¿l�s« �� ^ §�¾s� �s»s� ±�ª�µ���µ± ±�s o^¿ġ J�s s�sª�¿ j^�^�ls ^���ª�±�� �« ±�s� �so ½�±� ±�s l��µo��s««Ĝ
ª^���^�� ^�o ±s�§sª^±µªs o^±^ ±� �s�sª^±s ©µ^�±�±^±�»s «§^±�^��¿ o�«±ª�jµ±so �^§« �� ª^���^��Ĝ ª^o�^±���Ĝ
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