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st ANNUAL CONFERENCE   OF THE ETHIOPIAN STATISTICAL ASSOCIATION   Main Theme: The Role of Statistics in Monitoring and Evaluating  the Growth and Transformation Plan of Ethiopia Sub themes:  Measuring Quality of Higher Education: Gaps and the Way forward & Data Management and Reporting System of the Health Sector  Venue United Nations Conference Center (UNCC), Addis Ababa, Ethiopia 23&24  March, 2012      Editor:  Eshetu Wencheko, Prof.      Secretary:  Mekonnen Taddesse          PROCEEDINGS OF THE 21st ANNUAL CONFERENCE  OF THE ETHIOPIAN STATISTICAL ASSOCIATION   Main Theme: The Role of Statistics in Monitoring and Evaluating the Growth and Transformation Plan of Ethiopia Sub themes:  Measuring Quality of Higher Education: Gaps and the Way forward & Data Management and Reporting System of the Health Sector  Venue United Nations Conference Center (UNCC), Addis Ababa, Ethiopia 23&24  March, 2012    Editor:  Eshetu Wencheko, Prof.   Secretary:  Mekonnen Taddesse          ii            Sponsors of the 21st  Annual Conference of ESA     Economic Commission for Africa Ministery of  Science and Technology Ministry of Finance and Economic Development            iii ACKNOWLEDGEMENTS  The  Ethiopian  Statistical  Association  (ESA)  would  like  to  thank  and  acknowledge  the  Ministry  of Finance  and  Economic  Development  (MofED),  Central  Statistics  Agency  (CSA),  UNICEF,  African Center  for  Statistics  (ACS/  ECA),  Ministry  of  Science  and  Technology  (MoST),  Haromaya  University, University  of  Gondar,  Hawassa  University,  Bahirdar  University  and  Addis  Ababa  University  for sponsoring the 21st Annual Conference of the Association.                                 iv TABLE OF CONTENTES  Program of the Conference...............................................................................................   1 Introduction................................................................................................................. ..............  3 Welcoming Speech: Mr. Addisu Fekadu, President of the Ethiopian Statistical Association (ESA)  4 Opening Remark By Mr. Dereje Mamo, Policy And Planning Directorate Director, Moh............  6 Opening Remark by Mr. Roger Pearson, Chief, Research, Evaluation, Policy and Monitoring, UNICEF, Ethiopia............................................................................................................................... 8 Opening Remark by Dr. Dimitri Sanga, Director, ACS, UNECA......................................................    9 Opening Speech by Ato Ahmed Shide, State Minister, MoFED........................................................  11 Overview of Growth and Transformation Plan (GTP), Bimrew Alemu...............................................  13 RBM Implementation Strategy: Current Thinking in Ethiopia, Ayele Negesse (MoFED) and Roger Pearson & Yumi Matsuda (UNICEF Ethiopia)............................................................................ 27 Measuring Quality of Higher Education in Ethiopia: Gaps and Way Forward, Dawit Kassa,  MoE   33 Quality of Education in Selected Colleges of Addis Ababa University, Yared Nigussie, ..................  45 Women TVET Enrolment in Ethiopia: Trends, Challenges and Opportunities, Meseret Molla Kassahun, Economic Development Consultant..... 58 Ethiopian Health Information System (HIS), Dereje Mamo, MoH...  83 Statistical Analysis of Vaccination Coverage and Factors Influencing Full Immunization In Children of Age 12 to 23 Months in Ethiopia, Kassahun Trueha, Department of Statistics,  Mizan  Tepi University.......... 103 Identification of Risk Factors in Under-Five Mortality in Ethiopia Using Count Model Tibebu Getiye, Wollega University..... 142 Predicting Knowledge from Ethiopian Cardiac-Biomedical Using Data Mining, Temesgen Abera, J. Jeya. A. Celin.......... 166                                   1 PROGRAM OF THE CONFERENCE Day One: 23  March, 2012 Session 1: Opening Ceremony Time  Activity  Presenter 8:30  9:00   Participants Registration  Secretariat, ESA 9:00  9:05  Program Introduction  Aberash Tariku, ESA 9:05  9:10  Welcoming Speech  Addisu  Fekadu,  President, ESA 9:10  9:15  Keynote Address Dereje  Mamo,  Policy  and Planning  Directorate Director, MoH MoE 9:15  9:20   Opening Remark UNICEF,  Roger  Pearson, Senior  Social  Policy Specialist Joseph  Ilboudo,  Chief, Statistical  Development, ACS/ECA, W/ro Samia Zekaria, Director, CSA 9:20  9:30  Opening Speech  Ato  Ahmed  Shedie,  State Minister, MoFED Session 2: The Role of Statistics in Monitoring and Evaluating the Growth and Transformation Plan of Ethiopia  Chairperson:  Emmanuel Gebreyohannes(PhD)                                                          Rapporteur: Berhanu Anagaw 9: 30  9: 45  Overview  on  the  Growth  and  Transformation  Plan  of Ethiopia Bimrew Alemu, MoFED 9: 45 10: 15  Results  based  management  for  the  GTP  and  how  to  link inputs  and  outputs  with  development  outcomes,  current practice and plans for building capacity Yumi Matsuda, UNICEF Ayele Negesse, MoFED 10:15  10: 30  Discussion  Participants 10: 30  11: 00                                                                 Tea Break Session 3:  Measuring Quality of Higher Education in Ethiopia  Gaps and the way forward Chairperson:  Adem Kedir                                                                                 Rapporteur: Tadesse Kassahun 11: 00 - 11: 20   Overview of the Quality of Higher Education in Ethiopia  Dawit Kassa, MoE 11: 20 - 11: 40  Quality  of  Higher  Education  in  Selected  Colleges  of  Addis Ababa University Yared Nigussie 11: 40  12: 00  Women  TVET  enrollment  in  Ethiopia:  Trends,  Challenges and Opportunities Meseret Molla Kassahun 12:00  12: 30  Discussion  Participants 12: 30  14: 00                                                            Lunch  Session 4:  Data Management and Reporting System of the Health Sector in Ethiopia Chairperson: Essey Kebede (PhD)                                                                             Rapporteur: Gaddi ssa Lemecha 14: 00  15: 00  Overview,  Gaps  and  the  way  forward  in  Data  Management and Reporting System of the Health Sector in Ethiopia Dereje Mamo, MoH 15: 00  15: 30  Discussion  Participants  15: 30  16: 00                                                     Tea Break 16: 00  16: 20  Vaccination  Coverage  and  Factors  Influencing  Full Immunization in Children of Age 12  23 Months in Ethiopia Kassahun Trueha Dumga 16: 20  16: 40  Identification of Risk Factors and Regional Variations of Under Five Child Death Using Multilevel Count Model Tibebu Getiye 16:40  17:00   Predicting  Knowledge  from  Ethiopian  Cardiac  Biomedical  by  Temesgen Abera   2 Data Management and Data Mining 17: 00  17: 30  Discussion   17:30   End of day One Day Two: 24  March, 2012 Session 5: Ethio Info Chairperson: TBA               Rapporteur: Bisrat Misganaw 9:00  9:30  Ethio Info  Biniam Tadesse, CSA 9:30  10:00  Discussion  Participants 10:00  10:30                                                                         Tea Break Session 6: Business Session Chairperson:  Tariku Atomsa (PhD)Rapporteur:  Bisrat Misganaw  10: 00  12: 30 -  Annual Report of ESA                                      -  Financial Statement Report -  Discussion on the reports  12: 30 END OF THE CONFERENCE 12:30  14: 00                                         Lunch                                                            3  INTRODUCTION  The  21st  Annual  Conference  of  the  Ethiopian  Statistical  Association  (ESA)  was  held  on  23  &  24 March, 2012 at United Nations Economic Commission for Africa (UNECA) conference center, Addis Ababa.  Members  of  ESA  and  invited  guests  from  various  government  and  non-government organizations attended the conference.  Presentations and panel discussion have been conducted under the broad theme The Role of Statistics in  Monitoring  and  Evaluating  the  Growth  and  Transformation  Plan  of  Ethiopia  with  sub  themes Measuring  Quality  of  Higher  Education:  Gaps  and  the  Way  forward  and  Data  Management  and Reporting System of the Health Sector. This was a good opportunity for the conference participants to exchange  ideas  and  interact  with  each  other  on  various  issues  related  to  the  theme.  The  business session dealt with activities, audit reports and election of new executive committee members.  The conference was officially closed on 24  March, 2012 at 12:30pm                  4 Welcoming Speech by Mr. Addisu Fekadu, President of the Ethiopian Statistical Association Youre Excellency Mr. Ahmed Shide, State Minister, and MoFED Dear Representatives of Organizations and Professional Associations,  Invited Guests,  Dear Members of the Ethiopian Statistical Association (ESA), Ladies and Gentlemen:  It gives me a great pleasure and honor to deliver this welcoming address on this important occasion of the  21st  Annual  Conference  of  the  Ethiopian  Statistical  Association,  On  behalf  of  the  Executive Committee of our association and myself, I would like to welcome you all.  In  recent  years,  the  focus  on  measuring  and  evaluating  achievements  against  plans  and  targets  has triggered  a  statistical  needs  and  applications.  Hence,  most  governments  are  trying  their  level  best  to create  greater  awareness  of  the  importance  of  statistics  for  policy  making  and  program  formulation, monitoring and evaluation in their respective countries. The Ethiopian Statistical Association has been working on its 5 years major focus area Development of Statistical Infrastructure in Ethiopia and selects its annual themes under this major focus area. It is in this  view  that the  21st  Annual  Conference  main theme is selected to be  The Role  of  Statistics in Monitoring  and  Evaluating  the  Growth  and  Transformation  Plan  of  Ethiopia  with  sub  themes Measuring the Quality of Higher Education in Ethiopia and Data Management and Reporting System of the Health Sector.  Ethiopia is striving to meet the Millennium Development Goals (MDGs) and the five-year Growth and Transformation Plan (GTP). The GTP lays out growth, development and industrialization targets up to 2015. To meet the target, there are outlined base case growth rates.  The  Growth  and  Transformation  plan  has  a  monitoring  and  evaluation  system  to  follow  up  the implementation  of  sectoral  and  cross-cutting  plans  so  as  to  ensure  effectiveness  of  the  government policies  and  strategies.  This  system  needs  data  inputs  from  different  surveys,  registrations  and administrative  records. Hence, indicators are  developed from quality data  for  measuring  development progress  and  social  change  in  the  country  in  a  sustainable  manner  at  all  levels  of  the  administrative hierarchy.  Ladies and Gentlemen,  The  education  sector  is  one  of  the  major  focus  areas  in  the  growth  and  transformation  plan  of  the country.  The  number  of  higher  education  institutions  is  rapidly  growing.  As  a  result,  the  intake capacity  is  boosting.  However,  quality  assurance  mechanism  both  internal  and  external  is  weak. Therefore, it should undergo a serious transformation.                                    5 On  the  other  hand,  health  service-based  sources  generate  data  on  outcome  of  health-related administrative  and operational activities. But,  these  sources are  entangled  with a  number of problems such as lack of coordination, redundant reporting system, delay and incompleteness of reports, etc. As a  professional association  and in line  with its objectives  of creating awareness and prompting and practicing  statistics  in  the  field  of  research,  Ethiopian  Statistical  Association  has  to  be  involved  in ensuring  the  quality  of  data  that  are  used  to  measure  indicators.  Moreover,  we  can  contribute  to  the development of programs in the area of monitoring & evaluation, conducting socio-economic surveys, promoting research work and providing short-term trainings to enhance the capacity of statisticians and other practitioners.  This  Conference  aims  at  creating  an  opportunity  for  policy  makers,  administrators,  development planners  and  professionals  to  discuss  on  how  to  overcome  the  challenges  and  make  a  difference  in achieving the Growth and Transformation Plan.  Finally,  on  behalf  of  the  Executive  Committee,  I  would  like  to  take  this  opportunity  to  thank  and express  my  appreciation  for  the  unreserved  support  provided  to  us  by  United  Nations  IntChildrens Fund (UNICEF), United Nations Population Fund (UNFPA), African Center of Statistics (ACS/ECA), Central  Statistical  Agency  (CSA),  Population  Affairs  Directorate  MoFED,  National  Universities,  and other Stakeholders.  In  conclusion,  I  would  like  to  thank  all  who,  in  one  way  or  another,  contributed  to  the  successful organization of this conference.  Now, I invite Mr. Dereje Mamo, Policy and Planning Directorate Director, MoH; Mr. Roger Pearson, Chief,  Research, Evaluation,  Policy and Monitoring, UNICEF,  Ethiopia;  Dr. Dimitri  Sanga, Director, ACS,  UNECA  to  deliver  opening  remarks,  and  His  Excellency  Mr.  Ahmed  Shide,  State  Minister, MoFED to delivery an opening speech and officially open the conference.  I Thank You.           6 Opening remark by Mr. Dereje Mamo, Policy and Planning Directorate Director, MoH Mr.  Addsu  Fekadu  President  of  Ethiopian  Statistical  Association,  distinguished  guests,  colleagues, ladies and gentlemen. I am truly  honored to stand before  all of  you to deliver the  keynote  address on the occasion of the 21stannual conference of the Ethiopian statistical association. On  occasions  such  as  this  one  when  we  celebrate  success  and  achievement,  we  would      like  to congratulate  the  association,  its  members  and  leadership  for  their  collective  effort  in  popularizing statistics and promoting modern statistical practices, research and trainings. Statistics  association  is  one  of  key  partner  organizations  closely  working  with  FMOH  and  aligning with government priorities and strategies. On  behalf  of  FMOH  we  are  very  grateful  for  your  various  areas  of  support  and  assistance,  (such  as Research and technology transfer etc). Ethiopia  has  shown  major  progress  in  improving  the  health  status  of  the  peoples  especially  women, children and adolescents. Though there has been a  good achievement in many areas, the  major health problems  remains largely of  preventable  diseases nutritional  disorders maternal  and child mortality is still high. The  government  of  Ethiopia  has  committed  itself  to  an  agenda  of  results  and,  to  realize  this,  public institutions  are  currently  in  the  process  of  implementing  Business  Process  Re-engineering  (BPR)  to bring  about  fundamental  change  in  their  services.  Currently  the  government  is  implementing  the growth and transformation plan for the year 2003-07 and the Millennium Development Goals (MDGs). In  line  with  this  FMOH  has  developed  costed  fourth  health  sector  plan  which  is  part  of  the  National Growth  and  Transformation  Plan  and  being  implemented.  The  sector  plan  gives  priority  to  maternal and  child  health,  nutrition  and  prevention  and  control  of  major  communicable  diseases  such  as HIV/AIDS,  TB  and  Malaria.  It  gives  emphasis  to  strengthening  the  Health  Extension  Program, improving  quality  of  health  care,  human  resource  development,  and  improvement  of  health infrastructure. Strengthening  the  national  health  management  information  system  (HMIS)  and  Monitoring  and Evaluation (M&E) system that Generate standardized, integrated, and well linked health information at all levels to supports informed decision making has been a key priority in the context of health sector reform and decentralization in Ethiopia.  In  addition  with  this  the  Federal  Ministry  of  Health  (FMOH)  initiated  a  major  reform  of  the  Health Management  Information  System  and  Monitoring  and  Evaluation  (HMIS/M&E)  following  the Business  Process  Reengineering  (BPR)  principles  since  2006.  HMIS  reform  started  with  the assessment  of  the  existing  situation.  Following  the  assessment,  a  new  /Refered/  HMIS  system  was redesigned  guided  by  four  basic  principles  standardization,  integration  simplification& institutionalization. The newly designed HMIS tools pilot tested   and approved for national scale up in December 2007 and being scaled up throughout the country.                                   7  In 2007 the FMOH conducted  a comprehensive HIS assessment with the aim of expanding scope of data  sources, data  management and information use   for better information, better decision and better health. Based on the validated assessment findings FMOH  with full participation and collaboration of stakeholders produced HIS roadmap- a working draft HIS document. Currently the document is getting its final shape and soon be finalized for endorsement Dear colleagues The  FMOH  has  been  closely  working  with  CSA,ESA,  MoFED  and  stakeholders  to  develop  national statistical  system,  strengthening  M&E,  strengthening  national  health  information  system,  Developing national data quality assessment framework, population based surveys and others etc....,  The  FMOH  highly  appreciate  and  welcome  your  keen  support  in  areas  of  strengthening  national statistical  system,  improving  data  quality,  and  national  capacity  building  initiatives  in  areas  of statistical skill and knowledge transfer.  It  is  our  true  believe  that  ESA  will  further  expand  its  support  in  areas  of  research,  capacity  building trainings  skill  and  knowledge  transfer  in  various  statistical  analysis,  survey  design,  and  related  fields during the implementation period of HSDP IV and beyond.  Once  again  taking  this  occasion  I  would  like  to  express  my  heartfelt  appreciation  to  the  ESA  for  its support  in  strengthening  the  health  system  of  the  country  and  improving  the  health  status  of  our people,  finally  I  would  like  to  assure  you  with  great  pleasure  and  confidence  that  the  FMOH  will continue its support to further strengthen our working relationship. Thank you!            8 Opening Remark by Mr. Roger Pearson, Chief, Research, Evaluation, Policy and Monitoring, UNICEF, Ethiopia UNICEF is to have been invited to address the Ethiopian Statistical Association at the opening of this conference since we believe that statistics have a crucial for spurring development in Ethiopia long the lines of agreed strategies. The  GTP talks about transformation.   A  key social  transformation that  UNICEF believes is critical is for a  society to embrace  is a  human rights  based approach to development.   One  key pillar of human rights  based  programming  according  to  the  United  Nations  is  results-based  management.    Results-based management cannot be implemented without monitoring results.  And monitoring results depend on statistics.    RBM  also  calls  for  decision  making  bodies  to  review  statistics  with  different  frequencies.    Some ideally  need  to  be  reported  four  times  to  twice  a  year,  for  example,  numbers  of  wells  protected  in  a quarter against a target in a regional government quarterly review meeting.  At the other extreme, more slowly  moving  statistics,  for  example  under-five  mortality  rates,  perhaps  dont  need  to  be  measured more than once every five years.  And then in such review meetings key decisions need to be taken and their implementation followed-up.   A key premise of RBM is that indicators have been derived from a solid programme strategy which is based on a sound understanding of how many human, financial and organisational resources are going to be needed to deliver certain results in certain places by a certain time with key risks and assumptions flagged.   As long as the strategy is indeed solid, RBM will work well. Of course few strategies are 100 per cent based on known quantities.  Statistics will flag that not is all sound if targets are being met much faster or  much  slower  than  planned.    Two  weeks  ago  I  was  at  a  mid-year  review  where  a  target  had  been overshot by over 4,500 per cent.  Good results  that  make  one  question the  solidity of the  strategy and the RBM that is derived from it.  This is where evaluation can come in to find out in more detail  what is working well and what is not based on the official statement of strategy. The result when evaluation is done well will be a consensus on the extent to which a strategy is sound and where modifications may be required.  Over the last few months government and UN have been discussing how the UN will frame its support the  GTP.    One  agreement  is  that  several  UN  agencies  will  join  together  with  MoFED  to  build evaluation and RBM capacities and the role of statistics will play a key role therein. Thus the UN and MoFED staff present at this conference will be listening carefully to the deliberations to pick up hints on how to finalise this capacity building strategy.  Thank you, I wish you well in your deliberations and I look forward to working with members of the society as we work on finalizing our strategy of supporting for RBM capacity building.                                    9 Opening Remark by Dr. Dimitri Sanga, Director, ACS, UNECA   Members of the Ethiopian Statistics Association Invited Guests  Ladies and gentlemen: On  behalf  of  the  Executive  Secretary  of  the  UN  Economic  Commission  for  Africa,  I  would  like  to welcome you to UNCC and the 21stAnnual Conference of the Ethiopian Statistical Association (ESA). ESA is one of the longest and strongest statistics professional association in Africa and I congratulate and command you for your over two decades of contributions to the development of statistics  As  you  may  have  witnessed,  the  demand  for  quality  and  timely  statistics  has  recently  seen  an unprecedented  increase  as  policy  makers  and  other  stakeholders  seek  information  on  national  and international  developments.  This  increased  demand  is  accompanied  by  a  new  culture  championing monitoring and evaluation of outcomes and evidence-based policy decisions. This has challenges to the week statistical institutions in Africa and brought also opportunities for raising public awareness about importance  of  statistics  and  harnessing  national  and  international  resources  for  developing  statistical capacities in our countries.  As  a  response  to  the  challenges  posed  to  African  countries,  the  UNECA,  since  its  inception  in  1958, has assisted  African countries to build their statistical  capacity as an essential stage  before  promoting the  use  of  statistics  for  evidence-based  policy  and  decision-making.  UNECA  with  its  African  Centre for  statistics  is  now  repositioned  to  serve  Africa  better  at  a  time  when  it  is  critical  that  African countries need the ability to measure and monitor their development and progress towards the MDGs. As you all know, the roles of professional associations are multi-dimensional. Professional Association act to protect the public by maintaining and enforcing standards and ethics in the profession. Professional Associations are involved in conducting meetings and workshop and trainings; publishing scholarly journals, magazines, guides and books; promote the inclusion of statistics in evidence policy making and in career planning and developments.  The statistical professional associations are essential to many aspects of our lives. The use of statistics in  biomedical  research  has  impation  individuals  live.  Our  people  lives  may  be  at  stake  in  statistical analyses of occupational, environmental, or transportation safety. Early detection and control of new or recurrent infectious diseases depend on sound epidemiological statistics. Mental and social health may be at stake in psychological and sociological applications of statistical analysis.  Effective  functioning  of  the  economy  depends  on  the  availability  of  reliable,  timely,  and  properly interpreted  economic  data.  Agricultural  productivity  benefits  greatly  from  statistical  applications. Governmental  policy  decisions  regarding  public  health,  criminal  justice,  social  equity,  education,  the environment and any other development agenda depend on quality statistics. Scientific research in all disciplines requires the careful design and analysis of experiments and observations.    10 Statistical tools and methods, as with many other technologies, can be employed either for social good or  evil.  The  professionalism  encouraged  by  these  guidelines  is  predicated  on  their  use  in  socially responsible pursuits by morally responsible professionals.  You  can  see  that  as  a  professional  association,  you  have  a  huge  responsibility  to  safeguard  statistics profession and protect the public.  The  fundamental  principles  of  official  statistics  recall  the  efforts  of  governmental  and  non-governmental organizations active  in statistics to establish  standards and concepts. The  principle  2 of FPOS  states  To  retain  trust  in  official  statistics,  the  statistical  agencies  need  to  decide  according  to strictly  professional  considerations,  including  scientific  principles  and  professional  ethics,  on  the methods  and  procedures  for  the  collection,  processing,  storage  and  presentation  of  statistical  data. Professional  associations  like  yours  have  obligations  to  the  realization  this  particular  and  other principles.  The African Centre for Statistics has close working relationships with the official statistics agencies in 54 countries. We request to support countries in all aspects of statistics and statistical capacity building within  their  agencies  or  in  partnership  with  the  broader  user  and  communities.  ACS  can  provide technical  assistance  and  run  training  courses  as  required,  particularly  to  help  countries  apply appropriate  regional  or  international  standards,  data  management,  statistical  organizations  and legislation  among  others.  We  would  also  seek  to  identify  countries  which  are  strong  in  respect  to certain areas so that we can encourage co-operation across countries.  As  you  are  aware  one  of  the  many  challenges  for  our  countries  in  Africa  is  the  need  for  quality improvement  of  statistics  education  at  almost  all  levels.  International  Statistical  Institute  (ISI),  the world  professional  body  was  invited  to  get  involved  and  to  prepare  partnership  with  the  institutions that  share  the  responsibility  for  statistical  capacity  building  in  Africa.  We  now  have  a  very  close collaboration with the ISI and on the verge of starting a pilot project for capacity building.  Some of you may recall the  African Statistical  Association (AFSA) which was active in the early 90s we are working to revive the associations now. I  would  like  to  mention  to  you  the  African  Statistical  Journal  pioneered  by  statisticians  from  AfDB, ACS and other partners which publish scholarly articles is another forum for ESA to promote statistics and  contribute  to  the  profession.  There  is  also  the  quarterly  African  Statistical  Newsletter  which  is open  for  contributions  to  disseminate  your  ideas  which  help  our  countries  to  develop  capacity  in statistics.  ACS highly encourage ESA to participate in the development agenda of your country to discuss its role of  statistics  in  monitoring  and  evaluating  Ethiopias  five  year  growth  and  transformation  plan.  As  I mentioned above, M&E is one of the vital aspects of statistics which ECA may contribute a great deal.  Finally  ACS  would  seek  to  have  a  close  relationship  with  the  ESA.  I  Thank  you  for  your  kind invitation to this meeting and I wish you fruitful deliberation.                                    11 Opening Speech by Ato Ahmed Shide, State Minister, MoFED  Dear representative of Africa Center for Statistics/Economic Commission for Africa, representatives of UNICEF,  dear  members  of  Ethiopian  statistical  association  (ESA),  invited  guests,  ladies  and gentleman. It gives me great pleasure to give an opening remark on the 21st annual conference of ESA. The theme of the 21st annual conference of ESA which is the role of statistics in monitoring and evaluation of the GTP is a timely and important issue for our country.  Our country has designed and started implementing a five year growth and transformation plan (GTP). The  GTP  was  designed  with  wide  public  participation  both  at  federal  and  regional  level.  Different consultative  meetings  with  different  groups  of  the  society  and  with  international  and  local  partners were made at the design stage. The GTP basically uses statistical baseline data in the design. Ladies and gentlemen, our government understands the  importance of statistical  data  and emphasized this by incorporating the monitoring and evaluation and statistical issue as part of the GTP document. The council of ministers and the house of peoples representatives have adopted the GTP as the national planning document of the country for the period 2010/11  2014/15 The GTP takes in to account two alternative economic growth scenarios, a base case and a high case. The  base case  scenario assumes that  the  previous five  years average  annual GDP growth rate  will be maintained.  The  high  case  scenario  assumes  that  the  GDP  and  agricultural  value  added  achieved  in 2009/10 will be doubled by the end of the GTP period, 2014/15. The  GTP  is  an  ambitious  development  plan  and  it  requires  effective  public  participation  in  the implementation  and  monitoring  and  evaluation  of  the  plan.  The  contribution  of  professional association like Ethiopian statistical association is vital in this regard.  The  GTP  has  seven  pillars.  Different  activities  related  to  the  seven  pillars  conducted  in  the  last  one year.  Our  government  was  able  to  maintain  the  11.4  economic  growths.  Activities  which  help  to improve the agricultural sector have been implementing by creating a massive public movement in the rural  part.  The  government  is  also  trying  to  make  the  industry  more  competitive  to  the  international market  to  help  the  sector  play  key  role  in  the  economy.  By  understanding  the  major  role  of  the infrastructure to the economic growth, a lot is done in this direction. Significant activities are also done to  expand  social  development,  to  deepen  good  governance,  and  promote  gender  and  youth empowerment and equity.  Dear representatives, invited guests, participants, ladies and gentlemen  Now one year passed since GTP implementation started. The monitoring and evaluation of the last one year  performance  and  achievements  have  been  evaluated  with  data  from  different  sources,  basically from surveys conducted by CSA. The progress made in the last one year was encouraging.    12 MoFED understand the importance of good quality data and is working hard to strengthen CSA in all aspects.  The  government  also  understands  the  significant  role  which  can  be  played  by  professional associations like Ethiopian Statistical Association in the implementation and evaluation of the GTP. To this end, I urge the Ethiopian Statistical Association to support the implementation and monitoring and evaluation of the GTP by coordinating the enormous capacity of the members. I  know  declare  that  the  21st  annual  conference  of  the  Ethiopian  Statistical  Association  is  officially opened.   I thank you.                                                    13 Overview of Growth and Transformation Plan (GTP) Bimrew Alemu  I.  Background In  post  1991,  Ethiopia  has  embarked  on  a  new  era  of  economic  transformation  of  market  economy. The  Government  has  adopted  Agricultural  Development  Led  Industrialization,  the  mother  strategy, which  has  provided  with  the  long  term  development  framework  for  economic  transformation;  and includes Sector Development Programs such as agriculture, education, health, water, road    ADLI carries forward resource bases (land, labor, water), together;   SDPRP , a comprehensive strategy, which was built on 4 strategic building blocks: ADLI, Justice System  &  Civil  Service  Reform,    Decentralization  and  Empowerment,  Capacity  Building  (e.g. education) in both Public and Private Sectors,   Growth  and  Transformation  Plan  (2010/11-2014/15)  a  binding  legal  national  plan  document (based  on  PASDEP  achievements  and  the  national  vision)  ,  is  a  transformation  plan  of  the economy  that  provides  governments  development  policies  with  medium-term  strategic directions,  objectives,  targets  and  operational  strategies  for  achieving  MDG  targets.  Extensive, active consultation with all stake holders,    GTP  is  a  five  year  (2011-2015)  development  &  poverty  eradication  plan  which  is  based  on PASDEP achievements and the national vision,    It  is  a  binding  legal  national  planning  document  of  the  country  approved  by  the  House  of Representatives,   GTP preparation has focused on the framework of sectoral plans, but not institutional,   It is a transformation plan of the economy that provides governments development policies with medium-term  strategic  directions,  objectives,  targets  and  operational  strategies  for  achieving particular targets.  Ethiopias vision which guides the GTP is: to  become  a  country  where  democratic  rule,  good-governance  and  social  justice  reign,  upon  the involvement and free will of its peoples, and once removing itself from poverty to reach the level of a middle-income economy as of 2020-2023.  The countrys vision specifically on economic sector includes: building  an  economy  which  has  a  modern  and  productive  agricultural  sector  with  enhanced technology  and  an  industrial  sector  that  plays  a  leading  role  in  the  economy,  sustaining  economic development and securing social justice and increasing per capita income of the citizens so as to reach the level of those in middle-income countries. NB.  Agriculture  requires  less  investment---  to  accumulate  sufficient  saving  this  is  the  priority sector of the government.   14 Objectives of the GTP  1.  Maintain at least an average real GDP growth rate of 11.2 % and attain the MDGs;  2.  Expand  and  ensure  the  qualities  of  education  and  health  services,  and  achieve  MDGs  in  the social sector (2  6); 3.  Establish  suitable  conditions  for  sustainable  nation  building    through  the  creation  of  stable, democratic  and  developmental  state;  (ingredients:-  good  leadership,  professional bureaucracy,  vibrant  private  sector  and  civil  society,  transformational  policies-direct participation) 4.  Ensure  the  sustainability  of  growth  by  realizing  all  the  above  objectives  within  a  stable macroeconomic framework.  Strategic Pillars of the GTP 1.  Sustaining rapid and equitable economic growth, 2.   Maintaining agriculture as major source of economic growth, 3.  Creating conditions for the industry to play key role in the economy, 4.  Enhancing expansion and quality of infrastructure development, 5.  Enhancing expansion and quality of social development,  6.  Building capacity and deepen good governance, and 7.   Promote gender and youth empowerment and equity.  1.   Rapid, Sustainable and equitable economic growth;  C  Rapid,  sustainable  and  equitable  growth  is  critical  for  poverty  reduction;  sustainable  financing (active role of NGOs by focusing on productive investment supporting total outcomes) of social services and infrastructure as well as ensuring good governance. C  Two growth scenarios are considered under GTP:   The  Base  Case  Scenario:  is  considered  to  maintain  the  growth  momentum  of  the  last  five years  which  is  an  average  annual  real  GDP  growth  rate  of  11.2  %,  which  is  more  than achieving MDGs target with regard to poverty reduction.   The  High Case  Scenario: is based on Ethiopias  vision of becoming   middle  income  country by 2020-2023 and an average annual real GDP growth rate of 14.9 % is considered with the agricultural value added and GDP doubling by 2015. 2.  Maintaining Agriculture as a Major Source of Economic Growth: Why Agriculture? C  There  is  huge  Potential  for  productivity  improvements,  and  hence  for  rapid  economic  growth, (average productivity of major crops were increased from 12.1q/ha in 2004/05 to 17q/ha in 2009/10 and now expected to double). C  Rapid growth in agriculture will have great significance to:   the national vision of becoming middle income country;   MDGs target of halving poverty by 2015;                                    15    ensure food security;     mitigate inflation pressure;    enhance foreign exchange; and   for industrial development (inputs, market, finance). Maintaining agriculture..economic growth: Main focus O  Enhancing productivity of small-holders farming & pastoralists:    Expanding use of better technologies and farming practices with priority focus on scaling up best technologies  and  practices  used  by  model  farmers  to  all  other  farmers  and  delivery  of  new technologies to farmers and pastoralists.   Strengthening  the  agricultural  extension  system,  development  of  irrigation  and  better  use  of natural resources. O   Encouraging large private investors in agriculture :   High value horticulture farms in the highland areas.     Large-scale commercial farms encouraged lowland areas. O   Improved system of agricultural marketing:    Integrating secondary markets with primary markets,    Strengthening Cooperatives.  3.   Enabling industry to play key role in the economy C  Rapid industrial growth is a key for:   Focus on agro industries   Generating adequate jobs (build capacity, improve productivity of labor, eqpt; enhancing foreign exchange earnings and sustaining growth in agriculture,   Focus  on  export  coys,  import  substitution  (metal  and  engineering--)---concerted  effort  to  attract investment   Promoting entrepreneurship and private sector development. C  The focus of the government on industrial development   Primary  focus  on  small  &  micro  (seed  beds  for---)  industries  because  these  are  the  basis  for medium scale industries and provide a lot of job opportunities,   But adequate focus is also given to medium & large scale industries too. Enabling industry to play key role in the economy C  Government support to micro and small industries:   Promoting Entrepreneurship,   Industrial extension support via TVET,   Cooperation with Universities (textiles, leather---)   Micro-finance supports   16 C  Support to medium and large scale industries by the government:   Better regulatory environment & government services,    Skilled manpower supply and technological support,   Better credit facilities, Enabling industry to play key role in the economy C  Enable different industries support each other & reduce costs of investment through expansion of industrial zones with the required infrastructure & other services.   This  will  enable  to  create  different  growth  corridors    which  have  strong  linkages  with  the  rural hinterland and dynamic source of growth, and   When  there  is  no  sufficient  option,  public  enterprises  will  be  engaged  in  selected  strategic investments either alone or by joining with private investors.  4.  Enhancing Expansion & Quality of Infrastructure Development C  Major determinants of rapid and sustainable economic growth and social development, C  Basic instruments for making economic growth and social  development more inclusive by sharing the benefits of growth with poorer groups and communities in remote and isolated areas. C  In  the  GTP  period,  priority  infrastructure  includes  roads,  energy,  railway,  telecommunication, irrigation, water & sanitation, housing.  C  Increasing  investment  in  infrastructure  to  strengthen  the  foundation  for  economic  growth  and social development,  C  Create conditions for substituting imported inputs by local products to reduce pressure on foreign exchange requirements and there by contributing to industrial development, C  Providing  quality  transport,  communication  &  power  supply  services  to  enhance  the  economic growth,  C  Regarding  railway,  construction  will  be  undertaken  to  complete  2395  km  country  wide  rail network in three directions with five lines, C  In order to fulfill the energy demand of the country (average 11.2% growth---requires 24% power growth; 14.9%---32%), focus will be given to expanding use of renewable energy sources such as water, wind, & geo-thermal which are clean & non-polluting ones, C  To  benefit  from  the  modern  telecommunication  technology,  the  current  wide  area  net-work construction will continue to improve service quality in all parts of the country. C  Developing & using the water resources of the country for different economic  & social  activities in sustainable & equitable manner, expand water supply and irrigation construction works, C  To ensure rapid & equitable urban growth, expansion of infrastructure (light railway in the capital) will be  given due  attention according to the  level  of their development & the  role  they play. The infrastructure construction will be linked to job creation & development of small scale enterprises, C  The  construction industry (much of Industry GDP) is  where  the  private sector play the  dominant role.  The  sector  will  be  market  oriented  and  focus  on  growth,  employment  generation,  and competitiveness. Design suitability for disabled will be given due attention. C  Regarding sanitation, clean & suitable work & urban environment will be ensured.                                   17 C  Main strategies for infrastructure development are:-   Increasing access/coverage and improve quality,    Promoting domestic capacity building,   Job creation,   Environmental  conservation  and  protection,  (MDG  7:-  impact  on  ensuring  environmental sustainability,  CC  threatens  every  aspect  of  this  goal  (natural  resources)  degradation--- erosion---drought will worsen , biodiversity is at risk    Focus on renewable energy to promote green growth and build a green economy,    Focus  on  pro-poor  infrastructure,  that  deliver  basic  services  and  socio-  economic  benefits  to the poor,     Integrated water resource development. 5.  Enhancing Expansion & Quality of Social Services C  Improve access and quality of education & training:   Strengthen the ongoing effort in expanding and ensuring quality of general education, and meet the MDG targets,   Strengthen the ongoing TVET program in an integrated manner with industrial development,   To  ensure  the  quality  and  relevance  of  higher  education  through  prioritizing  science  and technology (70/30),   Expand access to pre-primary education and functional adult literacy. C  Improve access and quality of health service (work on life)   Provide effective community based primary health care and disease prevention,   Strengthen the health extension program,   Enhance provision of quality curative  hospital services,    HIV/AIDS prevention and control that centers the community,   Enhance the sectors human capacity by increasing training of health professionals, and    Promote role of private investment in health sector. 6.  Building Capacity and Deepen Good Governance C  Strengthen capacities of government structure at all levels   Effectively implementing the Civil Service Reform Program,   To  strengthen  the  ongoing  justice  reform  system  to  ensure  accessibility,  efficiency, independence, transparency, and accountability.  C  ICT Development   ICT infrastructure and service development in connection with higher education,   Private sector participation & development of ICT Park,   Ensuring security. C  Ensuring transparency and combating corruption from its sources:   18   Improving the tax administration system,    Improving land administration through land registration/cadaster,   Improving public procurement system,   Registration and disclosure of wealth and income of public servants;    Standardized vital statistics and identification of citizens. C  Ensure Public Participation:    Strengthen representative participation, and   Promote direct public participation. C  Enhance democratization process    Strengthening institutions to deepen democracy and good governance,   Capacitate the house of people representatives offices and institutions accountable to them,   Capacitate law enforcement institutions, and   Strengthen the federal democratic and developmental government system.  7.  Promote gender and youth empowerment and equity   Strengthening women & youth organizations through awareness creation, increased knowledge exchange  for  entrepreneurship,  increasing  the  number  of  women  and  youth  who  receive training in management and entrepreneurship,   Strengthening  the  conducive  environment  for  participation  and  equity  in  democratic governance,  economic  and  social  initiatives  and  ensuring  women  and  youth  benefits  from resultant outcomes, and   Effective  coordination  of  women  and  youth  organizations  by  providing  the  necessary  support through close follow-up and monitoring mechanisms.   II.  Sector Development Strategies A)  Agriculture   Agricultural  DevelopmentLed  Industrialization  Strategy  emphasises  that  small  holder  farmers and  pastoralists  need  to  use  efficiently  modern  agricultural  technologies  that  increase  crop productivity and production.    Three pillars of agricultural growth a) small holder farming b)horticulture and intensive farming c) commercial large scale farming   Main focuses for agriculture are increasing   The capacity and extensive use of labour,    Proper utilization of agricultural land,    Taking account of different agro-ecological zones,    Linking specialization with diversification,    Integrating development, and                                    19   Strengthening the agricultural marketing system.    The private sector is encouraged to increase its share of investment in agriculture  Smallholder agriculture development   During  the  GTP  period,  prior  attention  is  given  to  smallholder  agriculture  by  scaling  up interventions  based  on  the  experience  gained,  and  identification  of  successes  achieved  in  the previous  plan  period,  (the  productivity  of  most  average  farmers  is  two  to  three  times  lower  than that of outstanding farmers)   Expand  Irrigation  Development  and  Improve  Natural  Resources  Conservation:  Accelerated  and sustainable  agricultural  growth  will  be  secured  by  natural  resources  conservation,  development and improvement of water utilization, and expansion of irrigation coverage ,   Production  of  high  value  crops:  A  further  implementation  strategy  is  a  focus  on  improving  the incomes of farmers and pastoralists. Farmers and pastoralists will be encouraged to shift gradually from production of low value to high value products. This strategy will be implemented gradually and will take account of existence of favourable market and infrastructural factors. Agricultural strategies   Inputs for growth land, labor and capital: to use them productively; in Ethiopias context limitation of capital  and foreign currency; so to maintain sustained growth, main source of growth is to raise land productivity per hectare and use labor efficiently is the strategy,   In addition the strategy needs to ensure accelerated industrial growth,   When  agriculture  shows  fast  growth,  farmers  income  increases,apart  from  producing  food items for own consumption, fulfil needs to purchase inputs such as seed and fertilizer,   Produces necessary inputs for domestic industries,    Gradually capital accumulation will be created,   This happens only if agriculture led industrialization strategy ,   This strategy also ensures linking urban-rural development and industrialization so that  gradually leading to industry led strategy   Regarding technology and capacity buildingbasic to sustained developmenteducation , for the industries key element is skilled and qualified manpower,   Development  agents  and  beneficiaries  need  continuous  training  and  expand  the  extension  to farmers at large,   Large area of land in the low land in the short run increase pastoralist productivityin the long run develop mechanized farming,   To retain rain water; support farmers with hand tools,   Focus on water and soil conservation, afforestation,   Focus on irrigation, particularly in resettled areas,   Focus on livestock breeding technology and improve the market system,   Bottom  line  is  improve  competitiveness  at  the  international  market  by  exporting  quality commodities,   20   For that infrastructures such as efficient transportation service, telecom service, energy, education and health contribute a lot, in improving productivity and livelihood of the community,   Regarding financial support in rural areas, micro finance and credit & saving will be improved,   Organized cooperative will help to facilitate supports, B)  Education   National Objective in GTP: Expand and ensure the qualities of education and health services, and achieve MDGs in the  social sector (2    6);  and a  strategy  of enhancing expansion and quality of social development,   Pre 1991 problems were---low coverage leaving many uneducated citizen, no equity,  curriculum, inefficient ,    Vision (Education):    Building an education and training  system  which assures quality and  equity education by the year 2020 that aims at producing competent citizens, Education Sector Development Achieve Universal Basic Education by 2015---   Technical  and  Vocational  Education  and  Training/TVET;  will  continue  to  serve  as  a  potential instrument  for  technology  transfer,  through  the  development  of  occupational  standards, accreditation of competencies, occupational  assessment and accreditation, TVET institutions  will serve  as  the  centres  of  technology  accumulation  for  MSEs;  and  create  opportunities  for employment generation by building capacity and integrating with TVET system.    Higher Education    During GTP the  objective  of  higher education is to provide  an increased quality of skilled and capable  human  resources  that  meets  the  needs  of  the  country  in  regard  to  its  development  in general, and the manufacturing industry in particular by ensuring enrolment priorities to science and technology,    key priority  ---ensure quality and relevance, quantity, produce  human resources demanded by the  economy  (manufacturing  industry  in  particular)    and  the  labour  market,    increase  in enrolment in graduate and post graduate programs will aim to be in line with the 70/30 program,  , focusing in maths, language as well    Tertiary  education  and  TVET  will  be  integrated  to  all  sectors,  cooperation  with  Universities (textiles,  leather)  ,  micro-finance  supports,  financial  system  to  be  improved  ,  supply  of  skilled labor C)  Health Sector   strategic directions:  objective of strengthening the health system that ensure improving mothers health, reducing infant mortality and preventing the spread of HV/AIDS, malaria, TB    HEW  trained  34382.  (the  standard  is  1:2500);  focus  on  16  primary  health  packages  such  as hygiene and environmental sanitation,   Primary health service coverage reached 96%...(health post, health center, district hospital)   Concerning  maternal  health:    Antenatal  Care  (ANC)  coverage  1+  (at  least  one  visit)  reached 82.2%  in  2010/11  from  71.4%  in  2009/10.  and      Postnatal  Care  (PNC)  coverage  increased  from 36.2% in 2009/10 to 42.1% in 2010/11.                                   21   Proportion of births attended by skilled health personnel reached 16.6%   Infant mortality rate  per 1000 reduced to 59   Under five mortality rate per 1000 reduced to 88 D)  Industry, Role of  Private sector, CSO, and other development actors   Industrial development strategy prepared based on the fundamental building block (ADLI)   Objective:- to increase the benefits earned from economic integration (regional and global)   Strengthening the inter sectoral linkages between agriculture and industry   Accelerating private sector development was one of the sub pillars in PASDEP and its active role, contribution is critical in GTP for sustaining economic growth   The private sector ---the major driver of the structural change   Export led ---and contribute to rapid technology transfer   The  supply  of  good  infrastructure,  like  power,  telephone,  working  premises,  etc.  is  absolutely essential for the private business sector to operate efficiently  Role of Industry   Industrial growth receiving highest level of support   Focus  on  micro  and  small  manufacturing  enterprises---they  are  foundations  (seedbeds)  for expansion of medium & large scale;   Opportunities  for  employment  generation  build  capacityintegrate  with  TVET  system, improve  productivity  of  labor,  equipment;  enhancing  foreign  exchange  earnings  and sustaining growth;   Strengthening  vertical  &  horizontal  integration---MSE  will  have  a  role  in  scaling  up agricultural productivity;   Promoting entrepreneurship and private sector development; Enabling industry to play key role in the economy   Government support to micro and small industries:   Promoting Entrepreneurship,   Industrial extension support via TVET, tertiary education will be integrated to all sectors,   Cooperation with Universities (textiles, leather---)   Micro-finance supports, financial system to be improved   Support to medium and large scale industries by the government:   Better regulatory environment & government services,    Skilled manpower supply and technological support,   Better credit facilities,   Enable different industries support each other & reduce costs of investment through expansion of industrial zones with the required infrastructure & other services.   22   This will enable to create different growth corridors  which have strong linkages with the rural hinterland and dynamic source of growth, and   When  there  is  no  sufficient  option,  public  enterprises  will  be  engaged  in  selected  strategic investments either alone or by joining with private investors.  Focus of GTP in industry   Micro and Small Enterprises Development will be a strategic focus of industrial development   Emergence of new MSEs   Support to increase productivity and enable broad based and competent private sector is also critical to strengthening sustainable rural-urban and urban  urban functional linkages;    Crucial for sustaining the growth in agriculture sector;   Medium  and  Large  Industries:-  particular  emphasis  will  be  given  to  textiles,  leather,  sugar,  agro processing, cement, metal, chemical,   Industry sub sectors targets during GTP   Textiles export earning will increase to $1 billion showing 45 fold increase ,   Leather  & leather  products  export will rise 6 fold,   Sugar & related 7 fold increase in production capacity and $ 3 billion export earning,   Cement production will be 10 fold from 2.7 to 27 million  ton ,   Agro  processing,  its  export  is  expected  to  increase  from  $2.32  million  to    $300  million  i.e. increasing  by 129 fold,   Implementing Strategies   Strengthening the regulatory and policy environment   to enhance competitiveness   encourage entrepreneurship---   Promotion of  savings  and increase  MSE capital:   micro credit  provision/support; mechanism to access to production and marketing promises   Training/awareness creation initiatives   Technical skill (TVET supportsupply of skilled labor)   Entrepreneurship training   Technological transfer   Business counseling   Mechanisms  such  as  export  incentives  linking  MSEs  to    medium  and  large  scale  manufacturing industries and access to agricultural outputs for MSE production inputs   Medium and large scale manufacturing industry   Strengthen policy and regulatory  environment for private sector development,                                   23   Increase transparency and eliminating rent seeking attitudes,   Increase the capacity of Ethiopian investors to collaborate with foreign investors,   Trained human resource and skill developmentfocus on TVET & higher education,   Land supply and serviceseffective system at an affordable price for investment in manufacturing sub sector,   Import  substitutionencouraged  through  provision  of  better  access  to  credit  and  other  incentive  mechanism,   Privatization Process:- so that state owned enterprises operate in a way that minimize inefficiency and improve profitability, Partnership with development actors, harmonization,   Focus on resource support aligned with the targeted MDGs and GTP targets,   Strengthen contribution of local and international NGOs and CBOs,   Support of investment needs---savings encouraged, conducive environment exist, III.  Monitoring and Evaluation of The GTP  System and institutional mechanisms  C  Monitoring  and  Evaluation  is  based  on  the  National  Strategy  for  the  Development  of  Statistics (NSDS) and the Policy Matrix of the GTP. C  Mandates  of  government  institutions  at  the  Federal  and  Regional  levels  are  the  bases  for planning, implementation and monitoring & evaluation of the GTP. Implementation coordination of  the  GTP  has  been  carried  as  per  the  mandates  of  these  institutions  (MoFED,  CSA,  Sectors). Therefore; C  The  Ministry  of  Finance  and  Economic  Development  is  responsible  for  implementation coordination  of  the  GTP  at  national-  macro  level,  HICE  Survey,  Welfare  Monitoring  Survey---complemented with Participatory Poverty Assessment (qualitative data) C  All federal government institutions are responsible for implementation coordination of the GTP at national-sectoral levels; C  Regional  Bureaus  of  Finance  and  Economic  Development  are  responsible  for  implementation coordination of the GTP at regional levels; C  All other regional  government institutions are responsible  for implementation coordination of the GTP at regional-sectoral level with vertical linkages to the federal respective ministry; C  The  Central  Statistics  Agency  is  responsible  for  setting  up  of  standard  methodologies  for  data collection and survey and census data generation at the national level;  ---quality of administrative data. C  Progress  reports  include  Annual  Sector  Performance  Reviews  and  Annual  Progress  Review  of GTP along with Policy Matrix.  IV.  Summary   low implementation capacity (both institutional and humanskill);   low national saving rate that is unable to support the investment needs of the economy;   unpredictability of external financing;   24   Capacity building (skill, finance, support in facilitating working premises),    improvements  in  the  tax  administration  system  and  broadening  the  tax  base  so  as  to  increase domestic resource mobilization;   increase  saving  by  (improving  behaviours  and  practices)    to  provide  for  the  mobilization  of adequate resources for the countrys investment needs;   favourable  policy  and  administrative  environment  created  (stable  peace,  improving  infrastructure facilities, linking man power trainings with industry needs);   sustainable and rapid agricultural and overall economic growth - scaling up of best practices using irrigation and critical production inputs will be taken as risk mitigation initiatives;   GTP  encompasses  the  whole  national  economy;  the  private  sector,  NGOs,  and  CSO  have  a  big role to participate in planning, implementing, and M&E activities. In implementing the MDGs and GTP targets,   Contribution of the  private  sector, Civic  Society and NGOs (in mobilizing huge  resources, labor, knowledge) is critical element (in financing) the GTP,   Value added of industries, construction, trade and tourism, financial services etc. is dominated by the private sector,   To minimize the challenge of low implementation capacity and improve service delivery in private and public sectors,   Expand investment in large commercial farms, manufacturing industries, mining and services, C  The  design  of  the  GTP  is  based  on  achievements  of  the  preceding  plan,  MDGs  and  the  national vision. Two growth scenarios - the base case and the high case are considered under the GTP. C  The base case scenario foresees to maintain the growth momentum registered in the last five years (11%)  of  the  preceding  plan  while  the  high  case  scenario  envisages  doubling  agricultural  value added and the overall economy at the end of the plan period.  C  Huge  infrastructure  development  will  be  undertaken  in  the  plan  period  and  all  the  Millennium Development Goals will be attained by 2014/15 under the base case scenario. C  There  are  challenges,  but  also  opportunities  in  implementing  the  GTP.  Acting  together  we  can overcome  challenges and  maximize  opportunities. Increased utilization of domestic opportunities through community mobilization; coordinating efforts with non-state actors---Capacity (finance) is critical  element  to  accomplish  GTP,  increasing  the  level  of  domestic  savings  and  significantly improving human capacity will receive particular attention.  C  In  conclusion,  with  strong  commitment,  democratic  and  transformative  leadership  of  the government;  coordinated  action  and  participation  of  the  public  sector,  the  private  sector,  civil society  organization,  development  partners  and  the  public  at  large,  GTP  would  transform  the Ethiopian economy and the lives of the citizens for the better.                                            25 Summary (information)  Indicators  2009/10  2010/11 Poverty (%)   29.2    Food poverty (%)   28.2    Real GDP growth rate (%)  10.4  11.4 Share of Invest to GDP (%)  22.3  25.5 Share of Export to GDP (%)  13.6  16.8 Share of Imports to GDP (%)  33  31.8 Share of Domestic Saving to GDP (%)  5.5  8.8 Agriculture growth (%)  7.6  9 Industry growth (%)  10.6  15   Information Indicators  1990  2009/10  2010/11  2014/15 GER (%)  32  82.1  85.3  100 Gender parity    (number of females to number of males enrolled) 0.61  0.93  0.94  1:1 Under 5 mortality/1,000  190  101  88  67 Infant mortality/1,000  123    59  31 Maternal mortality/100,000  871  590  470  267 Access to Potable water (rural 1.5 km) %  23  65.8  71.3  98 V.  Conclusions   The  economy  is  growing  at  an  average    rate  of  11%  which  is  well  above  the  7%  growth  estimate required to achieve the goal of poverty reduction by the year 2015    The  government  has  also  made  an  enormous  progress  in  the  provision  of  social  services  such  as education, health, and infrastructure by spending a large share of its budget in the pro-poor sector    This effort has also resulted in the excellent stride made to meet the MDGs     26  MDG Goals   On Track   Likely  to  be on Track  Off Track  Eradicate extreme poverty and hunger   YES      Achieve universal primary education   YES      Promote gender equality and empower women     YES    Reduce child mortality    YES      Improve maternal health      YES    Combat HIV/AIDS, malaria and other diseases   YES      Ensure environmental sustainability     YES    Develop a global partnership for development   YES                                                     27 RBM Implementation Strategy: Current thinking in Ethiopia Ayele Negesse (MOFED) and Roger Pearson & Yumi Matsuda (UNICEF Ethiopia) Addis Abeba, 23 March 2012 The views/ideas contained in this presentation are those of authors and do not necessarily reflect the views of MOFED and UNICEF PART ONE RBM Features      Not new approach by composite of approaches     Focused on result   Introduce clarity and measurability    Results are relational and relative    Strong vertical and horizontal linkage    Use of baseline rather than benchmark    Induce accountability to result    Adaptablity   Values   Evidence-based decision making (shift from opinion to evidence)   Well aligned with other programming principles (HRBA, Gender Equality.) Building Blocks for RBM   Proactive, visionary and change oriented leadership    Result mindset and culture     Inclusivity and Participation   Consistency   Use of statistics (real time data/info) and knowledge generated    Tracking and communication     Incentive mechanisms (rewarding and sanctioning) Traditional v.s. RBM&E Traditional  M&E  focuses  on  the  monitoring  and  evaluation  of  inputs,  activities,  and  outputs   programmme  implementation.  RBM&E,  however,  combines  the  traditional  approach  of  monitoring implementation with the assessment of results.     28  Background   Ethiopian  long-term  strategy  -Agricultural-Development-Led  Industrialization  (ADLI) and its Vision    Supplementary sectoral strategies     Growth  and  Transformation  Plan  is  formulated  in  results-oriented  manner.  GTP  is  the national  development  strategy  for  2010/11    2014/15  with  annual  performance  plans, which re quire robust monitoring, accountability and governance systems.     Increase in demand and supply side of result orientation   (installation of M&E structures and reporting systems at public sectors, DPs requirement for results, partnership with CSO such as EVA and ESA) Rationale  Why RBM in Ethiopia?   RBM aims to improve Ethiopian civil servants service delivery by;    Introducing the government planning/budgeting linked to key results (outcomes)   Facilitating inter-sectoral service delivery agreements for outcomes   Increasing  strategic  focus   (via  reinforcing   linkage  and  partnership  around  national priorities results)    Introducing  focus on limited  number of  key outcomes and  indicators   to  better track  GTP targets (this does not mean that other outcomes are neglected!)    Identifying key areas which require performance improvement      Making more efficient and effective use of limited resources for people in Ethiopia                                    29   Risk management      Ethiopias quest for achieving its vision by 2020/30 Key strategic questions   Extent of clarity if nat. policies & strategies?   Programme models   What are the risks and assumptions?    What are the unit costs?   Choices; what potential areas of action we choose not to pursue? Why?   How  is  the  governments  contribution  addressing  discrimination  &  focussing  on  most vulnerable?    How is strategy catalytic of wider actions?   How is it building capacities for sustained outcomes?   How is it mainstreaming gender equality? Suggested Elements of Ethiopian RBM Model   Results based planning   Results based budgeting   Results based M&E   Results based performance monitoring for HR (incentive)   Wider application of evidence (statistics)  Programme strategy forms basis for indicators and budgets at different levels  Thus lies at the heart of Results-based management        Mid-year result Annual result Intermediate result UNDAF Output GTP Output   30 PART TWO Conceptual Framework           Manifestation of the problems identified as public concern Logic model (programme theory) clearly shows how undertaking a set of activities will lead to desired outcome level results  The performance monitoring are captured, verified and analysed into the regional report.  MOFED to provide funding to regions to implement activities Activity Implementation  Establish performance monitoring framework (Logic model) as per  GTP Framework  The logic process flows and the performance indicators send decision makers clear signals whether it is on track to achieve outcomes.  Public scrutiny (audit) lead to good management   Evidence based decision making around resource allocation is facilitated  The performance monitoring data are compared to plans and benchmarks by MOFED. Analytical reports are produced by MOFED.  Civil servants accountability enhanced   A programme to implement the policy is designed Diagnosis for performance shortcomings are facilitated   Civil servants accountability improved  GTP achieved                                    31  Proposed RBM Governance Structure    Ethiopian Management Institute  RBM Leadership Team RBM Taskforce  Pilot Region A  Pilot Region B  Pilot Region C Pilot Region D   Ethiopian Statistical & Evaluation Association Determine internal & external reporting requirements (incl audit requirement to facilitate performance monitoring) Performance diagnosis based on Annual Review  Steps for Ethiopia RBM Roll-out RBM Strategy Development Phase  Regional roll-out (5 pilot regions)   RBM Training National Roll-out Phase I (RBM concept), II (monitoring) & III (evaluation)   RBM Capacity Gap Assessment &  Mapping in 5 regions  Establish Logic Model for key regional GTP indicators Establish RBM Leadership Team  and RBM Taskforce  Establish RBM Regional Governance Structure  Develop performance measurement tables and review plan (activity, output and outcome) according to the Logic Model Establish RBM Strategy Note and RBM Regional Implementation Plan & Agreements  Feed back loop to annual revisions of Delivery  Agreements & Budgeting  Step 2 end June 2012 Step 3 Aug 2012 Step 4 June 2013 Step 1 (On-going)   32 Strategy I   Sector wide approach (GoE, DAG, UN & CSO working together)    RBM to be implemented through top down (RBM) and bottom up (ICBPP)    Realistic and feasible logframe  limited number of outcomes  Strategy II   Involving CSA + CSO (academics & local institutions) in providing skills and training    A limited number of pilots with evaluation plan & exit strategy before going to scale   Ensure sustainability  establish clear standards for success, clear chain of commands, division of labour/accountability among different actors/partners   Way forward   Federal implementation for GTP monitoring platform & RBM capacity building   Regional implementation for the RBM package (database, planning, monitoring, analysis, budget allocation and performance evaluation) -5 pilot regions to be selected based on the agreed criteria    At regional level, capacity gap to be identified based on the RBM  assessment    Finalize the Strategy note    Galvanize standalone efforts into one and focused engagement                                                     33 Measuring Quality of Higher Education in Ethiopia: Gaps and Way forward Dawit Kassa, MoE, 23 March 2012 Objective   To  reveal  the  measures  that  are  being  taken  by  HERQA  and/or  MOE  regarding  quality  in  higher education  Introduction   Quality is a multidimensional notion   Quality  in  education  is  a  bit  complicated  to  describe  because  the  stakeholders  in  education  are numerous and they do have their own understanding about quality   Now  days,  whenever  there  is  a  discussion  on  education  at  every  level,  in  general  and  in  higher education in particular, quality is a number one issue that attracts the attention of the discussants   Why do people frequently raise the issue about the quality of education?    What is quality in education? What are the factors that challenge quality in education? Why do all these  challenges  appear?  Is  there  any  blessing  in  disguise  while  the  quality  is  being  challenged? How is quality being measured?    There is always cause and effect.    Social, economic and cultural developments adjust demands    Globalization  and  its  links  foster  propinquity  which  can  be  achieved  through  smooth/assertive communications    Donors and international perspectives compel countries to adopt international norms    The  power  of  educated  society  for  the  growth  and  development  of  countries  has  brought  a paramount demand for education    The  demand  and/or  priority  for  access  and  equity  in  education  outweigh  the  demand  for  only quality through elitism    Because of all these the need for massification and expansion is ever increasing    In  developing  countries  highly  qualified/skilled  human  resource  scarcity  is  one  of  the  basic challenges that exacerbate the problems   Population pressure and its consequences like poverty further aggravate the situation    Intermittent volatility that erupts sporadically in the institutions due to lack of tolerance hinders the good efforts     On  the  whole,  the  existence  of  challenges  and  problems  that  affect  the  quality  of  education  is undeniable    Unreserved and unprecedented efforts are concurrently being made to tackle the challenges   At  the  same  time,  due  to  the  very  dynamic  nature  of  education,  actions  are  always  being  taken  to minimize the challenges    In education a range of aspects are being employed to describe quality. Commonly it is described in terms of the status of the input, process and output of the educational provisions.    Various stakeholders play their role in enhancing quality.    34 Issues  declared  in  the  education  and  training  policy:  contribution  to  improving  the  quality  of education O  The  education  and  training  policy  comprises  various  elements  that  contribute  to  assuring and enhancing quality. Among these,         Curriculum Preparation, Implementation and Evaluation   Educational Measurement and Examination   Educational Support Inputs    Educational Organization and Management some to mention    Curriculum preparation, implementation and evaluation    will ensure the achievement of relevant standard and the expected profile of students    will participate teachers, professionals from major organizations of development, and beneficiaries    are based on sound pedagogical and psychological principles and are up to international standard    create  a  mechanism  for  an  integrated  educational  research,  and  overall  periodic  evaluation  of  the educational system    maintaining the required standards of Higher education at first degree and graduate levels, research oriented    enabling  students  become  problem-solving  professional  leaders  in  their  fields  of  study  and  in overall societal needs    Educational Measurement and Examination    Continuous assessment in academic and practical subjects, including aptitude tests    Educational Support Inputs    In order to promote the quality, relevance and expansion of education, due attention will be given to the  supply,  distribution  and  utilization  of  educational  materials,  educational  technology  and facilities    Educational Organization and Management    Educational  management  will be  decentralized to create  the  necessary condition to expand, enrich and improve the relevance, quality, accessibility and equity of education and training  The issue of quality of higher education in proclamation   The  Federal  Democratic  Republic  of  Ethiopia,  Proclamation  Number  650/2009,  and  Higher Education  Proclamation  comprise  various  issues  about  quality,  quality  assurance  and  quality enhancement. The following points are taken out of the proclamation just to confer clue to readers for understanding. For better  consideration the  word quality is  underlined as  follows  where  it  will appear.    One of the guiding values that institutions shall promote and uphold in pursuance of their missions is Quality and speedy service delivery    In accordance with Article 22 (1) Institutional Quality Enhancement  1)  Without  prejudice  to  other  provisions  of  this  Proclamation  and  the  relevant  regulations  and directives, every institution shall have a reliable internal system for quality enhancement that shall be continuously improved 2)  The  internal  system  of  quality  enhancement  of  every  institution  shall  provide  for  clear  and comprehensive  measures  of  quality  covering  professional  development  of  academic  staff, course  contents,  teaching-learning  processes,  student  evaluation,  assessment  and  grading                                   35 systems,  which  shall  also  include  student  evaluation  of  course  contents  together  with  the methods and systems of delivery, assessment, examinations and grading 3)  The quality enhancement system shall be applied to all processes of importance to the quality of  study  programmes,  beginning  with  the  information  provided  to  potential  applicants  and ending with student evaluation upon completion of the course  4)  Institutions  shall  develop  quality  standards,  undertake  academic  audit  on  a  periodical  basis, follow-up  and  rectify  the  deficiencies  revealed  by  the  audit,  and  maintain  appropriate documentation of the audit, activities undertaken and of the ensuing results, and submit such documentations regularly to the Agency 5)  Institutions shall be responsible to give practical effect to appropriate recommendations by the Agency on quality enhancement measures that have to be taken    Details on institutional systems of quality enhancement shall be included in the internal regulations of institutions  6)  The  Ministry,  the  Center,  and  the  Agency  shall  also  guide  institutional  quality  enhancement efforts  as  well  as  curricular  development  through  a  national  qualifications  framework  that shall,  as  the  case  may  be,  determine  or  indicate  core  learning  outcomes  of  graduate competencies.    Article 24 (1)  The focus of research in any institution shall be on promoting the relevance and quality of education and on the countrys development issues focusing on transfer of technology    Article  26  (2)  Public  institutions  shall  ensure  that  undertaking  of  consultancy  or  other supplementary  activities  by  academic  staff  shall  not  in  any  way  compromise  the  quality,  extent and availability of activities for the implementation of which the public institutions are established   Article 42 (2) The establishment of academic  units in accordance with this proclamation shall be determined  on  the  basis  of  relevance  and  quality  of  education  and  research  as  well  as  on cooperative, efficient and effective use of resources    Article 53 (d) ensure that institution prepares high quality graduates in as many numbers and fields consistent with the needs of the country    53(k)  determine  and  implement,  upon  approval  by  the  senate  and  the  board,  academic  unit-and-department level governing bodies and structures guided by the principles of relevance and quality of education and research, autonomy, efficacy and efficiency of service delivery    Article 79 (1;b;2) the processes of teaching and learning which shall include the curricula, quality of  teaching  learning,  student  support  services,  student  involvement  in  the  teaching  learning processes,  and  student  evaluation  on  the  quality  of  education,  including  on  the  quality  of  the academic staff    Article 88 (5) issue minimum national educational quality standards, professional code of conduct and necessary standard guidelines to be followed by institutions    88(8)  provide  technical  support  for  internal  quality  assurance  and  enhancement  systems  of institutions    Article  90  (3) prepare  national  proposals  to  raise  the  quality  of  research  activities  of  institutions, the qualifications of the academic staff, and the study programs of institutions    Unlike  the  previous  HE  proclamation/351/2003  a  lot  of  issues  on  quality  are  being  stated  and emphasized in this proclamation. This shows that there is a sort of concern given to measure and improve quality education    36 The issue of quality of higher education in GTP   According to the GTP (page 43) section 2.3.5 Rising social development and quality assurance    Expansion  of  the  education  and  training  services  and  enhancing  its  quality;  to  maintain  the encouraging results and practices    The production of highly skilled workforce and competent citizen is vital for economic growth and development so it is crucial to maintain the quality of higher education    In this instance the training program should focus on science and technology and its quality should be comparable to the institutions of other countries    Through  improving  the  management  and  leadership  system  of  universities;  training  maximum number of Ethiopian researchers and teachers build quality higher education system    This  shows  that  there  is  a  great  commitment  to  enhance  and  improve  the  quality  of  higher education   How are the regulatory organs implementing the assertions?   Many  regulatory  organs  are  working  synergistically  for  the  successful  implementation  of  the assertions with due responsibility    A great effort is being executed to establish a strong connection of works done at all levels from elementary to higher level to maintain, assure, ensure and enhance the quality of education    The  following  evidences  show  how  much  the  word  quality  is  found  in  the  vision,  mission  and values of HERQA and/or Ministry of Education  Vision of the Ministry of Education    To achieve the establishment of a quality and equitable education and training system that ensures the production of competent citizens until 2012  Mission of the Ministry of Education    To enhance the organizational and administrative capacity of education sector    To develop and maintain standards of competencies    Expansion of standard higher education institutions that can support the community    To ensure the establishment of a quality, equitable and participatory education and training system  Values of Ministry of Education    Productivity    Quality    Equity    Participatory    Exemplary    Integrity    Excellence                                     37 Vision of HERQA    To  be  a  nationally  and  internationally  recognized  center  of  excellence  in  the  safeguarding, accreditation and enhancement of quality and relevance in higher education. Mission of HERQA    HERQA will assure stakeholders that accredited HEIs are of an appropriate standard    HERQA will assure that programs of study offered by these HEIs are of an appropriate quality and relevance to the world of work and the development needs of the country    HERQA will support the Ethiopian higher education sector in enhancing the quality and relevance of its education provision    The MOE and HERQA are now moving in the right track toward achieving their vision and mission.  For  instance,  the  following  evidences  are  some  of  the  achievements  that  MOE  is managing in collaboration with donors  1)  exclusion of school payment  2)  allocation of adequate budget for construction and maintenance of schools 3)   recruit thousands of new teachers 4)   training of administrators and others who are involved in the profession     Without doubt all these activities make education more accessible to students and the training has a contribution for improving the quality of education.    By  giving  full  responsibility  to  regional  states,  MOE  plays  a  vital  role  in  the  success  of  the provision of primary education through a medium of mother tongue languages. This is believed to give confidence to students to attend their classes and relate and understand things readily.   There  is  a  firm  belief  that  education  can  improve  the  quality  of  the  life  of  people.  This  can  be maximized  when  it  will  be  more  accessible.  Regarding  the  access  issues,  the  following  table summarizes the primary education enrollment rate; number of schools and number of students.  Table 1 Primary education enrollment rate; number of schools and number of students in Ethiopia.  S.N  Trends of the Primary education participation in Ethiopia Year   No of School   No of student    GER   NER  1   1988   9,863   3,787,919   30.1    2   1989   10,394   4,468,294   34.7    3   1990   10,752   5,090,670   41.8    4   1991   11,051   5,702,233   45.8    5   1992   11,490   6,462,503   51.0    6   1993   11,780   7,401,473   57.4    7   1994   12,089   8,144,337   61.6    8   1995   12,471   8,743,265   64.4    9   1996   13,150   9,539,923   68.4   57.4    38 10   1997   16,513   11,448,641   79.8   68.5  11   1998   19,412   13,474,674   91.3   77.5  12   1999   21,043   14,000,731   91.3   79.1  13   2000   23,354   15,340,786   95.6   83.4  14   2001   25,212   15,553,142   94.2   83.0  15   2002   26,951   15,792,104   93.4   82.1  How are the regulatory organs implementing the assertions?   Due  to  the  need  to  assure  the  quality  of  the  provision  of  education  at  each  and  every  level; especially  the  need  to  eradicate  the  quality  problems  and  to  achieve  the  levels  of  sustainable quality;  MOE  designed  a  General  Education  Quality  Assurance  Package  and  has  launched  its implementation since 1999E.C. 1)  School improvement program 2)  Curriculum and assessment program 3)  School management 4)   Structure and organization 5)  Teachers development program 6)  Information technology program 7)  Civic and ethical education program   Through wiping out the basic quality problems, the provision of education will ensure at each level, the production of knowledgeable and skilled citizen, the manpower that are committed and strive to speed  the  growth  of  economic  development,  build  up  the  democracy,  and  establish  good governance.  Public Higher Education Institutions: growth   There is a rapid growth of higher education institutions in the country    The massification and expansion plan are being successfully implemented as a result of unreserved and unprecedented efforts made by the MOE    The access and equity of higher education is being enjoyed by people due to the fact that not only did the expansion address the number but also the spatial distribution.    The enrollment of students is increasing from year to year   The participation of female students in HEI is increasing   Table 2 Enrolment in HEI for the last five years                                          39 Level  1999 EC (2006/07) 2000E.C (2007/08) 2001E.C (2008/09) 2002E.C (2009/10) 2003E.C (2010/11) Average Annual Growth Rate Undergraduate Degree              1.1 Enrollment   203399   263464   310702   420387   447693   21.8    Percentage of female students  26.0%   24.1%   29.0%   27.0%   27.0%   1.0%  1.2 Graduates   29,845   47979   55770   66999   75348   26.1    Percentage of female students  17.45%   20.7%   29.7%   23.4%   27.3%   11.9%  2. Postgraduate Degree              2.1 Enrollment   7,057   7355   10125   14272   20150   30.0    Percentage of female students  10.0%   10.5%   11.3%   11.9%   13.8%   8.4%  2.2 Graduates   2,671   2664   3257   4873   6250   23.7    Percentage of female graduates  9.4%   10.7%   12.3%   13.9%   14.4%   11.3%  3. Teachers (full time)   8,355   8355   11028   15707   17402   20.1    Percentage of female teachers      9.8%   11.4%   9.2%   -3.1    The  expansion  of  Public  Universities  in  Ethiopia  is  being  carried  out  in  3  stages;  the expansion  between  1988-1996  E.C,  1996-2000  E.C  and  2001-2006E.C  which  are  stated  as follows  From 1988E.C- 1996 E.C.   From 1996E.C.-2000 E.C.  From 2001E.C -2006EC    Mekele University    Bahir Dar University    Jimma University    Gondar University    Hawassa University    Arbaminch University    Adama University    Dilla University    Mizan Tepi University    Medawelabu University    Semera University    Wolega University    Axum University     Deberemarkos University    Wollo   Ambo University  (From Agricultural College)    Metu University    Bule Hora University    Addisce and Technology University    Debre Tabor University    Adigrat University    Assosa University    Woldiya University    Mochamo University   Wolqite University   40 University    Wolaita University    Dire Dawa University    Jigjiga University    Debere Birhan University   In  addition  to  increasing  the  enrollment  rate  and  expansion  of  education  training  programs, before the end of the 3rd expansion agenda, the total number of Universities will be 31. This is due to sum of the 22 existing universities plus the 9 universities that will launch the training program soon    Due to the enormous demand for higher education, private higher education institutions have still flourished since the beginning of 1990EC    Until  recently,  they  have  offered  the  access  of  higher  education  for  a  quarter  of  the  entire students of HEIs    Currently,  69  private  HEIs  with  a  variety  of  programs  are  providing  a  higher  education service   Some of them do have campuses elsewhere in Ethiopia too  The actions that are being taken to assure the quality and relevance in HEIs   When the government set  up a direction in higher education sector, the key deliberation was to produce a workforce that the economy needs which are competitive in the labor market    Thus  the  provision  of  all  education  and  training  programs  in  HEIs  be  supposed  to accommodate  within  the  ratio  of  70%  Science  and  Technology  and  30%  Social  Science  and Humanity areas    In this case the Public HEIs are already implementing this scheme where as the private HEIs are still required to work hard to arrive at this level  The trends of activities and experiences regarding quality of higher education in Ethiopia   A  great  effort  is  being  made  to  maintain  and  enhance  the  quality  of  higher  education  in Ethiopia.    The following are the main actions taken by different bodies like MOE:  1)  Establishing  and  working  hard  on  quality  assurance  packages  which  are  being  implemented  by GEQIP; this improves the quality of education at elementary and high school levels which are the foundation  to  supply  quality  students  to  higher  education  institutions  when  they  pass  national examinations 2)   The national examinations are one of the indicators for measuring quality 3)  The focus on viable TVET program and terminating the saturated one 4)   The  implementation  of  COC  exam  and  the  results  of  the  COC  exam  to  be  one  of  the  admission criteria  for  students  who  pursue  higher  education.  Now  this  is  being  sought  to  implement  in ATVET                                   41 5)  Curriculum  development  and  revision  at  central  level;  participating  stakeholders/HEIs  for discussion on curriculum appraisal before its deliberation 6)  Applying fixed-scale grading in some programs such as engineering and health sciences 7)   Intensive Teachers Development Programs: HDP, ELIP, PDP 8)   The establishment of new Higher Education Proclamation: No. 650/ 2009 9)  The  rigorous  expansion  of  the  existing  HEIs  with  the  intention  to  fulfill  the  major  inputs  like infrastructure, facilities and learning resources 10)  Improving the situation of IT to support the deliberation of the core activities of the HEIs through advanced technologies 11)  The accessibility for Online resources / e-library; e-journals, e-books is being enhanced 12)  Admission requirements are being scaled-up 13)  More  emphasis  is  being  given  to  the  programs  that  support  the  growth  and  development  of  the country: 70:30 14)  Collaboration  and  partnership  are  being  evolved;  so  sharing  of  resource,  experiences  and challenges are being observed 15)  Termination of Law and Teachers training from private HEI 16)   The focus on research is being enforced  The Activities of HERQA   HERQA,  was  established  by  Higher  Education  Proclamation  No  351/1995  and  amended  its mandates by Higher Education Proclamation No 650/2009   Strives its best to ensure the quality and relevance of higher education in all HEIs   The two main sub processes /sections in HERQA; Accreditation and Quality Audit Accreditation / Reaccreditation     The function of accreditation is ensuring quality and it applies to private HEIs only    Private HEIs will apply after they fulfill the minimum standard /criteria set by HERQA    Application takes place on December and May    Visit of the HEI occurs to see the whole inputs and some process    Employs at least minimum standards    Consent or deny is the final decision    Consent stays for 3, 4, 5, or 6 years depending up on the cycle time for graduation in different programs. This will be followed by reaccreditation process    It is accompanied by sudden visit whenever the Agency casts doubt in any HEI    Institutional Quality Audit     The Quality audit is intended to assuring and enhancing quality.    It applies to all HEIs: both public and private    Has a well-defined procedure, requirements, methods    HEIs are required to conduct their own self-evaluation prior to external audit    HEIs  have  the  likelihood  to  get  training  from  HERQA  on  how  to  carry  out  self-evaluation and on any information about Quality audit    Observes all provisions: input, process, output    Employs performance measurement on focus areas: reference points and indicators    Has a rigorous and intensive procedures to explore the existing situation    42   Uses ten focus areas which enable the Agency to see what it intends to see    It has a follow-up visit component to check whether the Audited HEI has done what is required to be done  The Activities of HERQA   Authentication service; is being given to any customer who has attended and got 1st degree and above  from  any  HEIs  in  the  country  and  get  the  opportunity  to  move  oversea  and  need  their document verification.    It verifies the entire documents based on set requirements and then responds for the request of the customer according to the rules and regulations.    This measures the quality and legality of the documents provided by HEIs    Equivalence  service;  is  being  given  to  customers  with  a  degree  and  above  awards  obtained from HEIs abroad and need credit comparability.                                    43   The service executes a comparability assessment of the awards of the customers brought from abroad based on a set criteria.    This also measures the quality and legality of documents awarded by HEIs  The Activities of HERQA   Recently  HERQA  categorized  private  HEIs  into  three  levels  based  upon  their  performance pertaining  to  the  efforts  made  by  HEIs  for  the  provision  of  quality  education,  research  and community service   As a result, admonition letter was dispatched to the institutions that rest in level three to come up  with  a  tangible  improvements  for  the  recommendations  offered  to  them  within  one  year unless and otherwise they cannot continue    On the other hand, five private HEIs were closed due to the inability to fulfill the requirements  Gaps / Challenges   The following are some of the main challenges that are encountered on the quality of education  1)  Resource  scarcity /Human and/ or non human/ 2)  Lack of income generation scheme established by many HEIs 3)  Sometimes  lack  of  heartfelt  and  full  commitment  and  devotion  to  quality  appears    from  higher education community; for instance reluctance on the implementation of guidelines, policies, rules and regulations by some HEIs 4)  Infrequent  volatile  situation  sometimes  appears/  erupts  due  to  lack  of  tolerance;  this  creates uncomfortable condition for teaching and learning for whatever amount of times 5)  Unpredictable policy change sometimes appears due to urgent intervention measures 6)  Accommodation of utmost number of students in some programs 7)   Shortage of highly qualified teachers especially in some programs 8)  Delay of construction of buildings sometimes appears The Way Forward   There is a saying The race for quality has no finish line. This implies that quality assurance is a continuous effort.    Always, there is a possibility to maintain the strong areas and tackle the challenges in the effort to enhance the quality of education. These need the collaborative efforts of all stakeholders.    Besides improving all the gaps stated above, the following are issues which should be considered to move the way forward to improve and enhance the quality of higher education:  1)  Strengthening /capitalizing the existing achievements 2)  Exerting  unreserved  efforts  to  investigate  the  root  causes  of  the  present/potential  challenges  and seek the possible solution 3)   Diversifying resource/income generation scheme 4)  Establishing/strengthening a foundation for sustainable peaceful and conducive environment 5)  Strengthening the capacity building program of academic staff 6)  Improving the facilities of academic staff such as offices 7)  Strengthening additional support to students such as guidance and counseling, tutorial services 8)  Speeding up the construction of buildings    44 Conclusion   Quality is a multidimensional notion   Unlike other sectors, quality in education is a bit complicated to describe because the stakeholders in education are numerous and they do have their own understanding about quality    The collaboration and cooperation of various stakeholders have a  great contribution for enhancing quality   The aspiration for quality of education is found in different policy frameworks of the country   Expansion attains the demand for access and equity   MOE and HERQA strive hard in measuring quality References   FDRE (1994) Education and Training Policy   FDRE (2009) Higher Education Proclamation Number 650   FDRE (2010) Growth and Transformation Plan   MOE  (2011),  From  the  world  of  education  (a  translation  of  Ketimihirt  Alem  of  Amharic version), Newsletter, V1:2   MOE (2011) Education Annual Statistics Abstract                                                 45 QUALITY OF EDUCATION IN SELECTED COLLEGES OF ADDIS ABABA UNIVERSITY Yared Nigussie, Lecturer Addis Ababa University 1. Introduction The  inception  of  higher  education  in  Ethiopia  began  with  the  establishment  of  the  then  University College of Addis Ababa (UCAA), todays Addis Ababa University (AAU), in 1950.   classes  [at  UCAA]  started  on  December  11,  1950  with  nine  faculty  members  and  71  students (AAU, 1980). Currently, AAU has a total of 50,000 students in its 65 undergraduate and 220 graduate programs  (of  which  69  are  PhD).  It  has  2000  academic  staff  and  5000  administrative  staff  (AAU, 2012).  For the last many years, Ethiopia had only few higher education institutions (HEIs) and the enrolment of students remained very insignificant. For todays Ethiopia quantity is not a problem. Perhaps it is an area  where  significant  progress  has  been  made.  According  to  the  latest  Education  Statistics  Annual Abstract 2003 E.C, enrollment in the  undergraduate  programs reached a  total of 447,693 in 2010/11. And  the  number  of  public  universities  reached  22.    The  question,  however,  is  whether  the  quality aspect of the expansion is given due attention commensurate with the quantitative expansion. The research is not intended to deal with the quality of higher education at a national level but at AAU main campus only. Addis Ababa University is a HEI that has rendered a priceless service to Ethiopia for more than half a century. Its strengths such as several varieties of programs it offers, its being the melting  pot  of    academicians  with  the  highest  level  of  academic  qualification  and  experience    have given  it the honor of being the most highly reputed HEI  in the country.  Notwithstanding  its  good  image,  the  university  itself  as  an  institution,  the  internal  stakeholders  (its students  and  the  staff)  and  outsiders  agree  that  it  has  not  done  its  homework  to  improve  or,  at  least, maintain the quality of educational services it offers (AAU 2012). In this paper the concept of quality in education,  factors that  define  it,  related problems  and possible solutions are presented. 2. Statement of the Problem Quality  education,  among  others,  is  a  necessity  if  poverty  is  to  be  reduced  or  development  realized. Because HEIs are where skilled human resources are produced, quality in those institutions has a very close relationship with a countrys overall development (World Bank, 2000; World Bank, 2004). As a pioneer institution, AAU believes that it is responsible for the preparation of qualified instructors for  HEIs  all  over  the  country  and  improving  the  higher  education  capacity  of  the  country  as  a whole(AAU website). And it seems to have understood the responsibility it shoulders as a senior HEI.   46 But  understanding  its  responsibility  without  aggressively  and  honestly  striving  for  quality  of  its services does not seem to result in something substantial.  The proliferation of programs both in the undergraduate and postgraduate levels seems to have created similar quality related problems as the ones witnessed in the country. There are a number of researches that  have  concluded  that  the  relationship  between  enrolment  and  quality  of  education  is  usually negative  especially  in  developing  countries  such  as  Ethiopia  (Saint,  2004;  the  World  Bank  Sector Study, 2004). It  can  be  easily  understood  that  for  a  long  period  of  time  the  quality  of  higher  education  was  given very  little  attention  as  compared  to  quantity.  This  is  evidenced,  inter  alia,  by  the  governments recognition  of  the  problem  and  establishing  Higher  Education  Relevance  and  Quality  Agency (HERQA)  by  proclamation  No  351  in  2003.  Supporting  this  point,  HERQA  (2005)  says    quality assurance  and  enhancement  mechanisms,  both  internal  and  external,  in  Ethiopian  higher  education system are either extremely weak or non-existent. The  issue  of  quality  in  HEIs  has  not  remained  the  concern  of  only  researchers  and  practitioners,  but also of  some  media that  were gaining popularity.  The  media  started discussing the  issue  earlier. For instance,  the  Amharic  newspaper     on  November  15,  2008  covered  the  issue  under  the headline          ?      (Who  is  responsible  for quality problems of our HEIs?). Just after a week on November 22, 2008, another Amharic newspaper   discussed the issue  under the headline     which can roughly mean the rushed universities. In  addition,  various  education  quality-  related  papers  were  presented  at  the  National  Conference  on Current Trends in the Ethiopian Education System that was held at AAU from April 23-24, 2009. And very recently, the University has found itself in a situation where it cannot  achieve the desired quality and in need of reorganizing its structure and governance (AAU, 2012). The  reasons  that  initiated  this  study  are  the  need  to  consider  stakeholders  points  of  view  and  the mismatch between the reputation the university has and the currently existing problems.   In this research an attempt was made to answer the following basic questions: Does AAU have a systematic and properly functioning mechanism of internal quality assurance? Are the major stakeholders involved in the definition, measurement and improvement of the quality of education the university is offering? In the eyes of students and instructors, what are the factors that cause quality related problems? What are the possible solutions that these stakeholders suggest to remedy the problems? 3. Methodology As the nature of the study calls for the use of qualitative and quantitative methods, the mixed research method  was  used.  College  of  Education,  College  of  Social  Sciences,  Faculty  of  Law  and  Institute  of Language Students were identified as areas of the study.  Graduating class students, instructors, senior                                   47 teaching  staff  members  and  assistant  deans  were  the  informants.  Graduating  class  students  were purposely selected as they have a cumulative experience. In-depth interviews were conducted with one senior staff and one assistant dean from each of the colleges.  To secure information from a representative number of respondents, 270 and 120 questionnaires were distributed  among  students  and  instructors  respectively.  Out  of  these,  243(90  per  cent)  of  the questionnaires from students and 88(73.3 per cent) from instructors were properly filled and returned.   The  questionnaires  were  developed  based  on  acceptable  quality  indicators  (HERQA,  2006;  ENQA, 2005: 6UNESCO, 1998a, b & Kells 1993 in Firdissa 2006).  These  indicators are categorized into six major  variables,  namely:  student-instructor  relationship,  students  readiness,  class  size,  assessment process, facilities and internal quality assurance.  Besides,  additional  interviews  were  conducted  with    the  representative  of  Academic  Standards  and Curriculum  Review  Committee  (ASCRC)  of  AAU  and  the  coordinator  of  Educational  Quality Improvement Project (EQUIP). The  data  collected  through  questionnaires  have  been  analyzed  using  various  features  of  Statistical Package  for  Social  Sciences  (SPSS)  including  frequency  tables,  percentages  and  mean  comparison.  The  data  collected  through  interviews  have  been  analyzed  qualitatively  and  by  combining  them  with the compatible questionnaire items. 4. Review of Literature What is Quality in Education? Many  scholars  agree  that  quality  of  education  is  not  something  that  can  be  easily  and  precisely defined.  Fortunately,  though,  the  possibility  of  defining  quality  has  never  been  ruled  out.  It  is important  to  note  that  the  definition  of  quality  may  differ  according  to  who  gives  it  and  the  specific circumstances in which it is defined. Hence, it will be wise and logical to consider various definitions of  the  concept  rather  that  engaging  in  a  futile  exercise  of  trying  to  find  the  only  and  universal definition (Tapiero, 1996).  There are various approaches to the definition of quality in education including:   fitness for purpose, meeting expectations of stakeholders   Value for money - return on investment    Perfection - flawless outcomes (Middlehurst, 1997 in Teshome, 2007; Craft, 1991). Fitness for Purpose is a widely accepted approach of defining quality in education.   Contextualizing quality in terms of its various components is the best approach as it gives meaningful insights into this complex and hard to define concept.  Article 11 of the World Declaration on Higher Education explains that quality in higher education is a multidimensional concept which, among other things,  should  include  staffing,  students,  buildings,  facilities,  equipment,  services  to  the  community, the  academic environment,  internal  self evaluation  which has Stakeholders as part of the  institutional evaluation process (UNESCO, 1998).   48 Quality Indicators Quality indicators, aka  variables or parameters, are  the different characteristic features of educational services.  Very  many  authors  have  preferred  to  define  quality  in  terms  of  the  indicators.    The  major indicators  include  administration,  students  satisfaction,  instructors  training  and  motivation,  student-instructor  relationships  and  roles,  class  size,  physical  facilities  and  so  on  (Hommadi,  1989;  Riely  & Nuttall,  1994).  Class Size Among other factors that  are  usually  mentioned as dissociable  from quality of education is class size i.e.,  the  number  of  students  in  a  class.  According  to  who  defines  the  relationship  between  class  size and quality, it is customary to get various opinions. The difference in opinions stems from the concern of  different  stakeholders.  Administrators  look  for  least  cost  while  students  and  teachers  for  better interaction and individualized instruction (Pollard, 2004; Arends et al, 2001). Apart from the issue of cost reduction there is no doubt that small class size facilitates quality in instruction (Pollard, 2004). Student instructor relationship The nature and extent of interaction between teachers and learners is of a very significant importance because the two are the immediate inputs that directly determine the quality of the educational process (Hommadi, 1989; UNESCO, 2006).  Teaching and learning should become more personalized and teachers should know their students and assume  responsibility  for  all  aspects  of  their  education.    And  students  should  play  their  roles  rather than acting as passive recipients (Arends et al, 2001; Hommadi, 1989).  Assessment As  one  of  the  integral  parts  of  the  teaching  and  learning  process,  student  assessment  is  given  a  very important  place  in  HEIs.  It  has  very  many  purposes  to  serve  including  improvement  of  the  teaching and  learning  process  and  motivating  students  to  work  harder.  But  the  benefits  of  assessment  can  be enjoyed only if it is based on learning objectives. To this end, the students should be well informed of learning objectives of each course and how they are going to be evaluated (ENQA, 2007; Earl, 2006).  Assessment  gives  instructors  the  necessary  information  they  need  to  help  their  students  learn  and achieve better (Fullan, 1998 in Solomon 2006).  Internal Quality Maintenance \Improvement Better  than  any  other  external  bodies,  an  institution  is  in  a  position  to  assess,  improve  or,  at  least, maintain the  quality of its services.  This is so because  the  strengths and  weaknesses of  an institution are  part  of  the  institutions  day  to  day  activities.  In  the  process,  students  and  teachers  should  have meaningful participation (Power, 1994 in Brown et al, 1997; McBeath & McGlynn 2005; Vroeijenstijn 1995 in Firdissa, 2008; HERQA, 2008).                                    49 Why Should the Student Be the Judge of Quality? There are so many reasons that make the students judgment legitimate. The education services cannot be conceptualized, let alone practiced, in the absence of this very crucial input-the learner. Therefore, the central place the student holds in the practice of delivering and assessing education should always be recognized (Ramsden 2005; McBeath & McGlynn, 2005). As  customers,  students  spend  significant  proportion  of  their  precious  lifetime  which  could  otherwise be spent for some other purposes. And they want to be assured that it is for a quality service they are spending  their  resources  (Mitra,  1998;  Murgatroyd  &  Morgan  1997;  UNESCO  2005).  It  is  to  be recalled  that  in  Ethiopia  in  recent  years  their  spending  includes  some  proportion  of  cost  of  their education (FDRE, 2003 Article 56).   As customers, students should be given the opportunity to join the HEI they choose provided that they are  qualified.  However,  this  does  not  mean  that  students  should  be  admitted  to  specific  programs  or HEIs  where\if  they  do  not  qualify  (Teshome,  2007).  This  is  so  because  enrollment  of  less  prepared students  to  HEIs  is  believed  to  jeopardize  efforts  to  enhance  the  quality  of  education  (World  Bank, 2004; McNab 1989; Stodart, 1986; Tekeste, 1990 in Taye 2005).  5.  Data Discussion and Interpretation  In  this  section,  the  data  collected  through  questionnaires,  interviews  and  document  review  are discussed and interpreted.  Table 1 Student - Instructor Relationship  Indicators Response Strongly Agree Agree  Neutral  Disagree  Strongly Disagree Total Instructors  have  due  respect  for their students in the classroom. 17 19.3% 42 47.7% 19 21.6% 9 10.2% 1 1.1% 88 100% In  their  offices  instructors consult  students  with  care  and respect. 15 17% 36 40.9% 20 22.7% 17 19.3% _  88 100% Instructors  know  strengths  and weaknesses of each student. 10 11.4% 26 29.5% 21 23.9% 23 26.1% 8 9.1% 88 100% Instructors  care  about  the progress of each student. 5 5.7% 29 33% 28 31.8% 24 27.3% 2 2.3% 88 100% For most of the student-respondents (75.4%) what is lacking vis--vis student instructor relationship is not instructors respect for their students during classroom instruction or office  advisement.  Majority of  the  instructor  -respondents  (67%)  also  believe  that  instructors  have  due  respect  for  their  students. Similarly, positive responses were given by majority of both groups (60.1 % of students and 57.9 % of instructors)  concerning  care  and  respect  of  instructors  for  their  students  when  the  latter  visited  the former at their offices.    50 The  problem,  however,  is  found  to  be  instructors  lack  of  sense  of  belongingness  to  the  university.   Interviewees  believe  that  lack  of  commitment  is  shown  by  a  considerable  number  of  instructors.  To most of these interviewees, the issue of lacking sense of belongingness is one of the major factors that are eroding the quality of education.   One of the senior staff interviewees explained the situation as follows.  A good number of instructors are not taking their job seriously due to the freedom they are guaranteed  for  the  purpose  of  discharging  their  responsibilities.  Some  of  them  conduct classes four/ five times in a semester. These instructors know that they can simply get away with such misbehavior or they will not be recognized if they act otherwise. Another informant-an assistant dean in one of the faculties\colleges said Some  instructors  are  acting  as  if  they  were  part-timers  at  the  university  and  full-timers elsewhere.  This  is  because  instructors  are  the  least  paid  for  their  qualification  and achievement. Hence, they want to complement the gap by working for other employers.     An  interviewee    a  senior  staff  member  strengthened  the  above  argument  by  comparing  material resources with the human resource saying that the former gets more attention than the latter.  Student-  respondents  also  identified  the  same  issue  in  the  open  ended  questions.  According  to  these respondents, some teachers do not use their freedom in the best interest of their students that they are frequently absent, the content or delivery systems they use are poor. The  points  by  the  above  informants  claim  that  one  of  the  reasons  for  lack  of  motivation  and belongingness  is  absence  of  recognition  or  benefits  adequate  to  attract  and  retain  capable  and responsible  instructors.  This  problem  is  keeping  the  University  from  enjoying  the  qualification  and experience of its staff members as much as other employers are.  This has been identified as one of the weaknesses of the university in its Strategic Planning Issues (AAU, 2006). Table 2 Students Readiness for Higher Education  Indicators Response Strongly Agree Agree  Neutral  Disagree  Strongly Disagree Total The majority of your students were well prepared in their pre-college education. 3 3.4% 9 10.2% 16 18.2% 34 38.6% 26 29.5% 88 100% The majority of students in your department were placed based on their capability/achievement in relevant courses. 2 2.3% 11 12.5% 19 21.6% 31 35.2% 25 28.4% 88 100% Most of the students in your department were placed based on their choice. 7 8% 16 18.2% 29 33% 23 26.1% 13 14.8% 88 100%                                   51 A significant number of your students have a reasonable level of communication skills in the medium of instruction-English.  _ 11 12.5% 17 19.3% 41 46.6% 19 21.6% 88 100% As  can  be  seen  from  Table  2,  the  overwhelming  majority  (86.3  %)  of  instructors  do  not  believe  that their students were well prepared in their pre-college education. Majority (63.6%) of instructors do not believe that students are placed to departments based on their choice.  These responses tell that most instructors are dealing with students who, in the formers view, are not ready  to  embark  on  university  education.  Lack  of  preparation  and  interest  of  students  could  have  its own implication on instructors motivation.   The  last  question  regarding  students  readiness  was  on  the  level  of  their  communication  skills  in  the medium  of  instruction-  English.  Not  a  single  instructor  strongly  agreed  that  their  students  have  a reasonable level of communication skills in the language and only 12.5 per cent of them agreed while the majority (68.2%) disagreed or strongly disagreed.  A senior staff member in one of the faculties expressed his concern as follows.  When I read my students written assignments, I realize that it is only the alphabets that are English.  Other  aspects  of  the  language  are  usually  difficult  to  say  that  they  are  really English. And nowadays, presentations, debates and other tasks are not assigned to students because of this problem.    Another senior teaching staff member substantiated the above comment when he said the following in Amharic     : (i.e. both the language and the students are suffering from each other).  This  is  a  serious  problem  both  to  the  instructors  who  find  it  difficult  to  deliver  the  courses  in  the medium of  instruction and to the  students  who are  expected to learn the  language  and internalize the content of a course simultaneously. Comparison of Students Readiness in the Four Colleges The  overall  mean  value  for  all  the  five  responses  is  3  because  the  value  assigned  for  each  of  the responses  is  as  follows:    strongly  agree  =  5,  agree  =  4,  neutral/undecided  =  3,  disagree  =  2, strongly disagree = 1. Therefore the mean value is calculated as 
  Accordingly, a mean value greater than 3 indicates agreement while a mean value less than 3 indicates disagreement.     52 Table 3 Mean Comparison of Students Readiness Vs Colleges Faculty\ College of respondents  Majority of students in your department were well prepared in their pre-college education. Most of your students have a reasonable level of communication skills in the English language College of Education  Mean N Std. Deviation 86 43 .861 2.02 43 .859 College of Social Sciences   Mean N Std. Deviation 2.89 19 1.286 2.16 19 .602 Faculty of Law  Mean N Std. Deviation 2.75 8 1.282 3.50 8 .756 Institute of Language Studies   Mean N Std. Deviation 2.00 18 .840 2.22 18 1.060 Total  Mean N Std. Deviation 2.19 88 1.081 2.23 88 .931 In previous parts of the paper the comments by instructors of the four colleges on the readiness of their students in their pre-college education have been discussed. In this part, though, it has been attempted to  compare  the  views  of  instructors  in  the  different  faculties.  The  overall  mean  value  of  all  the responses  in  all  the  four  colleges  is  less  than  3.  This  shows  that  majority  of  the  instructors  in  all  the colleges do not believe that their students were  well prepared in their pre- college levels. The highest mean  value  of  all  the  colleges  (2.89)  is  that  of  College  of  Social  Sciences  followed  by  2.75  of  Law Faculty. In the Institute of Language Studies the value reads 2.0 the least mean value of 1.86 being that of College of Education.  A  related  issue  was  raised  to  get  the  comments  of  instructors  on  the  communication  skills  of  their students in the English language. The mean value of 3.5 for the Faculty of Law shows that the students in  the  faculty  are  rated  by  their  instructors  as  the  only  students  having  reasonable  level  of communication skills in the medium of instruction. In the rest of the colleges\ institute the instructor- respondents evaluated their students language skills as below reasonable level i.e. the mean values of instructors responses were less than 3.   In this case also the College of Education is found to house the  least  prepared  students  in  their  communication  skills.  Instructors  from  the  College  of  Social Sciences and the Institute of Language Studies have rated their students skills almost similarly. From these responses it is to be  noted that  students  with the  least level  of communication are  placed in the College of Education where they are trained for the teaching profession. It is also interesting to see that students  in  the  Institute  of  Language  Studies,  where  a  significant  number  of  them  study  the  English language  as  their  major  area  are  also  believed  by  their  instructors  to  lack  a  reasonable  level  of communication skills in the language.                                    53 Table 4 Students level of satisfaction  Indicators Responses Strongly Agree Agree  Neutral  Disagree  Strongly Disagree Total  Quality  of  education  in  your  department  is  as/better than the expectation you had before you joined AAU. 18 7.4% 70 28.8% 41 16.9% 67 27.6% 47 19.3% 243 100% Services  of  administrative  staff  members  in  your department  in  particular  and  at  A.AU  in  general  are satisfactory. 15 6.2% 31 12.8% 40 16.5% 60 24.7% 97 39.9% 243 100% You  have  been  placed  in  the  department  of  your choice. 56 23% 60 24.7% 25 10.3% 52 21.4% 50 20.6% 243 100% You  have  the  confidence  that  by  the  time  you graduate,  you  will  have  acquired  the  necessary knowledge  and  skills  your  potential  employer  may require. 38 15.6% 86 35.4% 54 22.2% 52 21.4% 13 5.3% 243 100% You  are  enjoying  a  reasonable  level  of  satisfaction with  the  overall  educational  services  that  AAU  is offering. 12 4.9% 72 29.6% 60 24.7% 67 27.6% 32 13.2% 243 100% Only 47.7 per cent of student-respondents  said they had the  opportunity to join the departments they like.  These  responses  show  that  a  significant  number  of  students  are  misplaced.  This  may  cause dissatisfaction  on  the  part  of  students  as  it  makes  them  feel  insecure  and  achieve  little.  Instructors motivation could also be  adversely affected as  they  know  that  they are  teaching  students  who do  not like the courses they are doing. The worst of these problems is that some of these misplaced students will become teachers of the curses they disliked or could not master themselves.  And the situation of their students becomes even worse. The direct placement of students by the Ministry of Education (MoE) is mentioned as one of the major factors  most  senior  staff  members  and  assistant  deans  of  the  four  colleges  who  were  interviewed believe  is  causing  quality  related  problems.  The  Senate  Legislation  (Article  58,  Sub  Article1)  states that the University also envisages its own admission policies. Responding  to  the  suggestion  that  the  quality  of  education  they  observed  is  as/better  than  their expectation  before  joining  AAU,  36.2%  agreed  or  strongly  agreed,  16.9%  were  undecided,  46.9% disagreed or strongly disagreed. Asked if they are enjoying a reasonable level of satisfaction with the overall  educational  services  at  AAU,  4.9%  strongly  agreed,  29.6%  agreed,  24.7%  were  undecided, 27.6%  disagreed  and  13.2%  strongly  disagreed.  From  these  it  can  be  understood  that  the  University could not meet the expectations of a considerable number of its major stakeholders-students and they could not derive a reasonable level of satisfaction from its services. Class Size  Majority of the instructor- respondents (56.8 %) said that the number of students in a class has in most cases been unmanageable. Majority of instructor-respondents (88.6 %) agreed or strongly agreed that their students could perform better and achieve more if they were taught in smaller class sizes than the usual  ones.  A  similar  response  was  given  by  66.6%  of  student-respondents.  A  vast  majority  of instructors  (83  %)  said  that  they  could  use  other  alternative  methods  of  delivery  than  the  usual  ones   54 had the number of students in a class been manageable. Article 99.2.1 of the AAU Senate Legislation specifies the  class size  per a  section for different types of courses as: 80-120 for Lecture type, 30-50 for  tutorial  type  and  30-40  for  laboratory  type.  The  question  that  many  respondents  raised  and  the university should answer is how can an instructor involve his students (80-120) in such a way that the student-centered approach is effectively implemented?   Assessment of Students The instructor-respondents were asked if continuous assessment is used in their departments and 35.2 per  cent  agreed  while28.4  per  cent  were  not  sure  and  38.3  per  cent  disagreed  or  strongly  disagreed. Asked whether their departments make sure that examination questions are formulated considering the learning objectives of courses, 43.2 per cent of the instructors agreed, 22.7 per cent were undecided and 34.1 per cent disagreed. The other feature of assessment the research covered was transparency of the  process  and  (67%)  of  the  instructors  said  students  are  evaluated  through  transparent  processes. According to the responses, in the majority of the departments such practices seem to exist.   Student-respondents  were  asked  if  the  assessment  process  is  transparent  and  45.3  per  cent  of  them disagreed  or  strongly  disagreed  and  14.8  were  undecided.  The  composition  of  the  responses  clearly tells  that,  at  least  from  students  point  of  view,  the  assessment  processes  lack  transparency.  The students  were  asked if their instructors are  fair (do not discriminate)  when grading and only 44.5 per cent said they consider their instructors fair.  Policy on assessment of student learning is one of the 21 policies AAU approved on January 12, 2011 and after a year, on January 9, 2012, the University disseminated Guidelines on grading, examination and assessment of student learning. The document states that there are serious complaints by students on  fairness  and  transparency  of  course  evaluations  and  grading  system  by  some  instructors.  All  the information above indicate that there are assessment related problems which need to be solved through the collaboration of the administration, instructors and students. Physical Facilities   The instructors responses revealed that the most serious facility problem is lack of up-to-date library materials  (only  15  %  of  the  respondents  agreed  that  they  find  recent  library  materials  while  the  rest responded as undecided disagree or strongly disagree). This tells that most of the library materials are  outdated  that  instructors  and  their  students  have  limited  opportunity  to  update  themselves  with current knowledge in their fields. A considerable proportion of respondents (39.8%) reported that they are not provided with offices where they are supposed to prepare their materials, consult their students; get prepared for class, etc.  To  most  of  the  student-  respondents,  access  to  internet  service  is  the  major  problem  that    the significant  majority  (83.6  %)  said  that  the  internet  service,  regardless  of  its  speed,  is  not  reasonably accessible to all students. The situation is so critical because other library resources such as books and journal articles are already in short supply (only 37.1% of student-respondents said such materials are available)  and  all  the  student-respondents  are  final  year  students  working  on  their  senior  essays  and other advanced courses.                                    55 Internal \Institutional Quality Assurance To see if AAU has a properly functioning quality assurance mechanism that encourages the proactive participation  of  its  major  stakeholders  (students  and  instructors),  questions  were  presented  to  these stakeholders. Only12.5% of the instructor- respondents said that AAU has such a system while 35.2% disagreed,  20.5%  strongly  disagreed  and  31.8%  were  not  sure  of  its  mere  existence.    Student-respondents were also asked about the issues discussed above. Among them 29.9 per cent said that the university has an internal quality assurance system while 24.7 per cent said they are not sure and 46.1 per cent said the university does not have a well organized and properly functioning quality assurance system.  Asking a question such as does AAU have a quality assurance system? seems trivial. But responses to  the  question  have  significant  importance  i.e.  there  are  a  good  number  of  instructors  and  students who do not even know its existence. This implies that the system is dormant or even if it is functioning it is not involving major stakeholders in an organized fashion.  Asked  if  they  have  ever  participated  in  a  quality  assurance  system,  none  of  the  respondents  strongly agreed  while  only  9.1%  of  them  agreed,  18.2  %  of  them  were  undecided  and  72%  disagreed  or strongly disagreed to the proposition. The student-respondents were also asked the same question and 21.4%  agreed  while  29.2%  were  undecided  and  49.4%  disagreed.  The  combination  of  the  responses makes it clear that most of them were never given a chance to directly contribute to quality assurance at the  University. Students and instructors being the  major stakeholders in a HEI, a quality assurance system  cannot  function  well  and  bring  about  quality  in  educational  services  without  the  proactive involvement and contribution of these stakeholders. For a long period of time the university did not have an organized body/office specifically established for the purpose of quality assurance that encourages major stakeholders to proactively play their role. The  system  was  so  weak  that  the  major  stakeholders  were  not  sure  whether  it  existed  or  not.      The administrative arrangements in the university, the Legislation, students evaluation of their instructors and  Academic  Standards  and  Curriculum  Review  Committee  (ASCRC)  of  AAU  were  somehow  and indirectly contributing to   quality of education.   On  January  12,  2011,  the  University  approved  21  policies  and  policy  on  quality  assurance  is  one  of them. But no practical  progress has been  made  even after the  approval  of the  policy that it could not enable the University to achieve quality of education. This has been recognized by the University as it clearly  explains  the  situation  in  its  recent  document  dated  March  2012  entitled  Reorganization  of Structural Set-Up and Governance System of the University.   6. Conclusions and Implications for Future Action Lack of attractive compensation and other benefits is causing lack of instructors commitment. Hence, the university should establish and/or earnestly enforce a mechanism that distinguishes between those instructors of the highest integrity form instructors who act irresponsibly. This should be accompanied by  efforts  to  motivate  instructors  through  various  forms  recognition  and  incentives.  By  doing  so  the student-instructor relationship may be improved.   56 Students  preparation  in  their  pre-university  education  is  extremely  important.  Unfortunately, instructors  in  the  University  believe  that  they  are  teaching  ill-prepared  students.  This  makes implementation  of  student-centered  approach  difficult  and  causes  lack  of  students  and  instructors motivation.  The  university  should  lobby  hard  for  the  level  of  autonomy  that  gives  it  the  mandate  to select candidates fit for the particular programs departments offer. The current situation vis--vis internal quality assurance is not encouraging. The University should go far enough to make sure that relevant policies, including those related to quality assurance and student assessment,  are  put  into  operation.    Mechanisms  that  enable  the  meaningful  participation  of  students and staff members should also be established and/or enforced as immediately  as the University wants to see a practical improvement. The  current  class  size  policy  of  the  university  is  found  to  be  hindering  the  use  of  participatory  and individualized  instruction  methods.  It  is  also  identified  as  a  factor  which  has  an  impact  on  students achievement.  Therefore  the  university  should  revise  its  class  size  policies  in  such  a  way  that  the student-centered approaches can be made use of.  Acute  shortage of relevant and up-to-date  books, journals,  and internet  service  has been  identified as one of the major factors exacerbating quality problems. Hence, provision of such library resources and fairly accessible and quality internet service should be considered an issue of immediate attention. REFERENCES AAU.  2012.  Addis  Ababa  University,  Reorganization  of  structural  set-up  and  governance  System  of  the university (PART I). Accessed on March 13, 2012 from  http://www.aau.edu.et/anouncement/New%20Sturucture%20of%20AAU%20Part%20One.pdf   AAU. 2007. Senate Legislation of Addis Ababa University.  Addis Ababa: AAU Printing Press. AAU. 2006. Consolidated and Classified Strategic Planning Issues, Addis Ababa University.  AAU.1980.Three  Decades  of  University  Education,  1950-1980,  Addis  Ababa  University  On  the  Occasion of the 30th Anniversary, Addis Ababa: Addis Ababa University Press.  Arends, R. I, Winitzky, N. E, Tannenbaum, M. D. 2001. Exploring Teaching: An Introduction    to Education. Boston: McGraw Hill. Brown,  G.  Bull,  J.  &  Pendlebury,  M.1997.  Assessing  Student  Learning  in  Higher  Education.  London: Routledge. Craft,  A.  (Ed.).  1992.  Quality  Assurance  in  Higher  Education.  In  Proceedings  of  an  International Conference. London: The Famler Press. ENQA. 2005. Standards and Guidelines for Quality Assurance in the European    Higher Education Area. European Association for Quality Assurance in Higher  Education, Helsinki.  ENQA. 2007. Standards and Guidelines for Quality Assurance in the European Higher  Education  Area.  European  Association  for  Quality  Assurance  in  Higher  Education,  Helsinki.Available  at: http:\\www.enqa.eu/files/ESG_v03.pdf.. Federal Democratic Republic of Ethiopia. 2003. Higher Education Proclamation. Proclamation    No. 351/2003, Federal Negarit Gazeta, Addis Ababa, Ethiopia. Firdisa, J. 2008.Indicators and Challenges to Quality in Higher Education Institutions (HEIs)     Global Experiences and Implications to Ethiopian Higher Education Institution:                                    57   Proceedings of the National Workshop on Higher Education.(The Ethiopian Chapter of      OSSREA) Addis Ababa.  Firdisa,  J.  2006.  Quality  Assurance  in  Higher  Education  Institutions:  Challenges  and   Opportunities.      Institute of Educational Research (IER FLAMBEAU), 14(1)29-42. Addis      Ababa: AAU Printing Press. HERQA. 2005. A Report on the Joint HERQA-ADRC Workshop, July3-9, Higher     Education                     Relevance and Quality Agency. Publication Serieses-001,  Addis Ababa. HERQA,  HERQA.2006. Institutional Quality Audit, Higher Education Relevance and Quality Agency,     QA04/06/V1 May 2006. Hommadi, A. H.1989.University Administration in Developing Countries. Delhi: Indian              Bibliographies Bureau. McBeath, J, & McGlynn, A. 2005. Self-evaluation: Whats in it for Schools? London: Routledge    Falmer. Mitra, A. 1998. Fundamentals of Quality Control and Improvement. New Jersey: Prentice Hall. Ministry  of  Education.  2011.  Education  Statistics  Annual  Abstract  2003  E.C/2010-11.  Accessed  on February 20, 2012 from  http://www.moe.gov.et/English/Resources/Documents/esaa03.pdf Murgatroyd, S., & Morgan, C. 1993.Total Quality Management and the School. Reprint. Philadelphia: Open University Press. Pollard,  A.  (Ed.).2004.  Reading  for  Reflective  Teaching.  London:  Continuum.World  Bank.  2004.  Higher Education  Development  for  Ethiopia:  Pursuing  the  Vision.  Africa  Region  Human  Development Working Paper Series  No. 65. Washington D.C: The World Bank. Riley, K. A. & Nuttall, D. L. (Eds.) 1994.Measuring Quality: Indicators-United Kingdom and International Perspectives. London: The Falmer Press. Saint, W.2004. Higher Education in Ethiopia: The Vision and Its Challenges, JHEA/RESA Vol.    2, No. 3, 2004, pp.83113 Solomon, A. 2006. Curriculum Implementation: Yesterdays Issue? Institute of Educational    Research (IER FLAMBEAU), 14(1)53-85. Addis Ababa: AAU Printing Press. Tapiero, C, S.1996.The Management of Quality and Its Control. London: Chapman & Hall Taye, R .2005. Freshman and Preparatory Complete Students: Do they Exhibit Difference in    their Reading Achievement? The Ethiopian Journal of Higher Education 2(1)47-53. Teshome, Y. 2007.The Ethiopian Higher Education: Creating Space for Reform. Addis Ababa:    St. Marys UC Printing Press.  UNESCO. 2006. EFA        Global   Monitoring        Report.      Education           for       All-The                  Quality Imperative. Paris.   UNESCO.1998. Higher Education in the Twenty-first Century: Vision and Action, Paris 5-9    October. Vol. 1, Final Report. World Bank. 2000. Higher Education in Developing Countries: Peril and Promise. The Task    Force on Higher Education and Society. Washington D.C: The World Bank. World Bank. 2004. Higher Education Development for Ethiopia: Pursuing the Vision. Africa    Region Human Development Working Paper Series  No. 65. Washington D.C: The    World Bank.  .                ? November 15,2008,   .    (2008, November 22).      58 Women TVET enrollment in Ethiopia: Trends, Challenges and Opportunities Meseret Molla Kassahun, Economic Development Consultant Abstract This study is an attempt to see the gender analysis of the TVET subsector in creating women innovator and entrepreneurs in Ethiopia. It also tried to see the  women TVET enrollment in Ethiopia  and across regions.  The  study  review  the  existing  information,  such  as  data,  statistics  and  literature  review,  on womens innovative entrepreneurs with a sub-section on women entrepreneurs in TVET in Ethiopia and identify the  challenges and obstacles that  women innovators/inventors face  in becoming entrepreneurs in  general  and  in  the  specific  field  of  TVET  in  Ethiopia.  The  study  also  finally  provide recommendations on how to promote and support women innovators/inventors entrepreneurship in the TVET subsector in Ethiopia. 1.  INTRODUCTION The  most  pressing  concern  that  faces  human  society  during  this  century  is  the  attainment  of  a  higher level of social and human capital in the global economy through educational opportunities and support systems. The technical and vocational education and training (TVET) sector has a crucial role to play in the development of human resources for future manpower requirements. Optimizing human potential at the  same  time  as  achieving  sustainable  economic  growth  is  the  core  of  every  countrys  development plan and the platform of its governance. It is a fact that the women of today have taken significant steps to  address  some  transformations  in  the  learning  environment  and  various  processes  that  would  affect how  they  are  able  to  function  and  compliment  the  responsibilities  of  their  male  counterparts  in  the world of work. The  promotion of equal  access of  women  to TVET started in earlier decades,  but the  most significant effort  was  carried  out  in  September  1995  during  the  fourth  World  Conference  on  Women  in  Beijing, China.  Thereafter;  UNESCOs  Medium-Term  Strategy  for  19962001  laid  down  actions  to  secure gender  equality.  Mainstreaming  the  gender  perspective  in  all  policy  planning,  implementation  and evaluation activities so as to fully benefit from womens competence, experience and potential in TVET has gained momentum across the nations of the world. However, to this date, many of the initiatives fall short of the expectations to bring womens synergy into TVET. Following the declaration and its Education Policy and the Education Sector Development Programs III and  IV,  the  Federal  Democratic  Republic  of  Ethiopia  has  been  trying  to  close  the  gender  gap  in education through formulation of policies, strategies and action oriented measures. Ethiopia promoting gender  equality,  womens  empowerment  and  ending  violence  against  women  which  is  an  essential  to achieving human development, poverty eradication and economic growth. The country has for example registered  a  good  number  of  women  parliamentarians  compared  to  the  past  regime.  A  great improvement  is  also  there  and  within  the  education  sector.  Ethiopia  has  managed  to  close  the  gender gap in gross and net enrolments in primary education. Despite these great achievements, however, the challenge  remains  in  applying  appropriate  strategies  to  reproduce  this  success  in  achieving  gender parity and equality at other levels of education and skills development and in particular the TVET sub-                                  59 sector.  In  the  TVET  sub-sector  girls  and  boys  in  Ethiopia  are  channeled  or  channel  themselves  into different  paths.  The  different  paths  usually  result  in  different  outcomes  and  in  particular  different earnings and benefits. The main objective of this study is to:   Assess the role of TEVET in creating women innovators and entrepreneurs in Ethiopia.    Provide the trend of women TVET enrollment in Ethiopia and across regions in Ethiopia.    Draw  attention  to  case  study  on  improving  the  participation  of  women/female  students  in TVET Sub sector in General Wengate TVET College. The specific objectives of the study are to:   Review  the  existing  information,  such  as  data,  statistics  and  literature  review,  on  womens innovative entrepreneurs with a sub-section on women entrepreneurs in TVET in Ethiopia;   Identify  the  challenges  and  obstacles  that  women  innovators/inventors  face  in  becoming entrepreneurs in general and in the specific field of TVET in Ethiopia;   Make  policy  recommendations  on  how  to  promote  and  support  women  innovators/inventors entrepreneurship in the TVET subsector. 2.  DEFINATION OF TERMS 2.1.  Gender Gender in this study refers to the social (as opposed to the biological) characteristics of, and relations between the two sexes, female and male. Gender is not a fixed and unalterable feature of humanity, but  rather  a  series  of  socially  ascribed  and  therefore  contingent  aspects  of  social  life1.  Since  gender concerns  the  social  development  of  both  men  and  women,  it  should  not  be  seen  as  the  province  of women as is often the case, where gender is assumed to be interchangeable with women. Men too are the recipients and shapers of gender relations, and therefore gender and gender equality policies are as  of  much  relevance  to  men  as  they  are  to  women.  However,  many  times  when  doing  research  on gender  issues  there  is  a  tendency  of  focusing  on  addressing  the  needs  of  women  and  girls.  This  is mainly because  this  group (girls and  women) usually tends to be  more  disadvantaged by the  unequal gender relations that exist between the two sexes. In this study, it  was also required that emphasis be put on girls and young women. 2.2.  Technical and Vocational Education and Training (TVET) Various terms have been used to describe elements that are now conceived as comprising TVET, some of these include: Vocational Education, Technical Education, Technical-Vocational Education (TVE), Vocational  Education  and  Training  (VET),  Career  and  Technical  Education  (CTE)  Workforce Education  (WE),  Apprenticeship  Training  (AP)  and  several  others.  However,  at  the  second international congress on Technical and Vocational  Education held in Seoul in 1999, the  term TVET was seen as the most comprehensive term to use and therefore adopted.                                                  1 Webster, J (2003) Gender Policy Review   60 A  number  of  definitions  are  also  normally  provided  for  TVET  however,  a  UNESCO  definition  used here defines TVET as all forms and levels of the educational process involving, in addition to general knowledge, the study of technologies and related science and the acquisition of practical skills, know-how, attitudes and understanding relating to occupations in the various sectors of economic and social life.  In  addition,  it  has  been  observed  that  this  new  UNESCO  definition  for  TVET  recognizes  its enhanced  capacity  to  emphasize  the  role  of  technology  in  society,  including  vocational  aspects  of  it. This new understanding also stresses the importance of non-formal or non-institution based TVET for young  people  in  developing  countries  and  particularly  the  need  for  TVET  to  seek  actively  the participation of those excluded- girls and women, ethnic and traditional groups, refugees, the disabled and former combatants in post-conflict situations. According to the 2008 TVET Policy in Ethiopia, TVET is seen as any education, training and learning activity  leading  to  the  acquisition  of  knowledge,  understanding  and  skills  which  are  relevant  for employment or self-employment. TVET therefore serves as an overarching term to describe all kinds of  formal,  non-formal  and  informal  training  and  learning  provided  by  or  in  all  different  institutions, providers and learning locations. 2.3.  Empowerment Empowerment is about people -both women and men- taking control over their lives: setting their own agendas,  gaining  skills,  building  self-confidence,  solving  problems  and  developing  self-reliance,  and expressing  their  voice.  It  is  both  a  process  and  an  outcome.  No  one  can  empower  another:  only  the individual  can  empower  herself  or  himself  to  make  choices  or  to  speak  out.  However,  some institutions  can  support  processes  that  can  nurture  self-empowerment  of  relegated  individuals  or groups. 2.4.  Women inventors/innovators No common or consistent definition of  women innovators/inventors exists in the  literature. Inventors may generally be defined as those  who create the original idea or product; innovators more generally are recognized for their ability to make a better idea or version from the original or find new arenas for application. In common usage, the terms are blurred. The parameters and indicators of innovation as outlined in the Oslo Manual can be applied by gender to  identify  actual,  or  potential,  proportions  of  women  innovators/inventors.  Examples  of  proxy indicators that have been used in the study related to the current experiment is to assess and quantify the number of women innovators are:   Patent awarded by gender;   Knowledge  and  skill  levels  (for  example,  percentage  of  doctorate  holders  by  gender,  across disciplines);   Activity in  high technology occupations and sectors (for example, percentage  of researchers in business sector by gender and percentage of senior academic positions by gender);   Business owners perception of their own business innovation by gender; and   Share of women participating to spin-off and business incubators.                                   61 2.5.  Womens entrepreneurship The European Commissions Best Project defines a female entrepreneur as:  a woman who has created a business in which she has a majority share holding and who takes an active interest in the decision-making, risk-taking and day-today management. Similarly, OECD analysis defines entrepreneurial activity by women as:  the establishment, management, growth and death of independent firms. These definitions of entrepreneurship fit with the international literature on entrepreneurship such that a  broad  working  definition  of  womens  entrepreneurship  and  associated  indicators  may  be  identified as:   Percentage of women who are self-employed;   Percentage of women-owned business, and   Entrepreneurship rate of women. 3.  BACKGROUND AND CONTEXT In Ethiopia TVET usually constitutes a  marginal sub-sector in the education systems. This sub-sector also tends to generate little attention or budget provision, thus the result being poor infrastructure and facilities,  and  low  status  overall.  In  the  recent  past  however,  a  number  of  African  nations  including Ethiopia  have  adopted  TVET  reforms,  leading  to  the  formulation  of  TVET  policies.  These  policies have  sought  to  address  the  socio-economic  challenges  faced  by  various  nations,  bearing  in  mind  the critical role that TVET can play in national development. A major concern of policy makers however, is to ensure a TVET system that is relevant and accessible to all, while addressing issues of quality and equality.  Gender stereotyping for example, is noted in most TVET programmes. This is where female and male students  are  channelled  or  channel  themselves  into  different  career  learning  paths.  Girls  and  women usually dominate the traditional female occupations training programmes like tailoring, hairdressing, secretarial  studies,  nursing,  food  and  nutrition,  while  boys  and  men  also  dominate  traditional  male occupation  like  carpentry,  bricklaying,  motor  mechanics  and  engineering.  These  different  paths usually  result  in  different  outcomes  and  in  particular  different  earnings.  It  has  been  noted  that  in general,  professions  and  occupations  dealing  with  things  (such  as  engineering)  are  more  highly regarded  in  society  than  professions  and  occupations  dealing  with  people  (such  as  nursing),  where girls  and  women  tend  to  cluster.  This  kind  of  arrangement  therefore  disadvantages  girls  and  women when it comes to employment; it has been observed for instance that in Ethiopia  female  employment rates are less than male counter parts. Considering also that the nature of the labour market is changing and  an  increasing  number  of  occupations  today  are  technical  and/or  require  the  application  of technology,  unless  women  have  the  ability  to  access  such  jobs,  they  will  continue  to  suffer  from unemployment and low paying jobs.   62 Women  are  also  seen  to  be  overlooked  in  skills  development  and  on-  the-job  training  in  general. According  to  the  World  Bank  (2009),  42  percent  of  women  in  sub-Saharan  Africa  participate  in  the labour  force,  but  few  have  equal  access  to  skills  development:  young  women  make  up  only  15-35 percent  of  students  in  formal  training  programmes.  In  view  of  the  rapidly  changing  set  of  skills required  to  participate  in  Information  Communication  Technology  (ICT)  employment  today,  these lower  levels  of  access  to  training  among  young  women  are  a  serious  disadvantage  to  them  (World Bank, 2009). 4.  METHODOLOGY AND DATA SOURCES The  main purpose  of this study  is to review and analyze the  TVET and Gender related documents in Ethiopia  from  a  gender  perspective  to  see  the  role  of  TVET  with  emphasis  on  girls  or  women entrepreneur  and  innovators.  In  addition,  analysis  of  relevant  secondary  data  sources  such  as government documents, reports, statistics, education statistics, annual abstracts and web based material were reviewed. Secondary data sources are also used obtained from the Federal Democratic Republic of  Ethiopia  Ministry  of  Education  and  Genaral  Wengate  TVET  College.  The  study  is  in  general  a descriptive research which focuses on analyzing different documents and taking case study. 5.  A  REVIEW  OF  KEY  POLICY  GUIDELINES:  TVET  AND  GENDER  AS  A CROSSCUTING ISSUE The  Federal  Democratic  Republic  of  Ethiopia  (government  of  Ethiopia)  has  shown  a  strong commitment  towards  the  promotion  of  gender  equality  in  its  constitution  and  other  key  guiding documents  such  as,  Vision  2025,  the  past  Plan  for  Accelerated  and  Sustained  Development  to  End Poverty (PASDEP) and the current Growth and Transformation Plan of Ethiopia (2003 E.C) 2010/11- 2007 E.C (2014) and Education and Training Policy (the past Education Sector Development Program III (ESDP III) and the Current Education Sector Development Program IV (ESDP IV). These national plans and policies serve as guidelines by which government outlines its strategies and programmes for implementing sectoral and sub-sectoral programmes such as TVET and Gender in Ethiopia. Below is a summary review of key policies with regard to TVET and gender equality. 5.1.  Plan  for  Accelerated  and  Sustained  Development  to  End  Poverty  (PASDEP)  and the Current Growth and Transformation Plan (GTP) of Ethiopia With  the  Plan  for  PASDEP,  the  Industrial  Development  Strategy  and  other  sector  development strategies, the Ethiopian Government has initiated a new push towards creating frameworks conducive to  economic  and  social  development.  Comprehensive  capacity  building  and  human  capital  formation are key pillars in all these efforts. As such, the national TVET Strategy is an important element of the overall policy framework towards development and poverty reduction. The  PASDEPs  main  thrust  is  to  fight  poverty  through  accelerated  economic  growth,  to  be  achieved mainly  through  commercialization  of  agriculture  as  well  as  economic  growth  and  employment creation through private  sector development. TVET is expected to play a  key role  in this strategy by building  the  required  motivated  and  competent  workforce.  PASDEP  envisages  TVET  to  provide  the necessary  relevant  and  demand-driven  education  and  training  that  corresponds  to  the  needs  of                                   63 economic  and  social  sectors  for  employment  and  self-employment.  The  strategy  further  stresses  the need for an increasing role and involvement of the private sector and non-governmental organizations, as well as community involvement, in the delivery of educational services.  It is observed in this document and the National TVET Strategy that gender is one of the cross-cutting issues  that  should  be  integrated  across  the  programmes  because  men  and  women  experience  the process  of  development  and  the  impact  of  policy  in  different  ways.  It  is  imperative  therefore  that gender equality and equity should be integrated in sub-sector policies like the TVET policy as well. Expanding  human  capital  and  improving  human  development  outcomes  is  still  a  central  pillar strategy  of  GTP.  The  Government and private sector  have  been  taking  measures  to improve  the  human  resource  development  as  healthy,  productive,  and  trained  human  resource  is essential  for  the    implementation    of    government    policies,    strategies    and    programs.    In  GTP,  A  quality  and efficient  TVET  system  will  be  established  through  full  implementation  of  the  TVET  strategy.  As  a result,  Government  investment  will  be  strengthened  and  cooperative  training  will  be  fully  implemented    in    order  to    ensure    provision    of    middle    level    human    power  that    will  satisfy    the national  labor  market.    The  TVET  System  will  continue  to  serve  as  a  potential  instrument  for technology  transfer,  through  the  development  of  occupational  standards,  accreditation  of competencies, occupational assessment and  accreditation,  establishment  and  the   strengthening  of  the  curriculum  development  system. TVET  institutions  will  serve  as  the  centers  of  technology  accumulation  for  MSEs by giving empowerment and equal benefit for women.   In  line  with  these,  taking  into  consideration  that  half  of  the  population  are  females,  there  have  been efforts and commitment by the government to increase the  participation of women in political, social and  economical  activities.    There  are  significant  achievements  towards  gender  equality  and  women empowerment in various areas during PASDEP. Ethiopia  has ratified a   number of international and regional conventions and protocols on women.  In  terms  of  Institutional  mechanisms,  establishment  of  the  Ministry  of  Women's Affairs with higher status and mandate as well as the Regional BoWAs' improved status as member of  the  cabinets;  Federal  WADs'  position  as  management  process  to  be    part    and    parcel    of    the  decision    making    body    in    every    sector    is    becoming    one    of    the  opportunities    for    Gender  mainstreaming    in    all  endeavors.    The    Government    has    taken    strong  measures    in    the    economic    sphere    to    ensure    womens    equal    access    to    economic    recourses  including  land,  credit,  science  & technology.   5.2.  Education  and  Training  Policy  (the  past  Education  Sector  Development  Program III (ESDP III) and the Current Education Sector Development Program IV (ESDP IV) of Ethiopia. The    next    five    year    education    sector    development    program,    ESDP    IV,    has    the    goal    of  producing democratic,  efficient  and  effective,  knowledge  based,  inspired  and  innovative  citizens  who    can  contribute    to    the    realization    of    the    long    term    vision    of    making    Ethiopia    into    a  Middle    Income  Economy.    It    focuses    on    educating    and/or    training    the    workforce    that    is  demanded    by    industry,  particularly  the  growing  manufacturing  industry,  at  all  levels.  The  plan  has also taken into account the findings of the ESDP III review.  Using the review as its basis, ESDP IV has  been  developed  to  ensure  equitable  access  to  quality  education  at  general,  TVET  and  higher   64 education  levels;  allowing  these    sub-sectors    to    have    a    strong    linkage    to,    and    interrelationship  with,  each  other.   These  documents  reflect  the  government  commitment  to  international  development  targets  in education,  notably  Education  for  All  (EFA),  and  Universal  Primary  Education  (UPE).  It  is  also directed  in  particular  by  the  guidelines  defined  in  GTP  that  is,  to  transform  the  Ethiopian  population into human capital for national development through acquisition of development skills. The ESDP III and IV outline a  comprehensive  development vision  for the TVET sector. Based  on the analysis that TVET  graduates  are  currently  not  meeting  the  expectations  and  demands  of  economic  sectors,  the strategy  paper  advocates  a  coherent  system  including  formal  and  non-formal,  initial  and  further training, with open access to certification and pathways with the general and higher education system. ESDP  III    and  IV  has  therefore  allocated  a  total  of  3,000  million  ETB  and  11,  250  billion  ETB    to TVET  over  a  five-year  period  in  order  to  further  increase  enrolment  rates,  strengthen  quality assurance, improve teaching methods, invest in physical infrastructure, equipment, training materials, libraries and ICT facilities, build centres of excellence and assessment centres, curricula and training material improvements, and other investments respectively.  People  in  rural  areas,  both  in  agricultural  and  non-agricultural  sectors,  are  also  receiving  special attention.  Measures  to  ensure  financial  sustainability,  to  improve  management  in  training  institutions and  to  involve  industry  in  planning,  management  and  delivery  of  TVET  are  envisaged.  As  such,  the ESDP III and IV touches upon important pillars for the further development of TVET in Ethiopia. With regard to TVET, it is also observed that  historically  Ethiopia  has had a  shortage  of technicians, and where technical education has existed, it has often been of poor quality. The participation of girls has  also  been  very  limited  and  neglected  due  to  the  poor  imperial  region  policies  and  gender stereotypes.  In  the  same  stratum,  it  is  noted  that  girls  have  been  well  represented  in professional/vocational education that focuses mainly on traditional skills such as like secretarial skills reinforcing further gender stereotypes in careers and professional opportunities. Girls  and  womens  education  is  noted  as  a  key  area  that  needs  attention  in  order  to  do  away  with gender  based  inequalities  in  education  that  are  particularly  obvious  at  higher  education  in  terms  of enrolment and subjects, which is the level where key TVET programmes can be located. Furthermore TVET  is  seen  as  a  major  area  that  needs  expansion  and  attention  in  order  to  meet  the  labour  market needs in the country. 6.  AN OVERVIEW OF GENDER AND THE TVET SUB-SECTOR IN ETHIOPIA In general, TVET has in the past been under-developed and allocated a lower status as a sub-sector of education in Ethiopia. Many times this sub-sector has been seen as a preserve for out-of-school young people, school dropouts and poor academic performers. Traditionally, TVET has been fragmented and delivered  by  different  providers  at  various  qualification  levels.  Public  TVET  institutions  under  the education  sector  were  concentrating  on  producing  middle  level  technical  graduates  at  post  Grade  10 level.  In  parallel  with  this,  public  and  private  companies  have  had  their  own  TVET  programmes,  as have  NGOs  and  private  TVET  providers.  Meanwhile,  in  non-formal  TVET  programmes,  public institutions,  NGOs,  and  private  schools  offer  employment-oriented  TVET  programmes  to  various                                   65 target  groups,  including  school  leavers,  people  in  employment,  school  drop  outs  and  marginalized groups  in  the  labour  market.  Unlike  formal  TVET,  these  programmes  are  not  yet  systematically delivered.  Informal  (on  the-job)  training  is  widespread,  but  due  to  the  absence  of  a  systematic assessment  and  certification  system  there  are  currently  no  mechanisms  to  recognize  informal occupational  learning.  Traditional  apprenticeships  in  the  small  and  micro  enterprise  sector  constitute another  presumably  important,  yet  entirely  un-researched,  training  environment.  Public  and  private training  schemes  planned  to  produce  administrative  and  health  personnel  to  the  market  in  sufficient quantity.  Agriculture  TVET  programmes,  which  have  been  massively  expanded  during  recent  years, are disconnected structurally with non-agriculture TVET programmes. According  to  the  TVET  Policy  document  of  2008,  in  order  to  provide  options  for  the  increasing number of school leavers, the Government embarked upon a massive expansion of formal TVET some years  ago.  Between  1996/7  and  2004/5,  the  number  of  TVET  institutions  providing  formal  non-agriculture  TVET  increased  from  17  to  199,  and  enrolment  from  3,000  to  106,3052.  Of  these,  31% were  trained  in  non-government  TVET  institutions.  Around  60%  of  formal  TVET  is  provided  in  the form of regular programmes  and 40% in evening classes.  However, despite the  enormous expansion, formal  TVET  only  caters  for  less  than  3%of  the  relevant  age  group.  Enrolment  figures  in  formal TVET  programmes  show  a  fairgender  balance  with  51%  female  students.  However,  girls  are  over proportion  atelyrepresented  in  commerce  and  typical  female  occupations  such  as  textiles  and hospitality,  and  underrepresented  in  traditional  technical  occupations.  In  2004/05,  another  42,000 trainees were enrolled in agriculture TVET programmes and some10,000 in teacher training institutes and colleges. 6.1.  TVET Enrolment by gender in Ethiopia: Evidence from Secondary data The  total  enrolment  in  TVET  in  the  year  1994  E.C.  (2001/02)  was  only  38,  176.  As  of  1997  E.C (2004/5)  and  2002  E.C  (2009/10)  TVET  enrollment  has  increased  to  106,  336  and  353,420 respectively.  In  1997  E.C  (2004/05)  there  were  108  government  and  91  non-government  TVET schools  in  the  country  enrolling  a  total  of  106,336  students  out  of  which  63,046  were  regular  and 43,290  evening  students.  Government-run  TVETs  enrolled  45,417  regular  students  while  17,629 regular  students  were  enrolled  in  non-governmental  institutions.  As  noted  in  Graph  1,  the  trends  of TVET  enrollment  has  increased  drastically  every  year  between  1994  E.C.  (2001/02)  and  2002  E.C. (2009/10). Recent records of data after the 1997 E.C. (2004/05) election, the total enrolment in TVET in the year 1998 E.C (2005/06) was only 123,557. As of 2002 E.C (2009/10), enrolment has increased to 353,420. This figure is quite small when compared to the number of students who should be enrolled in TVET program  for  the  past  three  years.  As  noted  in  Graph  1,  in  the  year  2002  E.C  (2009/10),  female enrolment  constitutes  44.3%  of  total  enrolment,  indicating  a  relatively  good  gender  balance  at  the national level. It is likely that numbers of enrolment and colleges could be higher than indicated in this document  because  there  are  government  and  non-government  TVETs  from  four  sub  cities  of  Addis Ababa, Somali, and Benishangule Gumuz regions which did not respond to the annual questionnaire. Additionally,  some  TVET  centers  have  been  opened  in  various  universities  and  their  enrolment  and                                                  2 A detailed of TVET enrollment will be discussed in the next sections.   66 staff have been separately reported as part of the university, rather than aspart of the TVET system. In these  year  intervals  the  Graph  below  showed  that  the  increase  in  TVET  enrolment  has  been  steady, when there has been a marked increase in enrolment. Figure 1: TVET Enrollment by Gender in Ethiopia (1994-2002 E.C.|2001/02-2009/10).  Source: MoE, Ethiopia The share of female enrollment has reached 54,396 (51.2%) in 1997 E.C (2004/05), it has showed an increasing  trend  since  1994  E.C.  (2001/02)  from  46.97%.  This  number  has  sometimes  increased  and decreased and reached 156,483 (44.28%)  in 2002 E.C. (2009/10). At national level between the  year 1994 E.C. (2001/02) and 2002 E.C (2009/10), the percentages of females and males TVET enrollment, on average, indicating a  good gender balance except  for the  years 1996  E.C (2003/04) and 2002 E.C (2009/10) in the TVET sector of Ethiopia (see figure 1 for more detail). Figure 2: The percentages and average annual growth rate (AAGR) by gender in the TVET sector  Source: MoE, Ethiopia Between  the  year  1994  E.C.  (2001/02)  and  2002  E.C.  (2009/10),  the  average  annual  growth  rate  of female  enrollment  was  36  %  and  the  male  one  with  the  same  year  was  44%.  However,  this  rate 0500001000001500002000002500003000003500004000002001/022002/032003/042004/052005/062006/072007/082008/092009/101994 1995 1996 1997 1998 1999 2000 2001 200220243 37377 45798 51940 61415 107327 119123 165910 196937 17933 34785 41360 54396 62145 83824 110129 142591 156483 38176 72162 87158 106336 123560 191151 229252 308501 353420 MaleFemaleTotal53% 52% 53% 49% 50% 56% 52% 54% 56% 47%  48% 47% 51% 50% 44% 48% 46% 44% 0%10%20%30%40%50%60%2001/02 2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 2009/101994 1995 1996 1997 1998 1999 2000 2001 2002% of Male% of Female                                  67 declined to 24% for female and 31% for male enrollment in the year between 1998 E.C. (2005/06) and 2002 E.C. (2009/10).  In  general,  at  national  level,  the  average  annual  growth  rate  of  female  and  male  enrolment  in  the TVET  sector  were  31%  and  33%  respectively.  Regarding  the  total  TVET  enrolment  in  Ethiopia showed 32% growth rate 6.2.  Agricultural TVET in Ethiopia: Evidence from Secondary Data The number of agricultural TVET trainees in Ethiopia  were 26673 (22745 male and 3928 female), of which 14.73%was females and the balance was males and 37581 (31987 males and 5594 females), of which 14.89% was females and the balance was male in 1995 E.C. (2002/03) and 1996 E.C. (2003/04) respectively. In  1997,  with  25  government  TVET  centers  run  by  the  Ministry  of  Agriculture  (now  called  ) enrolling  a  total  of  42,175  students,  out  of  which  37,411  (88.70%)  were  males  and  4,764  (11.30%) females.  The  training  centers  offer  training  in  Animal  Science,  Plant  Science,  Natural  Resource, Animal Health, Cooperative Accounting and Auditing and Cooperative Organization Management and Marketing3. In  1998  E.C  (2005/06),  there  were  also  the  same  number  of    government  TVET  centers  and departments  run  by  the  Ministry  of  Agriculture  enrolling  a  total  of  37,029  students,  out  of  which 32,610 ((88.07%)) were males and 4,419 (11.93%) females.  In 1999 E.C (2005/06) and 2000 E.C. (2007/08), with the same number of  government TVET centers and departments run by  the  Ministry of  Agriculture  enrolling a  total of 35365 students, out of  which 30652(88.07%) were males and 4713 (13.33%) were females and 25033 students, out of which 20,926 (83.59%)  were  males  and  4103  (16.41%)  were  females  respectively.  Figure  2  and  3  shows  the  total number  and  percentages  of  trainees  in  the  Agricultural  TVET  program  in  Ethiopia  from  1995  E.C. (2002/03) to 2000 E.C (2007/08) respectively. Figure  3:  Trainees  in  Agricultural  TVET  Program  in  Ethiopia  (1995  E.C.  (2002/03)-2000  E.C. (2007/08))                                                  3In this study we were taking, Cooperative Accounting and Auditing and Cooperative Organization Management and Marketing as cooperatives in general.   68  Source: MoE, Ethiopia Figure 4: Percentages of TVET Trainees by Gender (1995 E.C./2002/03-2000 E.C./2007/08)  Source: MoE, Ethiopia. Students  in  the  agricultural  TVET  were  taking  the  same  trainings  in  the  fields  of  Animal  Science, Plant Science, Natural Resource, Animal Health, Co-operatives from 1995 E.C. (2002/03) to 2000 E.C (2007/08).But  starting  from  2008/09,  the  Ministry  of  Agriculture  had  no  new  enrollments  of  such agricultural TVET students. Figure 4 below shows the enrollments of the agricultural TVET programs from  the  years  1996  E.C  (2003/04)  to  2000  E.C  (2007/08).  Most  of  the  trainees  were  registered  in animal, plant and natural sciences. Figure  5:  Trainees  of  Agricultural  TVET  Program  by  Department  in  Ethiopia  (1995  E.C.  (2002/03)-2000 E.C. (2007/08)) 01000020000300004000050000600007000080000900002002/03 2003/04 2004/05 2005/06 2006/07 2007/081995 1996 1997 1998 1999 200022745 31987 37411 32610 30652 20926 3928 5594 4764 4419 4713 4107 26673 37581 42175 37029 35365 25033 Total75%80%85%90%95%100%105%2002/032003/042004/052005/062006/072007/081995 1996 1997 1998 1999 200085% 85% 89% 88% 87% 84% 15% 15% 11% 12% 13% 16% Percentages of FemalePercentages of Male                                  69  Source: MoE, Ethiopia As note noted in figure 5, the trend of percentages of female enrollment in the agricultural TVET were increasing on average from the year 1996 E.C. (2003/04) to 2000 E.C. (2007/08). Figure 6: Percentages of female enrolment in Agricultural TVET  Source: MoE, Ethiopia. 6.3.  TVET Profile by Region in Ethiopia: Evidence from Secondary Data In  1997  E.C  (2004/05),  as  noted  on  figure  6  there  were  a  total  of  a  total  of  54396female  students enrolled in regular, evening and distance programmes. Addis Ababa (26564) and Oromiya (7622) had the largest females enrollment followed by Amhara (7433) and Tigray (5250) respectively.  02000400060008000100001200014000Male Female Male Female Male Female Male Female Male Female2003/04 2004/05 2005/06 2006/07 2007/081996 1997 1998 1999 2000Animal SciencePlant ScienceNatural ScienceAnimal HealthCooperatives2003/04 2004/05 2005/06 2006/07 2007/081996 1997 1998 1999 2000Animal Science 16.27% 13.08% 14.50% 17.12% 21.46%Plant Science 16.41% 12.82% 13.74% 15.16% 18.62%Natural Science 13.08% 9.15% 8.89% 10.33% 14.58%Animal Health 6.74% 7.13% 8.05% 8.98% 13.25%Cooperatives 12.95% 12.26% 12.17% 11.60% 13.25%0.00%5.00%10.00%15.00%20.00%25.00%Percentages Percentages of female enrollment in Agricultural TVET   70 In  1998  E.C.  (2005/06)  and  1999  E.C.  (2006/07),  on  the  same  figure  below  there  were    62145  and 83825  female  students  enrolled  in  regular,  evening  and  distance  programmes  respectively.  Addis Ababa  (21997),  Amhara  (15954)  and  Oromiya  (9610)  had  the  largest  female  enrolment  followed  by Tigray  (5694)  and  SNNP  (5674)  in  1998  E.C.  (2005/06).  In  1999  E.C.  (2006/07),  Addis  Ababa (22572), Oromiya (22094) and Amhara (14124) had the largest female enrolment followed by SNNPR (13367) and Tigray (8516). Figure 7: Female TVET enrollment by Region in Ethiopia  Source: MoE, Ethiopia. In 2000 E.C (2007/08),2001 E.C (2008/09) and 2002 E.C (2009/10), there  were a total of 458 TVET institutions  in  the  country,  about  equally  divided  between  Government  and  nongovernment sponsorship. These institutions enrolled a total of 110129, 142592, 156483 female students in regular, evening and distance programmes.    Addis  Ababa  (42,375 in 2000 E.C (2007/08 and 42, 375 in 2001 E.C  (2008/09)),  Oromiya  (26,232  in  2000  E.C  (2007/08  and  35617  in  2001 E.C  (2008/09)),  Amhara (15,  659  in  2000  E.C  (2007/08  and  35,  617  in  2001  E.C  (2008/09)),  SNNPR  (12,663  in  2000  E.C (2007/08 and 13958) in 2001 E.C (2008/09))and Tigray (7537 in 2000 E.C (2007/08 and 7399 in 2001 E.C (2008/09)) had the highest female enrollment. In  2002  E.C  (2009/10),  female  enrolment  is  highest  in  Oromiya  (61976),  Amhara  (33749),  Addis Ababa (22989), SNNP (19998) and Tigray (12362).  The trends of female enrolments across the year 1997 E.C (2004/05)-2002 E.C (2009/10) for different regions are given below in figure 6.     0100002000030000400005000060000700002004/05 2005/06 2006/07 2007/08 2008/09 2009/101997 1998 1999 2000 2001 2002Tigray Amhara Oromiya B.G SNNPR A.A Dire Dawa                                  71 Figure 8: Trends of female TVET enrolment in Ethiopia by regions (1997 E.C. (2004/05)-2002 E.C (2009/10)  Source: MoE, Ethiopia. 6.4.  TVET Teachers in Ethiopia: Evidence from Secondary Data The  number  of  female  teachers  in  Ethiopia  had  also  increased  in  the  year  1999  E.C  (2006/07)  up  to 2002 E.C (2009/10). Figure 9: TVET Teachers in Ethiopia (1999E.C (2006/07)-2002 E.C (2009/10).  Source: MoE, Ethiopia. More recent statistics obtained from one of the well known TVET in Ethiopia-General Wingate TVET College (founded since 1938) show the following graduate profile, number of students by department/ field  of  specialization  and  male  and  female  dominated  departments.  The  number  of  female  graduate students in this college  is approximately the  same  from the  year 1994 E.C (2001/02) up to 2000 E.C (2007/08). However, there was a gender disparity since 2000 E.C (2007/08). 0100002000030000400005000060000700002004/05 2005/06 2006/07 2007/08 2008/09 2009/101997 1998 1999 2000 2001 2002Tigray Amhara Oromiya B.G5964 7569  7605 9871 1119 1441  1447 1845 7083 9010  9052 11716 020004000600080001000012000140002006/07 2007/08 2008/09 2009/101999 2000 2001 2002MaleFemaleTotal  72 Figure 10: TVET graduate in General Wingate TVET College (1994 E.C (2001/02)-2003 E.C (2010/11))  Source: General Wengate TVET College, Ethiopia Figure 11: Percentages of TVET graduate by gender in General Wengate TVET College (1994 E.C (2001/02)-2003 E.C (2010/11))  Source: General Wengate TVET College, Ethiopia Table 1: Number of students by department/options at General Wingate TVET College (1994 E.C-2001 E.C/2001/02-2008/09). Occupation Title  Male  Female Accounting  263  429 Secretary   8  632 Information Technology  254  198 Dress Making  37  151 Hair Dressing   51  158 Cooking  39  139 House Manger  20  110 Hotel Service  19  142 0100020003000400050002001/022002/032003/042004/052005/062006/072007/082008/092009/102010/111994 1995 1996 1997 1998 1999 2000 2001 2002 2003Male Female Total37.03 50.74 51.76  53.45  51.81  52.74 50.18 58.11 56.13  56.01  62.97 49.26  48.24 46.55 48.19  47.26 38.48 22.04 43.87 43.99 0.0010.0020.0030.0040.0050.0060.0070.002001/022002/032003/042004/052005/062006/072007/082008/092009/102010/111994 1995 1996 1997 1998 1999 2000 2001 2002 2003Percentage of Male Percentage of Female                                  73 Textile  90  149 Banking and insurance  146  305 Sales  132  229 Purchasing  131  252 Road Construction  594  97 Building Construction  710  138 Machinery  15  0 Surveying  623  297 Drafting  624  229 Wood Work  209  32 Concrete  78  26 Front office operation  0  40 Food and beverages  12  26 Bakery  0  34 Tailer  74  14 Source: General Wengate TVET College, Ethiopia Table 2: Department/options selected by students at General Wingate TVET College (1994 E.C-2001 E.C/2001/02-2008/09). Female Dominated Department  Male Dominated Department Accounting  Road Construction Secretary   Building Construction Information Technology  Machinery Dress Making  Surveying Hair Dressing   Drafting Cooking  Wood Work House Manger  Concrete Hotel Service  Tailer Textile    Banking and insurance    Sales    Purchasing    Front office operation    Food and beverages    Bakery    Source: General Wengate TVET College, Ethiopia. Statistics  from  General  Wingate  TVET  College  and  even  the  national  statistics  showed  that  the number  of  candidates  who  choose  their  departments  or  options  confirm  that  there  were  no  much observed  gender  stereotypes  though  the  number  of  female  participation  in  enrolment  are  comparable with male. However, more female students were represented in the accounts, hotels, secretarial, dress   74 making, information technology, hair dressing, cooking, house manger and etc whereas male students were dominant in the agriculture, construction like road and building, surveying, drafting, wood work), electricity, auto-mechanics and others.  These may be attributes to the following:   attitudes  held  in  society  about  the  lack  of  ability  of  girls  and  women  when  it  comes  to scientific  and  technical  courses,  and  also  the  stereotyped  images  of  scientific  and  technical careers being incompatible with a womans/mothers role.    Some  employers  are  reluctant  to  employ  girls/women  as  mechanics  or  technicians  perhaps because  these  fields  are  considered  to  be  manly.  In  the  same  scenarios,  it  was  noted  that boys  are  reluctant  to  enroll  in  occupations  such  as  hair  dressing,  tailoring  and  catering because these occupations are considered to be for women. This despite the fact that some of the men employed in such occupations generate high incomes; this also relates to the societal attitudes discussed above.    The  lack  of  female  teachers/instructors,  who  should  also  act  as  role  models  to  female students,  was  also  highlighted  as  well  as  the  need  to  make  TVET  attractive  for  all  teachers, women and men.    The  absence  of  counseling  and  career  guidance  services  in  schools  was  also  seen  to  further obstruct the informed choices that girls and boys would make about career choice. 7.  REVIEW OF DATA AND INFORMATION ON WOMEN ENTREPRENEURSHIP IN ETHIOPIA There are very limited available statistics on women inventors/innovators entrepreneurs. Data related to women entrepreneurship for Ethiopia is not available in a well known database called GEM (Global Entrepreneurship  Monitor)  Project4.  For  example:  To  the  best  of  our  knowledge,  a  survey  dealing exclusively with the issue of female entrepreneurs and innovators/inventors at Ethiopian level does not exist. The available information and literature review suggests that there is a gender gap in entrepreneurship and  that  women  face  some  specific  challenges  in  becoming  entrepreneurs.  However,  further information,  such  as  the  economic  sectors  in  which  women  entrepreneurs  operate  is  fragmented. Specific  statistics  on  women  inventors/innovators  entrepreneurs  and  women  entrepreneurs  in  science and  technology  do  not  also  exist.  An  alternative  is  to  identify  proxy  indicators  which  highlight innovative  activity  or  assets  and  skills  that  might  be  expected  as  the  basis  for  entrepreneurship incorporating  innovative  elements  in  Ethiopia.  Systematic  analysis  of  such  indicators  suggests  the likely  number  of  women  inventor/innovator  entrepreneurs  in  Ethiopia  is  low.  The  following  tables show the total enrollment in higher education institution and female enrolment in percentages in post graduate.                                                  4At  an  international  level,  the  most  well-known  initiative  to  collect  comparable  data  on entrepreneurship  is  the  GEM  (Global  Entrepreneurship  Monitor)  Project.  GEM  has  gathered information through both household surveys and specialist interviews since 1998, and now covers over 40 countries.                                    75 Table 3: Female Enrollment in Higher Education institution 2002 E.C (2009/10)   Government  Non-Government   Government and Non-government Undergraduate Degree  88319  25310  113629 Postgraduate-Masters  1485  171  1656 Postgraduate-PhD  47  0  47 Source: MoE, Ethiopia Table 4: Female Enrollment in postgraduate programs (1998 E.C/2005/06-2002 E.C/2009/10) Year  Male  Female  Total  Female % 1998 E.C (2005/06)  5746  639  6385  10.0 1999 E.C (2006/07)  6349  708  7057  10.0 2000 E.C (2007/08)  6652  703  7355    9.6 2001 E.C (2009/10)  8979  1146  10125  11.3 2002 E.C (2010/11)  12569  1703  14272  11.9 Source: MoE, Ethiopia In  Ethiopia,  according  to  the  Federal  Democratic  Republic  of  Ethiopia,  Ministry  of  Education, Education  Statistics,  Annual  abstract  of  2002  E.C  (2009/10)  showed  that  the  percentages  of  female enrollment in post graduate program is very low in  all field of specialization like for instance natural science, engineering and technology, business, medical sciences and others. Taking in to account the statistics and other similar literature review, the obstacles and difficulties that women face in becoming entrepreneurs in science and technology can be summarized as being: 1.  Contextual Factors:    Science and technology are still considered as a male sectors and women have difficulties in being recognized as credible entrepreneurs;   Womens educational choices and womens in employment resulting in the  number or stock of  women  that  could  potentially  set  up  a  business  in  science  and  technology  or  turn  an invention into a profitable market product being lower than the number of men;   Science and technology, innovation and inventions are concepts mostly associated with men and  male  areas  making these  fields less attractive  to  women and resulting in  women-related invention and innovation being less recognized as valuable business ideas;   Stereotypes  about  women:  science  and  technology,  innovation  and  inventionare  male-dominated sectors, in which women are perceived by market stakeholders as less credible or less professional. This means that  women entrepreneurs are sometimes seen  with skepticism by  potential  clients,  suppliers  and  business  partners  and  have  to  be  more  persistent  to  prove their knowledge, skills and capacities; and,   Traditional  views  about  the  role  of  women  in  society  and  greater  difficulties  in  balancing family responsibilities with working in fast-moving and competitive sectors that expect long and  flexible  working  hours  and  constant  training  to  beup-to-date  with  new  technological development and market opportunities.     76 2.  Economic Factors:    women  encounter  more  problems  in  accessing  substantial  and  suitable  economic  resources, such  as  venture  capital,  to  cover  the  high  level  of  investments  that  are  needed  to  develop  a scientific and technical business; and,   Difficulties  in  accessing  finance:  in  general  women  entrepreneurs  find  it  more  difficult  than men to access finance. The issue of accessing adequate finance is a greater problem in science and technology sectors and when a woman is trying to develop an innovation or invention for two  main  reasons.  Firstly  these  sectors  often  require  substantial  investments  (i.e.  product development,  product  marketing,  etc.)  and,  secondly,  women  attempting  to  operate  in  these sectors are seen as less credible by financial stakeholders and investors. 3.  Soft Factors   Women  have  less  access  to  science  and  technology  networks  that  are  important  for understanding  the  market,  creating  business  contacts,  and  meeting  potential  clients;  and positive role models are lacking.   Lack  of  access  to  relevant  technical  and  scientific  networks.  Access  to  these  networks  is essential  to  develop  business  ideas,  meet  potential  clients,  suppliers  and  business  partners, understand the market with its developments, opportunities and weaknesses, and get strategic information, cooperation and support.   Lack  of  business  training  when  undertaking  technical  and  scientific  studies  presenting entrepreneurship as a possible and achievable employment opportunity for women.   Womens  perception  that  they  lack  personal/entrepreneurship  skills  such  as  self-confidence, assertiveness  and  risk-taking.  In  general,  even  empirical  studies  showed  that  women  more than  men  report  the  lack  of  these  personal  and  entrepreneurial  skills  as  being  an  issue  in starting  a  business.  This  is  potentially  a  greater  obstacle  in  science  and  technology  sectors where both male dominance and levels of risk and uncertainty are higher.   Lack of role models sending positive messages that woman can be successful in these sectors and fields of activities and to whom women could turn formentoring and advice. In Ethiopia, data  on the  education statistics of female  that  have  the  potential to  move  into innovative entrepreneurship, either because, for example, they hold a PhD in science and technology or they work as  researchers  in  business  sectors  or  hold  a  senior  position  in  academia  in  science  and  technology fields, suggest that women tend to be underrepresented in these fields. 7.1.  Statistics  on  women  inventors/innovators  entrepreneurs  and  women entrepreneurs in science and technology: Experiences from other countries There  are  limited  specific  statistics  on  women  inventors/innovators  entrepreneurs  even  in  developed countries  like  Austria,  Czech  Republic,  Finland,  France,  Germany,  Greece,  Hungary,  Ireland,  Italy, Latvia, Poland, Spain, Sweden and the UK. The collection of such data  from these countries are also made  very  difficult  by  the  fact  that  these  types  of  entrepreneurship  are  not  linked  to  a  specific economic sector or type of innovation and could potentially be found across the economy. Some proxy indicators  do,  however,  suggest  that  the  number  of  women  inventor/innovator  entrepreneurs  is  low                                   77 across the above countries. For example, in Sweden and Finland the information on patent awarded by gender indicates that the percentage of women granted a patent is marginal, being 6% in Finland and 4% in Sweden. Likewise, the number of women applying for financial support for the development of their innovation is equally low, being 5% in Finland. In some member states there are figures, at local level,  on  the  percentage  of  women  participating  in  activities  of  spin-off,  indicating  that  women  are underrepresented, as the share of women tend to be from 10% (i.e. Austria) to 33% in Region. Specific  statistics  on  women  entrepreneurs  in  science  and  technology  are  extremely  are  within  these countries.  In  the  UK,  two  quantitative  sets  of  data  have  been  identified  by  the  project  entitled Evaluation on Policy: Promotion of Women Innovators and Entrepreneurship: the Case of 14 member states  of  Europe.  In  Sweden  and  Italy  some  data  can  be  extracted  from  statistics  on  female entrepreneurship  within  economic  sectors.  Germany  and  Latvia  have  acknowledged  the  lack  of reliable  quantitative  data  and  have  provided  estimates.  Austria  has  investigated  the  topic  and concluded that there is no quantitative data available. In  the  UK,  GEM  data  show  that  early  stage  activity  in  the  technology  sector  is  only  5%for  women compared with 12% for men, whereas established businesses in the technology sector is 11% for men compared  with  5%  for  women.  According  to  the  study  Under  the  Microscope:  Female Entrepreneurship  in  SECT  2006  produced  by  the  UK  Resource  Centre  for  Women  in  Science, Engineering  and  Technology  (SET),  there  is  only  one  female  owned  business  for  every  tenmale businesses  in  science  and  technology  sectors.  This  study  also  demonstrates  that  in  sectors  such  as mechanical  engineering  and  information  and  technology  the  number  of  female  entrepreneurs  is  so small that statistically reliable conclusions cannot be drawn. In Sweden, the 2007 NUTEK Yearbook shows that only 1% of female entrepreneurs are active within the  Information and Communication sector. In Italy, data  from the  Chamber of Commerce  show that female  enterprises in technological  sectors are  only2.5% of  the  overall  number of  women enterprises and only 1.4% operate in R&D. Research undertaken in other member states has acknowledged that there are no statistics available on this subject (i.e. Germany, Austria and Latvia). It has been pointed out that it is difficult to obtain data as  available  statistics  on  high-tech  start-ups  do  not  provide  information  on  the  owners  gender. Germany has actually estimated the number of women starting a business in science and technology to be  between  10%and  15%  of  the  overall  number  of  enterprises  in  this  sector,  whereas  Latvia  has estimated that 24% of all high-tech enterprises,  including both core and moderate innovation, are run by women. Beside statistics or estimates of the number of women entrepreneurs in science and technology, proxy indicators  can  be  used  in  the  above  remarkable  project.  The  Czech  Republic  provides  a  gender breakdown of scientific grants awarded to women for original research showing that the percentage of women is still low (22.88% in 2007). Likewise, the share  of women nominated for the Czech annual award  for  best  personality  in  science  and  technology  is  only  17.5%  and  the  share  of  women  wining this award is only 12.5%. In Italy, the regional business incubator I Tech-Off has only 17% of women amongst its beneficiaries.   78 The  statistics,  estimates  and  proxy  indictors  on  women  inventors/innovators  entrepreneurs  and women  entrepreneurs  in  science  and  technology  across  the  above  developed  countries  are  consistent and confirm the existence of a gender gap in these fields and developing countries as well. 8.  GENDER RELATED CONCERNS IN ETHIOPIA It must be noted however that there are still concerns about the following points   Lack  of  gender  disaggregated  data  and  women  innovators  and  entrepreneurs  in  the  TVET sub-sector:  Although  some  of  the  statistics  provided  show  the  representation  of  female  and male students in TVET programmes, there is largely a lack of gender disaggregated statistics in particular on women innovators and entrepreneurs. This is particularly problematic since in not  providing  gender  disaggregated  data  to  highlight  the  gender  disparities  that  exist  within this  sub-sector,  the  importance  that  should  been  given  in  correcting  the  gender  imbalance  is undermined.    Gender  inequalities  and  stereotypes  are  not  problem  atised:  It  is  obvious  that  gender, disparities, inequalities and stereotyping characterise the TVET sub-sector as elaborated. This nevertheless,  does  not  feature  in  the  statement  of  the  problem  facing  the  sub-sector  in  the TVET. Similarly in doing a Strength Weaknesses Opportunities and Threat (SWOT) analysis of  the  sub-sector,  the  gender  differences  and  stereotypes  are  not  even  considered  as  a weakness or challenge to the TVET sector. This may be the reason for the absence of specific strategies to address the gender issues in the TVET policy document.  9.  GENDER  RELATED  INTERVENTIONS  RECOMMENDED  FOR  THE  TVET POLICY IN RELATION TO WOMEN INNOVATORS AND ENTREPRENEURS IN ETHIOPIA Below are proposed recommendations:    Improving the information available: Improving the data and information available on women entrepreneurs in TVET Sub-sector by promoting studies and research on this topic, including having  specific  surveys  or  focus  groups.  Undertaking  a  gender  assessment  of  innovation policies  to  assess  how  big  the  gender  gap  is  and  identify  sectors  that  are  more  problematic (i.e.  having  data  on  the  number  of  women  participating  at  activities  of  business  incubators, spin-off, and on the number of women receiving research grants, M.Sc and MA doc and post-doctorate research scholarship, etc.).   There  would  be  merit  in  organising  a  focus  group  with  women  innovators  entrepreneurs, stakeholders dealing  with innovation policy and female entrepreneurship at  national level in order to explore possible ways of dealing with the gender gap in a joined up way.    Planning  for  informative  events  and  specific  training  to  encourage  women  to  consider entrepreneurship  as  a  viable  and  feasible  career  choice.  For  example,  entrepreneurship training  could  be  introduced  in  scientific  and  technical  universities/TVET,  research  centres and academia.   Improving  womens  self  confidence  in  entrepreneurship  by  providing  specific  training  in leadership, assertiveness, negotiation.                                   79   Planning  for  activities  aimed  at  facilitating  womens  networking  with  market  stakeholders (potential clients, suppliers, business partners, etc.)   Providing  financial  grants  and  loans  to  women  entrepreneurs  in  TVET  and  science  and technology, especially at the most critical pre-start ups and start-ups stage.   Training women on the variety of finance available.   Facilitating  womens  networking  with  financial  providers  (banks,  microfinance  institution, etc) and at the same time increasing the understanding of financial stakeholders on womens entrepreneurship  potential  for  TVET  graduates.  For  example,  regional  forums  with  female entrepreneurs,  business  development  centers  and  financial  stakeholders  could  be  created  in order to understand needs and to give aspiring female entrepreneurs a chance to present their business ideas to financial stakeholders.   Encouraging the creation of networks of female business angels as the evidence suggests that women more easily understand the economic potential and business value of other womens ideas.   Providing for individual mentoring, including from another successful female entrepreneur.   Raising  the  visibility  of  successful  female  entrepreneurs  and  providing  for  role  models  (for example, promoting awards for female entrepreneurship in science and technology, creating a collection of successful women entrepreneurs life stories, producing female entrepreneurship benchmarking).   Supporting  womens  development  of  their  business  ideas  (for  example  by  providing  for business and scientific coaching).   Raising  visibility  on  TVET  and  Women  entrepreneur/innovator  and  development  of  policy interventions: Having a survey on the topic of female innovative entrepreneurship and TVET would  be  the  first  step  for  increasing  awareness  on  this  topic,  disseminating  information  on the  gender  gap  and  obstacles  faced  by  women,  helping  the  development  of  the  policy  and promoting mutual learning across regions in Ethiopia.  10.  CONCLUSIONS A  healthy  developed  TVET  system  should  be  an  answer  to  some  of  the  challenges  facing  human resource  skills  development  for  sustainable  development  in  Ethiopia.  In  order  to  achieve  this,  it  is imperative that the TVET and gender policy as a key guiding document for this sub-sector addresses some  of  the  issues  that  pause  challenges  to  the  sub-sector;  among  these  are  the  gender  disparities, inequalities  and  stereotypes  and  obstacles  for  the  promotion  of  female  entrepreneurship  that characterise  the  TVET  subsectors.  This  is  particularly  important  considering  that  gender  equality  is emphasised in all key guiding policies of this country, and acknowledged as a cross-cutting issue in all sectors  and  sub-sectors  if  sustainable  development  is  to  be  attained.  Girls  and  women  should  on  the other  hand  be  given  special  attention  in  TVET  subsector  in  relation  to  encourage  them  to  be entrepreneur/inventor/innovator  considering  that  they  are  at  the  lower  ranks  of  skills  development, employment and income generation.     80 REFERENCES Federal  Democratic  Republic  of  Ethiopia,  Ministry  of  Education  (2004)  Education  Statistics  Annual Abstract, Addis Ababa, Ethiopia. Federal  Democratic  Republic  of  Ethiopia,  Ministry  of  Education  (2005)  Education  Statistics  Annual Abstract, Addis Ababa, Ethiopia. Federal  Democratic  Republic  of  Ethiopia,  Ministry  of  Education  (2006)  Education  Statistics  Annual Abstract, Addis Ababa, Ethiopia. Federal  Democratic  Republic  of  Ethiopia,  Ministry  of  Education  (2007)  Education  Statistics  Annual Abstract, Addis Ababa, Ethiopia. Federal  Democratic  Republic  of  Ethiopia,  Ministry  of  Education  (2008)  Education  Statistics  Annual Abstract, Addis Ababa, Ethiopia. Federal  Democratic  Republic  of  Ethiopia,  Ministry  of  Education  (2009)  Education  Statistics  Annual Abstract, Addis Ababa, Ethiopia. Federal  Democratic  Republic  of  Ethiopia,  Ministry  of  Education  (2006)  Ethiopia:  Education  Sector Development Program III, Addis Ababa, Ethiopia. Federal  Democratic  Republic  of  Ethiopia,  Ministry  of  Education  (2010)  Ethiopia:  Education  Sector Development Program III, Addis Ababa, Ethiopia. Federal  Democratic  Republic  of  Ethiopia,  Ministry  of  Education  (2008)  Technical  and  Vocational Education and Training (TVET) Strategy in Ethiopia, Addis Ababa, Ethiopia Federal  Democratic  Republic  of  Ethiopia,  Ministry  of  Finance  and  Economic  Development (2006).Ethiopia:Plan  for  Accelerated  and  Sustained  Development  to  End  Poverty  ,  Addis Ababa, Ethiopia. Federal  Democratic  Republic  of  Ethiopia,  Ministry  of  Finance  and  Economic  Development (2010).Growth and Transformation Plan of Ethiopia, Addis Ababa, Ethiopia. UNESCO  (2001)  Revised  Recommendations  Concerning  Technical  and  Vocational  Education, UNESCO, Paris  UNESECO (2001) UNESCO-TVET and Education for All (EFA)-www.unevoc.unesco.org/wiki Webster, J (2003) Gender Policy Review, Policy Directions Report Version 1 The World Bank Group, (2009) ICT ToolkitGender, ICT and Education, http://web.worldbank.org.                                     81 Appendix Table 1: TVET Enrollment by Field of Specialization in Ethiopia in 1997 E.C (2004/05) Occupation Title  Male  Female  Total Accounting  3971  4779  8750 Banking and Insurance  487  806  1293 Marketing  1364  1730  3094 Purchasing  840  1351  2191 Secretarial Science  189  6595  6784 Information Technology  3507  4214  7721 Textile Technology  141  279  420 Male Dress Maker  123  213  336 Female Dress maker  96  537  633 Food Preparation  192  476  668 Bakery and Confectionery Maker  74  235  309 House Holding  47  79  126 Hotel Service  87  254  341 Hairdressing and Beautification  45  405  450 Drafting  939  808  1747 Surveying  979  1065  2044 Wood Work  1033  229  1262 Road Construction  561  144  705 Building Construction  2034  602  2636 Electricity  2722  773  3495 Electronics  1003  306  1309 Auto Mechanics  2769  206  2975 General Mechanics  2402  269  2671 Machine Technology  699  148  847 Gymnastic and Atheletics  16  2  18 Ball (foot ball, etc.) Training  30  109  139 Law  1186  547  1733 Health Extension  128  1518  1646 Sales  16  81  97 Health  1462  3435  4897 Water Technology  660  181  841 Management  240  93  333 Library and Information Science  71  30  101 Others  337  97  434 Source: MoE, Ethiopia    82 Table 2: Field of Specialization selected by gender in 1997 E.C (2004/05) Field of Specialization selected by Female   Field of Specialization selected by Male  Accounting  Drafting Banking and Insurance  Wood Work Marketing  Road Construction Purchasing  Building Construction Secretarial Science  Electricity Information Technology  Electronics Textile Technology  Auto Mechanics Male Dress Maker  General Mechanics Female Dress maker  Machine Technology Food Preparation  Gymnastic and Atheletics Bakery and Confectionery Maker  Law House Holding  Water Technology Hotel Service  Management Hairdressing and Beautification  Libarary and Information Science Surveying  Others Ball (foot ball, etc.) Training    Health Extension    Sales    Health    Source: MoE, Ethiopia                                                    83 Ethiopian Health Information System (HIS) Dereje Mamo MoH, 23 March, 2012 Outline:   Business Process Re-Engineering   The Design of HIS    Definition of HMIS   Major HMIS Assessment Findings   The Reformed Design: TO - BE   AS - IS  Vs TO  BE   The Reformed Design: (guidelines, tools and reporting flow)    Steps of HMIS Implementation   About CHIS   HMIS Implementation status Business Process Re-engineering (BPR) in the Health Sector Business Process Reengineering   The fundamental rethinking and radical redesign of business processes, conducted in 2008   It is part of the National Government reform program    It is a sector wide initiative Redesign teams established, process owners assigned  Bench marking for best practices (country visit, document review)   Identify core and sub process   Each process described in terms of   Input, Process, Output, Interface, Stakeholder analysis Core process 1)  Healthcare Delivery 2)  Public Health Emergency Management 3)  Research and Technology Transfer 4)  Pharmaceuticals Supply 5)  Resource  Mobilization and Health Insurance 6)  Health and Health Related Services and Product  Regulation 7)  Health Infrastructure Expansion and Rehabilitation 8)  Policy Planning and Monitoring and Evaluation  Supporting Process 1)  Human Resource  Development/ Management 2)  Procurement, Finance and General Service 3)  Program Based Audit 4)  Public Relations   84 5)  Legal Service PPME   PPME is among the eight core processes of the health sector    Starts from continuous policy analysis and   Ends by delivering information for customers   PPME Sub Processes   Policy analysis and planning   Performance Enhancements   Monitoring and Evaluation   with the principles of one plan, one budget and one report  PPME Core Process Descri Sub Process  Major Activities Policy analysis and Planning  Policy analysis and Initiating Strategic Planning Annual Planning Performance Enhancement   Performance Based Contracting  Monitoring and Evaluation  Routine Data Collection & Aggregation PM & Quality Improvement Integrated Supportive Supervision Evaluation/Operational Research Inspection                                        85 Linkage within sub processes of PPME process         PPME logic Model              Policy AanalysisStrategic PlanningAnnual PlanningBalanced ScorecardM&ECore PlanComprehensive Plan  Information for CustomersImplemntation and PBCNeed for informed decision making and support to improve performancePerformance status, performance gaps & information for decisionRoutine Data Collection and AggregationAggregated data available for external customersPerformance Monitoring and QIPerformance Improvement actions based on findingsAggregated activity and Health Services dataPriorities for supportive supervision identifiedIntegrated SupportiveSupervisionOnsite support and improvement actions takenEvaluation Questions RaisedEvaluationJustified recommendations based on evaluation findings  86 The Design of Health Information System (HIS) Health Information System  Health Data Warehouse   Links all information systems    Unique Identification of Facilities  & GIS capacity development    Development of  a National Health data dictionary   Database design and web application    Enables data triangulation for all users HIS Strategic Plan   National HIS assessed and assessment results disseminated   Concept note developed  and endorsed    Core Technical  Working Team (CTWT)established   HIS assessment Results Re-validated   Draft HIS strategic plan for 10years is developed                                        87 Health Management Information System (HMIS) Introduction to HMIS  What is HMIS?   HMIS:-  An  information  system specially  designed  to  assist  in  the  management  functions  of  health programs including delivery of care.   HMIS'  is  an  organized  system  of  the  collecting,  processing,  storing  and  disseminating  data  in  the form of information needed to carry out the functions of management.  Major HMIS Assessment Findings: HMIS Analysis Methodology   Self administered questionnaire   On site observation   Document review   Interviews at all levels of health system   Topnotch international consultants hired (on HMIS and BPR)   Serious of technical consultation with program owners at different levels   And also representatives of major partners HMIS Determinants Assessed   Data Management   Workflow and process analysis   88   Level of staff effort on HMIS   Number of forms filled   Amount of time spent   Data quality   Information use for decision making   HR for HMI S   Number and mix (interdisciplinary)   Skill and capacity   Physical infrastructure (electricity, I CT)    Conducted between June & Sept. 2006   Quantitative & qualitative data The six critical areas assessed:    Information use   Data quality   Data burden    Human resource   ICT   Financial resources AS-IS Overview   Lack of standardization   Un-integrated and un-standardized recording and reporting    Duplicative data /information process   Recording   Reportingformat, flow   Different reporting formats/data definition   Uncoordinated initiatives   Poor linkage between data sources   Weak Performance Review system    Receipt of feedback, supportive supervision, peer review: by Health Institution    Data collection;  -  Too much data items (> 400 at HCs & WorHO) -  Irrelevant   Reporting problems    Incomplete, Untimely   Redundancy, parallel reporting                                   89   In effective and in efficient   Designed to transfer information to FMOH   Do not support data /information use at point of collection    Data analysis; -  Not done at the point of collection -  Lack of information use Too much data items  High data burden   90 The Reformed Design: TO  BE Rational for HMIS Reform   HMIS as a key component since the History of HSDP   It is a strategic issue: other components need HMIS   A major Health System issue (bloodline)   Respond to local and International requirements   Where are we now/How fast we are progressing towards?   Plan and target setting    performance review    HSDP, PASDEP, MDG, Harmonization   Respond to customer needs (BPR method)   effectiveness and efficiency    Decentralization VS evidence based decision making/    Local decisions have immediate and irreplaceable role  Benchmarks & new design principles   Local and International Benchmarks were adopted Based on:-   Core Set of indicators   information requirements for decision especially at the point of data collection   Integration of recording and reporting tools    Reduce reporting burden   Timely transfer of relevant data   Better quality of data Goal Comprehensive  and  standardized  national  HMIS  for  evidence  based  planning  and  management  of health services HMIS for decision-making at all levels - community level, health facility, woreda, regional and federal in order to provide:    Better information    Better decision   Better health Basic Principles of HMIS 1. Standardize  Indicators & definitions   Disease list for reporting & case definitions   Data elements   Recording & Reporting forms   Procedure manual   Information use guidelines  2. Simplify  Reduce data burden                                   91   Streamline data management procedures  3. I ntegrate  Single reporting channel    Integrated folder and MRU  4. I nstitutionalizeHMIS Strategies -  Capacity building -  Standardized and integrated data collection and reporting -  Linkage between information source -  Information use -  Appropriate technology/ICT Focus Areas of HMIS Minimize Data Burden -  Guided by list of relevant & actionable indicators -   Standardized work flow -   Simplified reporting formats  & schedule Focus on Data Quality Emphasis on data quality assurance LQAS, reporting completeness and timeliness  Focus on Information Use o  Strengthen information use at the periphery o  Self-assessment & Performance Monitoring using core set of indicators at all levels AS - IS Vs TO  BE Comparison (AS Is Vs TO BE) AS IS   Patient information  - In different rooms - Not available for 24 hrs - Care provider get partial information - Mistreatment of patient   Institutionalization - HMIS +- organizational structure - + - job description   92 - + - staffed Administrative Orientation     Pull system to retrieve information reports from lower levels  Information Dissemination   Program focused   No periodical newsletter TO BE   Patient information  -  Integrated to single MR -  Available any time for any case (fingertips of the care provider) -  Enhance quality of care -  Fast track system   Institutionalization  -  Job description & staffing based on process & pinpoint responsibility -  Qualification from diploma to masters level -  Organizational structure  Customer Orientation   Monitor performance to improve health service delivery at health service level; -  Self assessment -  Review meeting     Data Quality checks Information Dissemination   Integrated    Quarterly newsletter   Reporting quarterly                                    93   Indicators   As is  To be  Family health   50   21  Disease prevention  & control  130   47  Resource   35   28  Health system   30   12  Total   245   108  Reduction of data burden Service delivery reporting data elements Service level  Pervious HMIS  Reformed HMIS Health Post 130  825 data elements average: 353 50 data elements Health Center 101  649 data elements average: 401 150 data elements Hospital 184  858 data elements average: 457 150 data elements          94 Organized & systematic flow of reports    Stretched Objective (FMOH)   100% integration of patient information,   Ensure 100% use of health information to improve service delivery at the point of collection   Dissemination of aggregated service delivery report with in agreed time at each level - Timeliness from 50%  85% - Completeness from 57% - 85% - Data Accuracy from 60% - 85%   100% of the hospitals and all medical universities will be linked to provide telemedicine service The Reformed HMIS Guidelines  New design: Technical areas & instruments I ndicators and Case definitions    Definitions, interpretation, method of calculation, and data source. Disease classification and case definitions:    Includes  classification  of  diseases  to  be  reported  through  HMIS  and  case  definitions  (higher  & lower). HMI S Data Recording and Reporting Procedures:   Includes  formats  for  recording  client,  for  reporting  HMIS  data.    These  tools  are  based  on  the indicator definitions and disease classification. HMI S information use guidelines and display tools:    Includes guidelines for self-assessment by individuals and health institutions, as well performance monitoring such as supervision, participatory review, and dissemination.                                      95 Reformed HMIS List of Indicators [Total :108]   Family Health (21 indicators) - Reproductive Health (12 indicators)  - Child Health (3 indicators)    - EPI (6 indicators)     Disease Prevention & Control (47 indicators)  - All Diseases (5 indicators)       - Communicable Diseases (39 indicators) Malaria (4 indicators) TB and Leprosy (10 indicators) TB/HIV co-infection (2 indicators)  HIV/AIDS (17 indicators) Other Com. Diseases (6 indicators) - Non-com Diseases (1 indicators)    Hygiene & Environmental Sanitation (2 indicators)    Resources (28 indicators)  -  Assets (7 indicators)   -  Finance (9 indicators)   -  Human Resources (4 indicators)  -  Logistics (2 indicators)  -  Laboratory and Blood Bank (6 indicators)   Health Systems (12 indicators)     Health Service Coverage and Utilization (8 indicators)    - Management (2 indicators)   - HMIS and M&E (2 indicators)  The Reformed HMIS Tools Tools were developed:   Based on indicator definition and disease classification   After systematic review of:   Essential health service package   Programs implementation guideline   Existing recording & reporting practice    Consultation with  experts of different stakeholders and users   Individual Patient Medical Record;   Register    Tally Sheet   Reporting  Formats   +  Individual record; -  Integrated individual Folder   96 -  Individual Summary Sheet -  Patient Card -  RH/ANC card -  Master Patient Index -  Tracer card -  Service ID Card -  Appointment card Registers: 1)  FP        10)  Leprosy 2)  ANC/PMTCT     11) VCT 3)  Safe/post abortion     12) Pre ART 4)  Delivery      13)  ART 5)  Postnatal       14) OPD Abstract 6)  Infant Immunization   15) IPD (Admission, Discharge) 7)  OR         16) HEI (HIV Exposed Infant) 8)  Referral       17) Child Growth Monitoring 9)  TB         18) TT Register Tallies: 1)  Immunization tally     7)  IPD tally 2)  VCT         8) GM tally 3)  Pre ART enrollment tally    9) Repeat attendance tally 4)  ART enrollment tally   10) FP method dispensed count (HP,HC, and Hosp) 5)  ART regiment tally     11) Tracer drug Availability  (HP,HC, and Hosp) 6)  OPD tally       12) Tracer drug days out of stock  Standard reporting formats By Type O  Service  delivery report forms O  Disease (Morbidity and Mortality) report form O  Surveillance By Health institution O  Health post O  Health center/ Hospital O  WorHO/ZHD/RHB  Reporting Period  O  Immediate/ Weekly [Surveillance system] O  Service Delivery report form -  Monthly service delivery report form -  Quarterly service delivery report form -  Annual service delivery report form  O  Diseases reporting format (Quarterly)  -  OPD disease report form  -  IPD diseases report form                                    97 HMIS data flow               98 Time of reporting Quarters  Months  of the report Time the report should be received by: WorHO  ZHD  RHB  FMOH Quarter 1  Tikimt   8  15  21  28 Quarter 2  Tir   8  15  21  28 Quarter 3  Meazia   8  15  21  28 Quarter 4  Hamle   8  15  21  28 Note: report of previous year should not be later than 45 days of the next Year to be received by the FMOH; Nehase 15 Data quality check overview +  Data quality check: Data quality consists of 3 parameters   Data consistency: LQAS -  Congruence between recorded and reported data   Completeness: -  Representative completeness -  Content completeness   Timeliness:  -  Before defined deadline HF level report process                                    99 Requirements/Prerequisites for HMIS implementation O  MRU Renovation - Card room, shelves, and MPI box, PC ( HC/ Hosp) O  HR recruitment -  HMIS focal person/HIT, data clerk, card room clerk, runner O  Training - TOT , Facility based and refresher training O  HMIS materials -  Data collection & reporting tools (HC/Hosp)  O  PMT/ SA ( HC/ Hosp) and WHMT Deployment of Human Resource Recommended Minimum Staffing  RHB, ZHD, WorHO, Hospital, Health Center, HP Position  RHB  ZHD  WorHO  Hosp  HC  HP MPH/MSc   0  3*  0  0  0  0  0 Statistician  1  1  0  0  0  0 IT Technicians  1  5*  1  1  1  0  0 Health Information Technicians  2  1  1  2*  1  0 MRD Clerks  -  -  -  5*  2  0 Remarks: HIT  add one person/150 patients/clients/ day MRD Clerks -- add one person/100 patients/clients/ day Health Information Technician   In collaboration with FMOE, HIT  diploma Program established   Ethiopian occupational standard for HIT developed and officially endorsed at Level IV   HIT Model Curriculum developed   HIT TOTs conducted Pre Service Training   16 Regional Health Science Colleges have enrolled 1014 HIT    Accelerated training  curriculum finalized HR- Training status of HIT HIT In-service/ distance Training    HMIS implementation cannot wait for the HITs to be in place   RHBs currently hiring 10+3 IT graduates for HIT positions to start HMIS implementation   In service education provided to upgrade the IT diploma holders to Level IV HITs      100 Pre-Service Program (MSc) Type of Training  Training Institution  Supported by Health M&E (MSc)  Jimma University   PEPFAR/ Tulane University  Health Informatics (MSc/MPH)   Addis  Ababa  University; Gonder University University of Oslo, Norway  Biostatistics/ Informatics (MSc)  Mekele University   PEPFAR/ Tulane University Field Epidemiology (MSc)  Addis Ababa University   PEPFAR/CDC HMIS in-charge/HIT responsibilities   Is the secretary of the performance monitoring team   Takes note of team meetings and record on review minute book   Under the direction of service/program unit/department representatives   Collect, aggregate, analyze and prepare information for PMT meetings   Update and display information and monitoring charts   Closely follow the implementation of decision/action plans   Filing of action plans of the PM team    Steps of HMIS Implementation   Promotion, Orientation/advocay   HR recruitment and deployment   Material Preparation    Renovation--     Fulfilling shelves and MPI box   Distribution     Training    Implementation & Mentoring    Supportive Supervision                                              101 HMIS Implementation Status by Region   Community Health Information System (CHIS) Family Folder      Family folder with it cards    Rural and Urban 1)  Pouch   Health card   Yellow for Female   Blue for male   Integrated Maternal and Child care card   Screening tool (in cases of urban HEP) 2)  Simple field book 3)  Tallies   102 Family Folder The design of family folder for community health information system   Enables  close follow up on the health status of individual households with members   Creates  conditions  that  are  conducive  to  the  delivery  of  proper  health  care  services  and packages through provision of adequate data to the health care providers   Enables to closely monitor vital events (Birth, Death, Cause of death) FF Implementation Status                                              103 Statistical Analysis of Vaccination Coverage and Factors Influencing Full Immunization in Children of Age 12 To 23 Months in Ethiopia Kassahun Trueha Department of Statistics, Mizan  Tepi University Fikre Enquoselessie Abstract Background: Immunization during childhood has been proven to be the most effective strategy for the prevention of many infectious diseases.  Objective:  The  aim  of  this  study  is  to  assess  vaccination  coverage  and  identifying  factors  that  affect full immunization of children of the age between 12 and 23 months in Ethiopia.  Methods:  Data  for  the  study  were  obtained  from  2005  Ethiopia  Demographic  and  Health  Survey (2005 EDHS). Classical logistic regression analysis was used to investigate the relative importance of demographic,  socio-economic,  and  other  variables  in  determining  the  full  child  immunization  status and Bayesian logistic regression also used to see the  effect of those  variables and to compare  it with three different prior variance.  Results:  Results  of  the  study  showed  that  the  coverage  of  full  vaccination  varies  across  regions,  the highest in Addis Ababa (64.1%) to the lowest in Afar (0.9%), and it also showed that respondent who live  in  rural  area  had  only  14.6%  chance  to  fully  vaccinate  their  children.  The  classical  logistic regression  showed  that  variables,  place  of  delivery,  antenatal  visits  for  pregnancy,  frequency  of listening to radio, tetanus injections before birth, respondent educational attainment, region, place of residence, after birth whether health professional checked health, wealth index, number of children 5 and  under,  and  partner's  educational  attainment  were  important  factors  affecting  child  full immunization. Conclusion:  The  Bayesian  logistic  regression  came  with  more  significant  variables  and  when  we compare the Bayesian logistic regression we found that a prior with small variance is more preferable. The concerned body should give attention for people who live in rural area and hard to reach regions. Key Words: Child Full Immunization, Vaccination, Logistic Regression, Bayesian Logistic Regression. 1.  INTRODUCTION  Immunization during childhood has been proven to be the most effective strategy for the prevention of many  infectious  diseases  (Anderson  M.,  1992).WHO  estimates  that  as  many  as  2.5  million  deaths among  under-5  children  worldwide  are  averted  annually  by  immunization  against  diphtheria,  tetanus, pertussis, and measles (Global Immunization Data). By 1990, coverage with three doses of DiphteriaTetanusPertussis vaccine (DTP3) was said to have attained 79% globally, though sub-Saharan Africa and southern Asia lagged behind other regions, with only 52% and 68% coverage respectively. Limited improvements in coverage have been achieved since 1990 (UNICEF, 2007). Recent estimates indicates that  the  global  DTP3  immunization  coverage  of  infants  is  82%,  and  23.5  million  children  did  not   104 receive DTP3 vaccine in 2008 (Global Immunization Data), although the recent trend related to global vaccination coverage is positive with 120 countries reaching 90% DTP3 coverage in 2008, pockets of under vaccination continue to persist in parts of sub-Saharan Africa (WHO, 2009). An Ethiopian child is 30 times  more  likely to die  by  his or her fifth birthday than a  child in Western Europe  (UNICEF,  2005),  some  of  the  deaths  occur  from  illnesses  like  measles,  malaria  or  tetanus. According  to  Sharmily  R.  (2010),  child  mortality  rate  of  the  country  was  118  per  1000  live  births, which is one of the highest in the world.  Available data show that inequalities in immunization coverage persist across the developing country. For example, in Kenya, the proportion of children aged 12-23 months that are reported which received all  recommended  vaccinations  is  77.4%.  However,  this  proportion  varies  from  48.3%  in  the  North Eastern  Province  to  85.8%  in  the  Central  Province.  This  geographical  inequality  in  coverage  reflects the variation in the influence of determinants of full vaccination across the different provinces (Kishor S. and Johnson K., 2004). In New Zealand, at the beginning of 2010, 82% of Auckland children were fully  immunized  at  2  years  of  age  (Immunization  coverage  rate  in  Auckland  District  Health  Board- New Zealand, 2009), In 2003, only 72.5% of US children age 19 to 35 months are received all of the recommended  doses  of  diphtheria,  tetanus,  and  acellular  pertussis  (DTaP),  Haemophilus  influenzae type  b  (Hib),  hepatitis  B,  measles,  mumps,  rubella  (MMR),  polio,  and  varicella  vaccines  (National Immunization Survey,USA, 2003). Immunization  offered  the  greatest  benefits  for  health,  well  being  and  survival  of  children  than  any other  interventions  (UNICEF,  2005).  From  1960    2002,  a  fifty  percent  reduction  in  under  five mortality was observed. Immunization programmes saved the lives of nearly 4 million children (MOH, Ethiopia, 2005). Study shows that the cost to treat a vaccine preventable disease is 30 times more than the  cost  of  the  vaccine  (WHO,  Geneva,  2005).  Epidemiological  investigations  of  recent  outbreaks  of vaccine  preventable  diseases  indicated  that  incomplete  immunization  was  the  major  reason  for  the outbreaks.  Moreover,  a  low  immunization  rate  was  the  major  reasons  for  many  of  the  outbreaks  of infectious diseases in the past two decades (Gore P. et al., 1999). The  World  Health  Organization  (WHO)  launched  the  Expanded  Program  on  Immunization  (EPI)  in 1974.  The  program  focused  on  tackling  major  childhood  diseases:  measles,  tuberculosis,  pertussis (whooping-cough), diphtheria, tetanus and poliomyelitis, aimed at universal immunization of children against all the above mentioned diseases by 1990. Under the EPI, a child is likely to receive one dose of  BCG  for  protection  against  tuberculosis,  three  doses  of  DPT  (diphtheria,  pertussis  and  tetanus), three  doses  of  OPV  for  poliomyelitis  protection  and  one  dose  of  measles  vaccine  before  his/her  first year birthday. The  Expanded  Program  on  Immunization  (EPI)  started  in  Ethiopia  in  1980  with  the  intention  of increasing  the  immunization  coverage  by  10%  annually  and  reaches  100%  coverage  in  1990.  At  this time, the immunisation coverage figures vary largely among regions, in Tigray there is 80% of DPT3 coverage  where  as in Somali and Afar the  coverage   is 5%, resulting in a  national  DPT3 coverage  of about  56%  (DPT3  =  3  doses  of  diptheria,  pertussis  and  tetanus)  (WHO,2003). The  long-term  goal  of the Ministry of Health EPI Strategy is to achieve 90% DPT3 coverage in all regions. (WHO, 2005) and the coverage of measles proposed by WHO is reached 65% at national level in 2007.                                     105 Ethiopia is a very diverse country, with a need for development of specific strategies for reaching each area, by the implementation of new approaches called Reaching Every District (RED) and Sustainable Out-reach  Services  (SOS).  The  present  target  is  to  increase  the  coverage  in  certain  priority  areas  by 10% and in others by 5%,  to accomplish a total national  immunization increase by 6% in a  year. The objective set in 1980 was not met because of factors such as poor health infrastructure, low number of trained  manpower,  high  turnover  of  staff  and  lack  of  donor  funding.  The  same  factors  still  affect  the program today. To  increase  the  immunization  coverage  in  Ethiopia,  predictors  of  defaulting  has  to  be  identified through  studies.  The  objective  of  this  study  is  to  assess  vaccination  coverage  and  identifying  factors that affect full immunization of children of the age between 12 and 23 months in Ethiopia. 2.  Data and methodology  2.1  Study area and data Ethiopia  is  situated  in  the  Horn  of  Africa  between  3  and  15  degrees  north  latitude  and  33  and  48 degrees  east  longitude.  The  total  area  of  the  country  is  around  1.1  million  square  kilometers,  and  it shares  borders  with  Djibouti,  Eritrea,  Sudan,  Kenya  and  Somalia.  Ethiopia  is  a  country  with  great geographical diversity and its topographic features range from 4,550m above sea level to 110m below sea  level  (CSA  (Ethiopia)  and  ORC  Macro,  2001).  More  than  half  of  the  country  lies  above  1,500 meters.  There  are  broadly  three  climatic  zones:  the  Kolla,  or  hot  lowlands,  below  approximately 1,500  meters,  the  Weyna  Dega  at  1,500-2,400  meters  and  the  Dega  or  cool  temperate  highlands above  2,400  meters.  In  general  the  highlands  receive  more  rain  than  the  lowland  (EDHS,  2005). The population of Ethiopia was estimated at 83 million in 2007. Life expectancy at birth is about  54 years for women and 51 years for men (UN, 2009). The  main  target  population  of  the  study  is  children  between  12  and  23  months  old  of  mothers  in Ethiopia which were participated in 2005 Ethiopia Demographic and Health Survey.  The  data  for  this  study  was  obtained  from    2005  Ethiopia  Demographic  and  Health  Survey  (2005 EDHS),  EDHS  is  part  of  the  worldwide  measure  DHS  project  which  is  funded  by  the  United  States Agency for International Development (USAID). The 2005 Ethiopia Demographic and Health Survey (EDHS)  was  conducted  under  the  help  of  the  Ministry  of  Health  and  implemented  by  the  then Population  and  Housing  Census  Commission  Office  (PHCCO),  but  now  merged  with  the  Central Statistical  Agency  (CSA).The  data  is  analyzed  using  SPSS  software  Packages(version  13.0)  and Win BUGS soft ware. 2.2  Logistic Regression Analysis  Logistic  regression  analysis  extends  the  techniques  of  multiple  regression  analysis  to  research situations  in  which  the  outcome  variable  is  categorical.  Logistic  regression  allows  one  to  predict  a discrete outcome, such as group membership, from a set of predictor variables that may be continuous, discrete, dichotomous, or a mix of any of these (Gellman A. and Hill J., 2007).    106 Generally,  the  dependent  or  response  variable  is  dichotomous  (binary)  such  as  (saving  or  dis-saving, presence  or  absence,  success  or  failure,  etc).  The  logistic  regression  is  preferred  from  multiple regression  and  discriminate  analysis  as  it  results  in  a  biologically  meaningful  interpretation,  it  is mathematically flexible and easily used distribution and it requires fewer assumptions (Hosmer D. and Lemeshow S., 1989).  Unlike  the  discriminate  analysis,  the  logistic  regression  does  not  have  the  requirements  of  the independent  variables  to  be  normally  distributed,  linearly  related,  nor  equal  variance  with  in  each group (Tabachnick B. and Fidel  L., 1996). Logistic  regression  has an unusual  property  of easiness to estimate logit differences for data collected both retrospectively and prospectively (McCullagh P. and Nelder A.,1983), have contributed a lot to its importance in application areas.  There  are  two  main  uses  of  logistic  regression:    Firstly,  to  predict  the  group  membership.  Secondly, logistic regression also provides knowledge of the relationships and strengths among the variables. 2.2.1  Assumptions of Logistic Regression As indicated in the above sections, one advantage of the logistic regression is it gives us relaxation and flexible assumptions. There are, however, other assumptions one  should consider for the  efficient use of logistic regression as detailed in Hosmer and Lemeshow, (1989).   Logistic  regression  assumes  meaningful  coding  of  the  variables.  Logistic  coefficients  will  be difficult to interpret if not coded meaningfully. The convention for binomial logistic regression is to code the dependent class of greatest interest as 1 and the other class as 0.    Logistic regression does not assume a linear relationship between the dependent and independent variables.   The independent variables need not be interval, nor normally distributed, nor linearly related, nor of equal variance within each group.   The groups must be mutually exclusive and exhaustive; a case can only be in one group and every case must be a member of one of the groups.   Larger samples are needed than for linear regression because maximum likelihood coefficients are large sample estimates.    The  logit  regression  equation  should  have  a  linear  relationship  with  the  logit  form  of  the dependent variable.    Absence of multicollinearity.  2.2.2  Model Description  Since  the  response  variable  in  logistic  regression  is  usually  dichotomous  and  we  will  define  such  a response variable as Y, and denote the event Y=1, when the subject has the characteristic of interest and Y=  0,  when  the  subject  does  not  have  that  characteristic  of  interest.  In  logistic  regression,  a  single outcome  variable  Yi  (i=1...  n)  follows  a  Bernoulli  probability  function  that  takes  the  value  1  with probability of success 

 or the value 0 with probability of failure  

. This type of variable is 
called  a  Bernoulli  variable.  The  independent  or  predictor  variables  in  logistic  regression  could  be discrete, continuous or a mix of both.                                    107 In logistic regression, the relationship between the predictor and response variable is not linear. Instead, the  logistic  regression  function  is  used,  which  is  the  logit  transformation  of   (),  and  we assume  that  Y  is  dichotomous,  taking  on  values  of  1  (success)  and  0  (failure).  In  theory  population proportion  of  cases  for  which  
   is  defined  as  (
 )  and  
0  is  defined  as  
 . Because  of the  reasons discussed above, the  logistic regression  model  will be  used in order to address the  issues under objectives of this  study.  And in this case,  we  represent that  

     if the  child is not 
fully immunized and 
 , if the child is fully immunized. 
The  logistic  model  is  defined  as  follows.  Let  
be  a  dichotomous  outcome  random  variable  with 
categories  1  (not  fully  immunized)  and  0  (fully  immunized).    Let    denote  k  independent variables, where  (
 X is called regression matrix and without the loading column of 1's is termed as predictor data matrix. Then,  the  conditional  probability  that  a  child  is  not  fully  immunized  given  that  
  set  of  predictor variables is denoted by 
 . The expression 

 in logistic regression model can be 
expressed in the form of:                          The  relationship  between  the  predictor  and  response  variables  is  not  a  linear  function  in  logistic regression; instead, the logarithmic transformation of equation yields the linear relationship between the predictor and response  variables.  So an alternative  form of the  logistic regression equation is the  logit transformation of 
 given as follows: [
]   (
       The coefficient can be interpreted as the change in the log-odds associated with a one unit change in the corresponding  independent  variable  or  the  odd  increases  multiplicatively  by  

 for  every  one  unit 
change increase in x. 2.2.3  Parameter Estimation The  logistic  regression  model,  nonlinear  an  iterative  algorithm  is  necessary  for  parametric  estimation. The general method of estimation that leads to the least squares function under the  linear regression is   108 called maximum likelihood. It is this method that provides the foundation for our approach to estimation with  the  logistic  regression  model.  In  a  very  general  sense  the  method  of  maximum  likelihood  yields values  for  the  unknown  parameters  which  maximize  the  probability  of  obtaining  the  observed  set  of data.  In  order  to  apply  this  must  first  construct  a  function  called  likelihood  function.  The  maximum likelihood estimators of these parameters are chosen to be  those  values  which  maximize this  function. Thus, the resulting estimators are those which agree most closely with the observed data. If    is coded as zero or one  then the  expression for  
  above provides (for an arbitrary value  of , 
the  vector of parameters) the  conditional  probability that    is equal  to 1  given    (i.e.,    |). It follows  that    
    gives  the  conditional  probability  that    is  equal  to  0  given ,     |. 
Thus, for those  pairs  i i  , where i   the  contribution to the  likelihood function is  i, and for those  pairs  where  i   the  contribution  to  the  likelihood  function  is      
  ,  where  the  quantity 

  denotes  the  value  of  
  computed  at 

.  A  convenient  way  to  express  the  contribution  to  the 
likelihood function for the pair i i is through the Bernoulli distribution.           , where 
 ,        Since  the  observations  are  assumed  to  be  independent,  the  likelihood  function  is  obtained  as  the product of the terms given in the above expression as follows:                                            |    
                     The  principle  of  maximum  likelihood  states  that  we  use  as  our  estimate  of    the  value  which maximizes the expression in equation (*). However, it is easier mathematically to work with the log of equation (*). This expression, the log likelihood is defined as: [| ]  {
]}
 To find the  value of   that  maximizes  |   we differentiate the above equation with respect to  and  and set the resulting equation to zero. These equations are as follows: [
  And these equations are called the likelihood equations. For logistic regression the expressions in (**) and (***) are non linear in  and , and thus require special methods for their solution.                                    109 2.2.4  Assessing the Goodness of Fit Measures of goodness of fit are statistical tools used to explore the extent to which the fitted response obtained from the postulated model compares with the observed data. Clearly, the fit is good if there is a  good  agreement  between  the  fitted  and  the  observed  data.  As  explained  above  logistic  regression model will be used to describe and make inferences about the effects of predictors on the response.  There is no guarantee, however, that a particular model of this form is appropriate or that it provides a good fit to the data. So, we need to assess the goodness of fit of the model (Agresti, 1996).    The likelihood ratio test ( LRT or Deviance analysis)    Hosmer - Lemshow test and the Wald tests are the most commonly used measures of goodness of fit for categorical data (Hosmer D. and Lemeshow S., 1989). For this particular study we will use the above tests to assess the goodness fit of the data. 1.  The Likelihood Ratio Test The likelihood ratio is a function of log likelihood and is used in significance testing. A likelihood" is a  probability,  specifically  the  probability  that  the  observed  values  of  the  dependent  may  be  predicted from the observed values of the independents. Like any probability, the likelihood varies from 0 to 1. The log likelihood (LL) is its log and varies from 0 to minus infinity (it is negative because the log of any  number  less  than  1  is  negative).  LL  is  calculated  through  iteration,  using  maximum  likelihood estimation (MLE).  The likelihood -ratio test uses the ratio of the maximized value of the likelihood function for full model (
)  over  the  maximized  value  of  the  likelihood  function  for  the  simpler  model  (current  model  (
). The likelihood ratio test statistics equals:   *
+  [
)] This log transformation of the likelihood function yields a chi-square statistics. The differences in the deviances of two nested models measure the extent to which the additional terms improve the fit of the model to the observed response variable.  If we compare the two nested models Model (1):   
 Model (2):   
       The deviance under each model is, D1  with degree of freedom (n-h-1) and D2  with degree of freedom (n-k-1) respectively, where n is the number of binomial observations.  Model  (1)  is  nested  within  Model  (2)  since  Model  (2)  contains  more  terms  than  Model  (1).  The deviance denoted by D1 and D2 have the distribution     110 
 [(
)  (
)]
 [(
)  (
)]
 And 
 is the estimated likelihood of the full model. However, the deviance for individual binary data cannot  be  approximated  by  

  distribution.  This  is  because  of  the  inclusion  of  the  likelihood  ratio 
under the full model. But when comparing two deviances, the term involving     disappears and  
 [(
 This is the usual likelihood ratio test for comparing two models. Large values are encountered when 
  is small relative to 
 indicating that the current model is poor.  On the other hand, small values of D are obtained when 
 is similar to  

, indicating that the current model is good one.     
2.   Hosmer - Lemshow (H-L) Test The  H-L  Statistic  is  another  measure  of  lack  of  fit.  Hosmer  and  Lemshow  recommend  partitioning  the observations into 10 equal sized groups according to their predicted probabilities. Then  ((
 ))
 where,   = Number of observations in the 
 group 

Observed number of cases in the 
group,  

Expected number of cases in the 
group If H- L goodness of fit test is greater than 0.05, we do not reject the null hypothesis, that means there is no difference between observed model and predicted values, implying that the  model estimates fit the data with acceptable level. That is well fitting the models shown non-significance of on H-L goodness of fit test. 3.  The Wald Statistic  A  Wald  test  is  used  to  test  the  statistical  significance  of  each  coefficient    in  the  model.  The  test statistic is a chi-square statistic with a desirable outcome of non-significance, indicating that the model prediction does not significantly differ from the observed.  The hypothesis to be tested is: 
   Vs  
  at  level of significance The Wald test statistics, for this hypothesis is      
                                   111 where,  (

  is  the  square  of  the  estimated  regression  coefficient  and  (
)  is  the  variance  of 
. However,  several  authors  have  identified  problems  with  the  use  of  Wald  statistic.  Menard  S.  (1995) warns  that  for  large  coefficients,  the  standard  error  is  inflated;  lowering  the  Wald  statistic  (chi-square) value.  The  likelihood  ratio  test  is  more  reliable  for  small  sample  sizes  than  the  Wald  test  (Agresti  A., 1996).   2.3  Bayesian Logistic Regression Approach   The foundation of Bayesian statistic is the Bayes theorem which states that if A and B, are events and P  (B),  the  probability  of  event  B,  is  greater  than  zero,  then: | |
 The theorem is most commonly interpreted such that A represents an event that we think might be true (in frequents terms, a hypothesis) and B represents our observations. In this case: -  The  prior  estimate  of  probability    is  our  initial  belief  about  the  probability  of   being true.  -  The  posterior  estimate  |  is  the  probability  of    being  true  given  that    has  been observed.  -  The likelihood factor  | is the probability of event  occurring if  is true. Statistical  inferences  are  usually  based  on  maximum  likelihood  estimation  (MLE).  MLE  chooses  the parameters that maximize the likelihood of the data, and is  intuitively appealing. In MLE, parameters are assumed to be unknown but fixed, and are estimated with some confidence. In Bayesian statistics, the  uncertainty  about  the  unknown  parameters  is  quantified  using  probability,  So  that  the  unknown parameters are regarded as random variables. One of the strengths of the Bayesian paradigm is its ease in making predictions, If current uncertainty about    is  summarized  by  a  posterior  distribution.  In  Bayesian  inference,  the  posterior  distribution |  |),  links  the  assumptions  made  (the  prior  distribution)  with  the  empirical evidence  (the  likelihood).  The  posterior  distribution  is  derived  by  multiplying  the  prior  distribution over all parameters by the full likelihood function.  If    is  a  random  variable    ~   Probability  density  function  and  likelihood  function  |   
, then according to Bayes theorem the posterior distribution function can be  written as  | |  |      |   ,  where    is  the  prior  distribution  which  conveys  past knowledge of the parameter. Bayesian  statistic  is  concerned  with  generating  the  posterior  distribution  of  the  unknown  parameters given  both  the  data  and  some  prior  density  for  these  parameters.  Bayesian  statistics  provides  a  much   112 more  complete  picture  of  uncertainty  in  the  estimation  of  unknown  parameters,  especially  after  the confounding effects of nuisance parameters are removed (Walsh B., 2002). Bayesian  Logistic  regression  specifies  a  dichotomous  dependent  variable  as  a  function  of  a  set  of explanatory variables.  The likelihood contribution from the ith subject is Bernoulli:  
  where 
 represents the probability of the event for subject  who has covariate vector , and    indicates  the  presence,      ,  or  absence        of  the  event  for  that  subject  and     represent   1     column  vector  of  regression  coefficients  which  a  prior  are  from  some distribution  . For Bayesian logistic regression, let 
 where,   is the constant of the equation, 

's are the coefficients of the predictor variables and 
 is the predictors. If individual subjects are assumed independent from each other, the likelihood function over a data set of n subjects is:     |    *{
 2.3.1.  The Prior Distribution Prior  distributions  play  a  very  important  role  in  Bayesian  Statistics.  They  are  essentially  the  basis  in Bayesian analysis. Different types of prior distributions exist, namely informative and non-informative. Non-informative prior distributions are distributions that have no population basis and play a minimal role  in the  posterior distribution. The  idea behind the use  of  non  -informative  prior distributions is to make inferences that are  not  greatly affected by external  information or  when external  information is not  available.  On  the  other  hand,  informative  priors  have  a  stronger  influence  on  the  posterior distribution. The influence of the prior distribution on the posterior is related to the sample size of the data  and  the  form  of  the  prior.  For  the  current  study  non  -  informative  prior  distributions  will  be desired.  The  simplest  non-  informative  prior  distribution  assigns  normal  prior  distributions  for  the components of     
 )' is:             (
} ,                                        113 Where the most common choice for  is zero and  is usually chosen to be large enough to be considered as non-informative. 2.3.2.  The Posterior Distribution  Given  the  likelihood  of  logistic  regression  and  the  prior  distribution  given  above,  the  posterior distribution  of  the  Bayesian  logistic  regression  contains  all  the  available  knowledge  about  the parameters in the  model  and the  posterior distribution  is derived by  multiplying the  prior distribution over all parameters by the full likelihood function. Then the posterior distribution will be written in the form of:                  |  |       |  [,
}  where  | is the posterior distribution which is the product of the logistic regression likelihood and the normal prior distributions for the  parameters.  Conditional upon observing the sample, posterior distribution is now used to make statements about  , this is still a random quantity. For instance, the mean of the posterior distribution can be used as a point estimate of  . Computing the estimate of  of the posterior distribution may be difficult, for this reason we  need  to  use  non  analytic  method  such  as  simulation  techniques.  The  most  popular  method  of simulation technique is the Gibbs Sampling method which we will use in this study.  2.3.3.  The Gibbs Sampling Algorithm The  Gibbs  sampler  (Geman  S.  and  Geman  D.,  1984)  is  most  widely  use  MCMC  technique  and  is  a special case of Metropolis-Hastings algorithm where the random value is always accepted. The goal of Gibbs  sampling  is  to  find  estimates  for  the  parameters  of  interest  in  order  to  determine  how  well  the observable  data  fits  the  model  of  interest,  and  also  whether  or  not  data  independent  of  the  observed data fits the model described by the observed data. Gibbs sampling requires an initial starting point for the parameters. Then, one at a time, a value for each parameter of interest is sampled given values for the  other  parameters  and  data  once  all  of  the  parameters  of  interest  have  been  sampled,  the  nuisance parameters  are  sampled  given  the  parameters  of  interest  and  the  observed  data.  At  this  point,  the process is started over. The power of Gibbs sampling is that the joint distribution of the parameters will converge to the joint probability of the parameters given the observed data. One  advantage  of  the  Gibbs  sampler  is  that,  in  each  step,  random  values  must  be  generated  from univariate distributions for which a  wide  variety of computational tools exists (Gilks W. et al., 1996).   114 Frequently, these conditional distributions have a known form and, thus, random numbers can be easily simulated using standard functions in statistical and computing software. The Gibbs sampling algorithm is one of the simplest Markov chain Monte Carlo algorithms. To define the Gibbs sampling algorithm, let the set of full conditional posterior distributions be:  
)  To simulate using Gibbs Sampling algorithm we follow the following steps. 1.  Specify an initial value 
) 2.  Repeat for              Generate  
  from, 
       Generate 
  form, 
         Generate 
 from,  
 3.  Return the values  
 2.3.4.  Assessment of Convergence The Gibbs sampling algorithm is one of the simplest Markov chain Monte Carlo algorithms converges to the target density as the number of iterations become large. Formally, if we let    

 represent the transition density of the Gibbs algorithm and let 
 be  the  density  of  the  draw  

  after   iterations  given  the  starting  value 
,  then:                    |
|         Time  series  plots  (iteration  number  on  x-axis  and  parameter  value  on  y-axis)  are  commonly  used  to assess convergence. If the plot looks like a horizontal band, with no long upward or down ward trends, then  we  have  evidence  that  the  chain  has  converged.  Autocorrelation  plot  also  use  to  assess convergence. High autocorrelation in parameter chains often signify a  model  that  is slow to converge. For this particular study assessment of convergence will be tested using time series plot, Gulman Rubin statistic, Kernel Density and autocorrelation plot. 2.3.5.  Assessing Model Accuracy   After  model  convergence  has  been  achieved,  we  need  to  run  the  simulation  for  a  further  number  of iterations  to  obtain  samples  that  can  be  used  for  posterior  inference.  The  more  samples  we  save,  the more accurate will be our posterior estimates. One way to assess the accuracy of the posterior estimates is by calculating the Monte Carlo error for each parameter. This is an estimate of the difference between                                   115 the  mean  of  the  sampled  values  (which  we  are  using  as  our  estimate  of  the  posterior  mean  for  each parameter) and the true posterior mean. As  a  rule  of  thumb,  the  simulation  should  be  run  until  the  Monte  Carlo  error  for  each  parameter  of interest is less than about 5% of the sample standard deviation. 3.  Results and discussion  3.1. Descriptive Statistics  A total of 1684 children between the age of 12 and 23 months were included in the study. The mean age of the children is 14.46 months with standard deviation of 3.45. Males accounted for 50.6% of the total children. Table 4.1 shows the percentage of background characteristics of mother, according to the information. Many of the mothers (53.2%) were in the age group of 20   29 years. 83.6% of mothers were living in rural  area  and  the  majority  of  mothers  were  Orthodox  (42.5%)  with  minority  of  Catholic  (0.8%). Almost 50% of mothers had two children under 5 years old. Among all mothers who were included in this  study  74.9%  of  them  couldn't  get  an  opportunity  to  go  to  school.  92%  of  mothers  are  currently married  and  43.9%  of  mothers  were  in  the  age  group  of  15  to  18  years  when  they  had  their  first marriage.  Table  4.2  shows  some  variable  which  are  related  to  mother  health  care.  Majority  of  mother  (80.6%) delivered  their  child  at  home,  55.9%  of  mother  didn't  get  Tetanus  Toxoid  (TT)  injection  before  birth, and  89.7%  of  mother  couldn't  get  any  health  professional  to  check  their  health  after  birth.  Mother's highest number of antenatal  visit during their last pregnancy is 4 and above times,  which is 22.7% but 62.3% of mother didn't get antenatal visit.  Table 4.1. Summary Statistics for Background of the Respondent (Mother) (DHS, 2005) Background characteristics  Frequency  Percentage Mother's age      15-19      20-24      25-29      30-34      35-39      40-44      45-49  127 402 496 310  7.6 23.8 29.4 1  116 230 90 31 8.3 13.6 5.4 1.9 Place of residence     Capital, large city     Small city     Town     Countryside  101 102 74 1407  6.0 6.1 4.4 83.6 Religion      Orthodox     Catholic     Protestant     Moslem     Traditional     Other  715 14 280 645 16 14  42.5 0.8 16.6 38.3 1                                  117 .0 0.8 Number of children      One child     Two child     Three child  602 840 242    35.7   49.9   14.4 Educational attainment      No education     Incomplete primary     Complete primary     Incomplete secondary Complete secondary and higher  1261 245 31 97 50  74.9 14.5 1.8 5.8 3.0 Current marital status       Married       Living together       Widowed       Divorced  1548 92.0 1  118       Not living together  25 23 51 37 .5 1.4 3.0 2.1 Age at first marriage       Less than 15 years      15 to 18 years      Greater than 18 years  542 739 403  32.2 43.9 23.9  Table 4.2.Summary Statistics for Health Care of Mothers (DHS, 2005) Health related variables  Frequency  Percentage Place of delivery        Homes       Govt. health sector       Private  health sector       Other  1358 270 17 29  80.6 16.0 1.6 1.7 Tetanus injections before Birth      Received  no  9 5                                  119 injection       1  2 times injected      3  4 times injected      5  and  more  times injected 41 674 46 23 5.9 40.0 2.7 1.4 After  birth,  health professional  checked health       No       Yes   1511 173   89.7 10.3 Antenatal  visits  for pregnancy      No antenatal visits      One antenatal visit      Two antenatal visit      Three  antenatal visit      4  and  more antenatal visit  1049 72 67 114 382  62.3 4.3 4.0 6.8 227 Table  4.3  shows  the  distribution  of  Region  based  on  the  coverage  (in  percentage)  of  each  type  of vaccination among children aged 1223 months. In country level the coverage for POLIO 1 was around 72.9%, whereas that for POLIO 0 was much lower in comparison which is 19.4%. The highest level of   120 measles  vaccination  coverage  was  found  in  Addis  Ababa  (75.6%),  and  the  lowest,  in  Somali  (5.9%). Only 0.9% of children in Afar region were found fully vaccinated. The highest level of full vaccination was  found  in  Addis  Ababa  (64.1%).  Somali  region  showed  a  consistently  poor  result  for  each  type  of vaccination.  The  coverage  of  BCG  in  Ethiopia  at  the  time  of  survey  was  59.8%.  In  total  22.4%  of children in Ethiopia were fully vaccinated during the time of data collection.     Table  4.3.  Percentage  of  Children  Age  12-23  Months  Who  Received  Specific  Vaccines  in  Country Level, According to Region (DHS, 2005)   BCG  DPT  POLIO  MEASLES  ALL Region    1  2  3  0  1  2  3     Tigray  6.87  .788  71.5  51.8  19.2  89.1  78.8  57.5  63.4  32.6 Afar  7.86  7786  8.3  4.6  7.4  61.1  42.6  21.3  11.3  0.9 Amhara  7787  9785  47.9  32.6  10.9  76.0  70.8  47.2  35.7  17.2 Ormiya  9687  978.  43.2  28.7  17.1  73.0  61.2  42.4  28.9  20.1 Somali  768.  7.85  8.9  4.0  5.0  19.8  15.8  8.9  5.9  2.0 Ben  - Gumz 9985  9885  43  32.5  10.5  71.9  62.3  38.6  35.1  20.2 SNNP  7585  7789  50.2  35.0  20.9  74.4  66.4  51.6  38.6  20.9 Gambella  .58.  .78.  31.8  21.2  22.4  67.1  60.0  41.2  30.6  15.3 Harari  7.8.  7786  58.1  46.2  32.3  76.3  64.1  53.3  38.7  33.3 Addis abeba .586  ..89  85.9  78.2  67.9  96.2  91.0  79.5  75.6  64.1 Dire Dawa 6987  7685  67.9  62.8  34.6  80.8  79.5  66.7  55.1  42.3 Total  59.8  9786  47.4  34.6  19.4  72.9  64.1  46.1  37.4  22.4  Table 4.4. shows some socio  economic variables, 26.0% of mothers were in the lowest wealth index (poorest), 60.0% of mother didn't listen radio at all and only 14.0% of mother listen radio almost every day,  33.1%  of  mother  get  covered  and  protected  water,  and  Majority  of  mothers  (75.5%)  were  not working at the time of the study.          Table 4.4. Summary Statistics for Socio- economic Variables of Mother's (DHS, 2005) Socio    economic Variables Frequency  Percentage Wealth index      Poorest      Poorer  4326.                                  121      Middle      Richer      Richest 8 317 291 264 374 0 18.8 17.3 15.7 22.2 Frequency  of  listening  to radio      Not at all      Less than once a week      At least once a week      Almost every day  1011 385 52 236  60.0 22.9 3.1 14.0 Source of drinking water       Piped water      Open  and  unprotected water      Covered and protected water        Surface/river/dam/lake/stream      Rain/Bottled/Tanker and other  406 247 557 4 24.1 14.7 33  122 45 29 .1 26.4 1.7 Respondent  currently working      No      Yes  1272  412  75.5 24.5 3.2. Bivariate Statistical Analysis The  bivariate  statistical  analysis  addresses  the  marginal  effect  of  a  predictor  variable  on  the  response without taking into account other predictors. And it shows the association between the outcome variable and  other  predictor  variables,  which  are  done  by  cross  tabulation  of  the  dependent  variable,  full immunization  to  the  other  variables  independently.  Bivariate  chi-square  analysis  is  done  for  29 variables and 16 of them are significant at 25% significant level.  The  chi-square  test  shows  full  immunization  have  a  relationship  with  different  predictor  variables, according  to  the  result  respondent  who  live  in  rural  area  have  only  14.6%    chance  to  vaccinate  fully their children, but 58.5% of  children who are living in urban dwellers  are fully vaccinated. Only 8.8% mothers  who  live  in  Hard  to  reach  regions  had  their  children  fully  vaccinated  their  children  but  this percent become 44.7% for children's whose mother live in Highly accessible regions, like Addis Ababa, Dire  Dawa  and  Hareri.  Only  12.2%  children's  of  respondents  who  use  unprotected  water  as  source  of drinking  water  were  vaccinated  fully,  but  42.1%    of  respondent    who  use  Piped  water  vaccinate  their children  fully.  Only  16.1%  of  children  are  fully  immunized  where  whose  mothers  have  no  education, but those children whose mother are secondary and above have 53.1% chance to be fully immunized. In case  of  mother  frequency  of  listening  to  radio,  mothers  who  listen  radio  almost  every  day  have  better chance (54.2%) to vaccinate their child than mothers who didn't listen radio at all (11.0%) and 62.3% of children  whose  mother  got  3  and  more  times  tetanus  injections  before  birth  are  fully  immunized,  but only 9.1% of children are fully immunized where whose mother have no tetanus injection before birth. Mother  who  visit  health  sector  for  antenatal  care  for  four  and  more  times  have  57.1%  chance  to vaccinate  fully  their  children,  but  7.7%  of  children  are  fully  vaccinated  whose  mother  did  not  visit health sector for antenatal care. Children who are born at home were fully vaccinated only 12.2%. And 48.7% of children are fully immunized where  whose  mother are in richest wealth index but only 4.6%                                   123 of children are fully immunized where whose mother are in poorest wealth index. And for other similar results see appendix 1. 3.3. Logistic Regression Analysis After  doing  the  chi    square  test  of  association  we  take  16  significant  variables  to  the  logistic regression  analysis  because  they  were  significant  at  25%  level  of  confidence,  among  29  variables which  are  selected  from  the  child  data  of  EDHS  survey  (2005).  Among  16  variables  11  variables became significant with 5% level of confidence in logistic regression analysis using Forward Stepwise (Likelihood Ratio) method: place of delivery, antenatal visits for pregnancy, frequency  of listening to radio, tetanus injections before birth, region, place of residence, after birth weather health professional checked  health,  wealth  index,  educational  attainment  of  the  respondent,  number  of  children  5  and under, and partner's educational attainment. But before we interpret this result we should assess model fit. 3.3.1.  Assessing Logistic Regression Model The omnibus tests are  measures of how well the  model performs, the chi   square tests the difference between the initial model and the regression  model in terms of number of correctly classified subjects or it is the change in the -2 log-likelihood from the previous step. Since the omnibus test is significant the model in final step is better that includes variable.                   Table 4.5 Omnibus Tests of Model Coefficients      Chi  square  d.f  Sig.  Final step step Block Model 8.669 696.301 696.301 2   26 26 0.013 0.000 0.000 Cox & Snell R - Square and Nagelkerke R  Square, these are pseudo R - squares. Logistic regression does  not  have  an  equivalent  to  the  R-squared  that  is  found  in  OLS  regression.  The  Model  Summary with -2log-likelihood statistics shows the overall fit of the model. In this study Cox and Snell R square is 0.339.                   Table 4.6   Model Summery  -2log liklihood Cox and Snell R - square Nagelkerke R - square Final step 984.778  0.339  0.521 And  Hosmer  and  Lemeshow  test  also  a  goodness  of  fit  test  of  the  null  hypothesis  that  the  model adequately fits the data, since the Hosmer - Lemeshow goodness-of-fit test statistic is greater than 0.05, we  fail  to  reject  the  null  hypothesis  that  there  is  no  difference  between  observed  data  and  model-  124 predicted  values,  implying  that  the  model  fits  the  data  at  an  acceptable  level,  this  proves  that  the predicted data are not significantly different from the observed data.    Table 4.7 Hosmer and Lemeshow Test               Another way of assessing the goodness of the fitted model is to see how well the  model classifies the observed  data.  So  that  rather  than  using  a  goodness-of-fit  statistic,  we  often  want  to  look  at  the proportion  of  cases  we  have  managed  to  classify  correctly.    For  this  we  need  to  look  at  the classification  table.  In  the  classification  table,  cases  with  probabilities    0.50  are  predicted  as  having the event; other cases are predicted as not having the event. According to the result children's who are not  fully  immunized  are  94.1%  predicted  correctly,  for  children  who  are  fully  immunized,  58.7  % correctly  predicted,    and  all  children  who  are  included  in  the  model  86.4%  were  correctly  predicted. This table shows how many cases are correctly and how many cases are not correctly predicted, 1239 cases from not fully immunized  and 216 cases from fully immunized are correct predictions.    Table 4.8 Classification Table   Predicted Observed Fully immunized Percentage correct  Yes  No  Final step Fully immunized Yes   216  152  58.7 No   77  1239  94.1 Overall percentage         86.4 3.3.2.  Interpretation of the Results  After  doing  model  assessment  we  can  interpret  the  result  which  we  get  from  the  SPSS  soft  ware (version  13.0)    by  Forward  Stepwise  (likelihood  ratio)  method,  from  the  method  we  get  11    variables which  significantly  predict  the  dependent  variable  (full  immunization)  which  are  place  of  delivery, antenatal  visits  for  pregnancy,  frequency  of  listening  to  radio,  tetanus  injections  before    birth, respondent  educational  attainment,  region,  place  of  residence,  after  birth  weather  health  professional checked  health,  wealth  index, number of children 5 and under, and partner's educational attainment at 5%  level  of  significance.   The  log-odds  units  estimates  tell  us  about  the  relationship  between  the predictor variables and the dependent variable (full immunization), where the dependent variable is on the  logit  scale.  S.Es  are  the  standard  errors  associated  with  the  coefficients,  which  is  used  for  testing whether the parameter is significantly different from 0. Wald and Sig., these columns provide the Wald chi-square value and 2-tailed p-value used in testing the null hypothesis that the coefficient (parameter) is  0,  the  Wald  statistic  indicates  the  importance  of  the  predictor  variable  in  the  model,  If  the  Wald statistic is significant (i.e., less than 0.05) then the parameter is useful to the model so the 11 variables mentioned above are important to the dependent variable (full immunization) since they are significant  Chi  square  d.f  Sig. Final step  6.406  8  0.602                                   125 at  5%  level  of  confidence.  d.f,  this  column  lists  the  degrees  of  freedom  for  each  of  the  tests  of  the coefficients.  Exp(),  These  are  the  odds  ratios  for  the  predictors,   they  are  the  exponentiation  of  the coefficients. Table 4.9   Variables in the Equation.  Variables    S.E  Wald  d.f  Sig.  Exp() 95.0%C.I          for Exp() Lower  Upper Place of residence  Urban(ref.)                  Rural   0.829    0.271  9.343  1  0.002  2.291  1.346  3.898 Region  17.994  2  0.000   Highly accessible  regions (ref.)                 Moderately  accessible regions -0.290  0.248  1.368  1  0.242  0.749  0.461  1.216 Hard to reach  regions  0.782  0.306  6.557  1  0.010  2.187  1.201  3.979 Number of children 5 and under   16.324  2  0.000   One child (ref.)                 Two child   0.095  0.174  0.296  1  0.586  1.099  0.782  1.547 Three child  1.140  0.289  15.579  1  0.000  3.126  1.775  5.505 Respondents educational attainment   9.283  2  0.010   No education(ref.)                  Primary   -0.018  0.218  0.007  1  0.936  0.983  0.640  1.507 Secondary and above  -0.929  0.331  7.882  1  0.005  0.533  0.124  1.847 Frequency of listening to radio  35.445  3  0.000   Not at all(ref.)                 Less than once a week  -0.483  0.199  5.908  1  0.015  0.617  0.418  0.911 At least once a week  -0.902  0.407     4.921  1  0.027  0.406  0.183  0.900 Almost every day  -1.295  0.220  34.529  1  0.000  0.274  0.178  0.422 Partner's educational attainment    8.429  2  0.015   No education (ref.)                 Primary   0.481  0.202  5.677  1  0.017  1.618  1.089  2.404 Secondary and above  0.717  0.285  6.334  1  0.012  2.049  1.172  3.582 Tetanus injection before birth   24.155  2  0.000   Received no injection (ref.)                 1 to 2  -0.658  0.181  13.175  1  0.000  0.518  0.363  0.739 3 and more   -1.571  0.363  18.762  1  0.000  0.208  0. 102  0.423 Antenatal visit for pregnancy   68.373  4  0.000   No antenatal visit(ref.)                 One visit   -0.369  0.388  0.903  1  0.342  0.691  0.323  1.480   126 Two visit  -0.980  0.372  6.954  1  0.008  0.375  0.181  0.778 Three visit  -1.140  0.272  17.572  1  0.000  0.320  0.188  0.545 Four and more visit  -1.655  0.205  65.166  1  0.000  0.191  0.128  0.286 Place of delivery  Homes (ref.)                  Health institution   -1.874  0.219  73.181  1  0.000  0.154  0.100  0.236 After birth, health professional checked health No (ref.)                 Yes   -1.860  0.272  17.984  1  0.002  0.364  0.186  1.403 Wealth index  19.121  4  0.001   Poorest (ref.)                 Poorer  -0.753  0.325  5.360  1  0.021  0.471  0.249  0.891 Middle  -1.088  0.316  11.841  1  0.001  0.337  0.181  0.626 Richer  -1.231  0.323  14.511  1  0.000  0.292  0.155  0.550 Richest   -1.3.60  0.346  15.484  1  0.000  0.257  0.130  0.505 Constant   3.109  0.435  51.044  1  0.000  22.399     According to Table 4.9   the interpretation of the odds ratio for the predictor variables will be:-  Mothers  whose  place  of  residence  is  rural  were  2.291  times  more  likely  to  have,  not  fully  immunized children than mothers whose  place of residence is urban controlling for other variables in the  mode T  8his indicates that children who are living in rural area have less chance to be fully immunized than who are living in urban area.  Region  also  the  other  variable  that  significantly  predict  the  immunization  status  of  children's,  (the ministry    of  health  (MOH)  the  11  regional  states  of  the  country,  Ethiopia  are  categorized  into  three categories  based  on  their  current  performance,  progress  made  and  development  of  infrastructure  by highly accessible regions , moderately accessible regions and hard to reach regions, FHD/MOH, 1998 ) mothers who are living in Hard to reach regions (like Afar, Benshangul  Gumz, Gambella and Somali) were  2.187  times  more  likely  to  have,  not  fully  immunized  children  than  mother's  who  are  living  in highly accessible regions (like Addis Ababa, Dire Dawa and Hareri ) at the time of survey.  The  relationship  between  number  of  children  age  5  and  under,  and  the  dependent  variable  full immunization is significant, mothers who have three children were 3.126 times more likely to have, not fully  immunized  children  than  mothers  who  have  one  child.  This  may  indicate  that  the  full immunization status decreases as the number of children increases. Mothers educational attainment has also a significant contribution on child full immunization. Mothers whose  educational  attainment  is  secondary  and  higher  were  less  likely  (0.533  times)  to  have,  not immunized child than those who have no education at all. In  the  above  table,  we  have  identified  that  frequency  of  listening  to  radio  were  the  independent predictors of the  full immunization,  mother  who  have  a  habit of listening radio almost every day  were 0.274  times  less  likely  to  have,  not  fully  immunized  child  than  mothers  how  didn't  listen  radio  at  all.                                   127 And  mothers  who  listen  radio  less  than  once  a  week  were  0.617  times  less  likely  to  have,  not  fully immunized children than mothers who have no a habit of listening radio at all.  The  result  in  the  above  table  also  shows  that,  there  is  a  relationship  between  mother's  partner educational  attainment  and  full  immunization  of  children.  And  mothers  whose  partner  complete secondary and above have more (2.049 times), not fully immunized children than mother whose partner have no education.  Tetanus  injection  before  birth  have  significant  contribution  to  child  full  immunization,  mothers  who received  tetanus  injection  1  to  2  times  were  0.518  times  less  likely  to  have,  not  fully  immunized children than  mother  who did not receive  the injection, and  mothers  who received tetanus injection 3 and more times were 0.208 times less likely to have, not fully immunized children than mother who did not receive tetanus injection controlling the other predictors in the model.  Mother  who  attained  Antenatal  visit  for  pregnancy  were  less  likely  to  have,  not  fully  immunized children than who have not visit health sectors for antenatal care, mothers who have visit antenatal care three  times  were  0.320  times  less  likely  to  have,  not  fully  immunized  children  than  who  have  not attained the antenatal care visit and mothers who have four and more visit were 0.191 times less likely to have not fully immunized children than who have no antenatal visit.  Child full immunization were affected by the variable weather After birth, health professional checked health  or  not,  mother  who  get  this  service  were  0.364  times  less  likely  to  have,  not  fully  immunized children than who did not get the service.  Place of delivery also the other significant variable that contribute to the child full immunization status, children who are born at  health institution were 0.154 times less likely to be not fully immunized than children who were born at home.  The odds of not full immunization of children were decreased by a factor of 0.292 for the richer wealth index and by a factor of 0.257 in the Richest wealth index of mothers compared to mothers who are in poorest wealth index, which also indicate that immunization of children increases when the category of wealth index goes to lowest to highest. 3.4. Bayesian Logistic Analysis As we did in classical logistic regression we also used the 16 variable which are significant in univariate analysis at 25% level of significance to observe the effect of those variables on the dependent variable, child full immunization. The  Gibbs sampler algorithm was implemented  with 50000 iterations in three different chains, 20000 iterations are discarded as burn-in, so that the 30000 iterations are sampled from the full posterior distribution.  When we did the Bayesian logistic regression we  found place of residence , region, source of drinking water,  religion,  number  of  children  age  5  and  under,  respondent  educational  attainment,  frequency  of listening  radio,  partner's  educational  attainment,  tetanus  injection  before  birth,  antenatal  visit  for   128 pregnancy,  place  of  delivery,  weather  health  professional  checked  health  after  birth  and  wealth  index significantly contribute for the prediction of the dependent variable child full immunization.       3.4.1.  Assessment of Model Convergence  There are a lot of commonly used methods used to assess the convergence of MCMC output, but we did only some of them. 1.  Time series plot Time  series  plots  (iteration  number  on  x-axis  and  parameter  value  on  y-axis)  are  commonly  used  to assess convergence. If the plot looks like a horizontal band, with no long upward or downward trends, then we have evidence that the chain has converged. The  three  independently  generated  chains  demonstrated  good  chain  mixture  an  indication  of convergence  (see  Figure  4.1).  The  Time  series  plots  show  that  the  chains  with  three  different  colors overlap one over the other. Hence, we are reasonably confident that convergence has been achieved.    Figure 4.1: Convergence of Time Series Plots for the coefficients of place of residence, and respondent educational attainment.  2.  Gelman-Rubin statistic The Gelman-Rubin statistic for assessing convergence, for a given parameter, this statistic assesses the variability  within  parallel  chains  as  compared  to  variability  between  parallel  chains.  The  model  is judged  to  have  converged  if  the  ratio  of  between  to  within  variability  is  close  to  1.  The  green  line represents  the  between  variability,  the  blue  line  represents  the  within  variability,  and  the  red  line represents  the  ratio.  Evidence  for  convergence  comes  from  the  red  line  being  close  to  1  on  the  y-axis                                   129 and from the blue and green lines being stable (horizontal) across the width of the plot. Since in our plot the red line shows exactly close to one, this is evidence for convergence.  .b[1] chains 1:3iteration20000 30000 40000    0.0   0.5   1.0   1.5b[6] chains 1:3iteration20000 30000 40000    0.0    0.5    1.0 Figure  4.2:  Convergence  using  Gelman-Rubin  Statistic  for  place  of  residence,  respondent  and educational attainment. 3.  Autocorrelation function  This  option  produces  lag-autocorrelations  for  the  monitored  parameters  within  each  chain.  High autocorrelations  indicate  slow  mixing  within  a  chain  and,  usually,  slow  convergence  to  the  posterior distribution. The plots show that the three independent chains were mixed or overlapped to each other and hence this is an evidence of convergence.   b[13] chains 1:3lag0 20 40   -1.0  -0.5   0.0   0.5   1.0 b[14] chains 1:3lag0 20 40   -1.0  -0.5   0.0   0.5   1.0  Figure 4.3: Convergence of Autocorrelation Plots for coefficients of antenatal visit for pregnancy and place of delivery. 4.  Kernel Density  Here  is  another  recommended  technique  for  identifying  model  convergence.  The  plots  for  all statistically  significant  covariates  indicated  none  of  the  coefficients  have  bimodal  density,  and  hence the simulated parameter values were converged.   b[13] chains 1:3 sample: 90003   -0.8    -0.6    -0.4    -0.2    0.0   2.5   5.0   7.5  10.0 b[14] chains 1:3 sample: 90003   -3.0    -2.0    -1.0    0.0   0.5   1.0   1.5   2.0    130 Figure 4.4: Convergence for Density Plot of the Parameters for antenatal visit for pregnancy and place of delivery. 3.4.2.  Assessing Accuracy of the Bayesian Model To have accurate posterior estimates the simulation should be run until the Monte Carlo error for each parameter of interest  is less than about 5%  of the  sample  standard deviation.    As  given in Table  4.12, MC errors for all each predictor variables are less than 5% of its posterior standard error. This implies convergence  and  accuracy  of  posterior  estimates  are  attained  and  the  model  is  appropriate  to  estimate posterior statistics. Table 4.10 Standard Error and MC Error Results Parameters  5% of sd  MC error P.residence  0.01279  0.003067 Region   0.00712  0.001234 S.drinkingwater  0.006135  0.001136 Religion  0.002878  3.126E-4 N.children5andunder  0.00729  9.77E-4 Educ  0.007625  0.001051 F.listeningradio  0.003576  4.082E-4 B.last5year  0.007975  0.001107 Ageatfirstmarriage  0.005415  7.709E-4 R.currentlyworking  0.008845  8.199E-4 P.educ  0.00669  9.782E-4 TT.bb  0.007265  9.217E-4 A.visit  0.002462  3.226E-4 P.delivery  0.01082  0.001506 Ab.healthpcaheckedhelth 0.013725  0.001555 W.index  0.003621  8.948E-4 Once  model convergence and  model  accuracy is achieved  we  can talk about the  variables  which have significant  contribution  for  the  prediction  of  the  response  variable  child  full  immunization.  By  the analysis  of  Bayesian  logistic  regression  we  get  13  variables  which  are  significant  at  5%  level  of confidence, such as: place of  residence, region,  source of drinking  water, religion, number of children age 5 and under, respondent educational attainment, frequency of listening radio, partner's educational attainment,  tetanus  injection  before  birth,  antenatal  visit  for  pregnancy,  place  of  delivery,  whether health professional checked health after birth and wealth index. We can see the WinBugs result in Table 4.12. Variables  Mean  SD  MC error  2.5%  Median  97.5%  Start  Sample Alpha   2.606  0.3995  0.007049  1.819  2.605  3.398  20000  90003 P.residence  0.6308  0.2558  0.003067  0.1286  0.6312  1.133  20000  90003                                   131 Table 4.11 Bayesian Logistic Regression Output (Nodes). 3.4.3.  Bayesian Model Comparison When  analyzing  data  from  a  Bayesian  perspective  it  is  necessary  to  specify  prior  distributions  for  all unknown parameters. This can be a potential advantage, but in many situations no prior information is available which has lead to the use of non-informative prior distribution.  Perhaps  the  simplest  non  -  informative  prior  to  the  logistic  regression  model  is  to  use  a  normal    prior with  mean 0 and  variance  

  >  0 on each parameter 
j, The  mean of 0 encodes our prior belief that  j will  be  near  0.  The  variances
s  are  positive  constants  that  we  must  specify.  A  large  values  of  
  represents a less-informative prior belief. This indicates that a change in the prior variance may give us different  result  on  the  posterior  values.  So  it  is  valuable  to  show  the  difference  by  changing  only  the prior variance.    Our aim here  is to compare  the  Bayesian logistic regression  model  with three different  prior variance; model I (variance of 100), model II (variance of 1000) and model III (variance of 100,000). We run the WinBugs  with  similar  iteration  (50,000)  number  and  similar  burn    in  point  (20,000)  with  the  above different variance values.  1.  According to Significant Variables In  each  case  we  have  16  variables  which  were  significant  in  univariate  analysis  with  25%  significant level, but the variables which were significant are decreases with the increases of the value of the prior variance, we can see the result in Table 4.13. Region   0.4423  0.1424  0.001234  0.1647  0.4418  0.725  20000  90003 S.drinking  water -0.3775  0.1227  0.001136  -0.6181  -0.3771  -0.138  20000  90003 Religion  0.1412  0.0575  3.126E-4  0.02935  0.1409  0.254  20000  90003 N.children5and  under 0.4275  0.1458  9.77E-4  0.1421  0.4276  0.713  20000  90003 Educ  0.3681  0.1525  0.001051  0.07289  0.3676  0.668  20000  90003 F.listeningradio  -0.4203  0.0715  4.082E-4  -0.561  -0.4202  -0.280  20000  90003 B.last5year  -0.1458  0.1595  0.001107  -0.4588  -0.1462  0.1662  20000  90003 Ageatfirst marriage 0.0042  0.1083  7.709E-4  -0.2073  0.0039  0.216  20000  90003 R.currently working 0.0840  0.1769  8.199E-4  -0.2616  0.0835  0.432  20000  90003 P.educ  0.3327  0.1338  9.782E-4  0.07307  0.3321  0.595  20000  90003 TT.bb  -0.7324  0.1453  9.217E-4  -1.016  -0.7326  -0.448  20000  90003 A.visit  -0.3979  0.0492  3.226E-4  -0.495  -0.3976  -0.302  20000  90003 P.delivery  -1.834  0.2164  0.001506  -2.262  -1.833  -1.413  20000  90003 Ab.healthp cahecked health 1.009  0.2745  0.001555  0.4783  1.008  1.554  20000  90003 W.index  -0.3351  0.0724  8.948E-4  -0.4793  -0.3342  -0.195  20000  90003   132 As  we  saw  the  result  in  Table  4.13  model  I  have  more  significant  variables,  but  in  model  III  the significant  variable  is  only  one  so  in  case  of  significant  variables  model  I  is  more  preferable  than  the other model.  2.  According to DIC (Deviance Information Criteria) Bayesian  parametric  statistical  modeling  of  data  y  requires  specification  of  ,  the  probability model for y conditional on a set of parameters  , and   , the joint prior for  are made on the joint posterior given by                                           Spiegelhalter  et  al.  (2002)  defined  the  Deviance  Information  Criterion  (DIC),  and  is  given  by                                                  
 where, 
:  is the posterior mean of the deviance, which is exactly the same as if the  node 'deviance' had been monitored. This deviance is defined as                                                      

:  is  a  point  estimate  of  the  deviance  (        )  obtained  by  substituting  in  the 
posterior means  of  : thus             

: is 'the effective number of parameters', and is given by  
                                                    Thus 
 is the posterior mean of the deviance minus the deviance of the posterior means. The model with the smallest DIC is estimated to be the model that would best predict a replicate dataset of the same structure (Spiegelhalter et al. (2002)) As  we  observe  in  Table  4.14  the  DIC  value  of  model  I  is  less  than  model  III  and  it  is  also  less  than model II so we can conclude that model I is much better than the two models.  As a result when we analyze data in the Bayesian analysis we should worry about the value of the prior variance, small variance is better than large one to have a good model but we should careful about how much small it is to be non  informative prior. Table 4.12 Model Comparison Based on Significant Variables   Model I  Model II  Model III                                   133         Table 4.13 DIC Output for Model Comparison Model  
   Model I  1199.987  1200.931  12.036  1202.023 Model II  1520.220  1517.050  3.166  1523.390 Model III  2282.310  2282.200  0.109  2282.420 3.5. Discussion of the Results This study applies both the  Classical  and Bayesian techniques to analyze the  coverage  and the factors that affect the status of child full immunization. We develop and use logistic regression models to know the  effect  of  the  factors  associated  with  the  probability  of  being  not  full  immunization  of  children  in Ethiopia. A number of variables were used to explain the status of child full immunization. The  highest  level  of  full  vaccination  was  found  in  Addis  Ababa  (64.1%).  Somali  region  showed  a consistently  poor  result  for  each  type  of  vaccination.  The  coverage  of  BCG  in  Ethiopia  at  the  time  of survey was 59.8% which is much lower compared to a research conducted in west Bengal, India (2010) by  Som  S.  and  his  friends  which  was  90%,  and  in  Zambia  the  coverage  was  75.7%  (Satoshi  S.  et  al., 2010). In total 22.4% of children in Ethiopia were fully vaccinated during the time of data collection. Variables  Mean    2.5%  97.5%     Mean     2.5%    97.5%     Mean      2.5%   97.5% Alpha     2.600     1.811    3.396    0.1288    0.0688   0.1886   0.004518     -0.00168  0.0107 P.residence  0.6301    0.1283    1.131    0.1613    0.1023   0.2199  0.004778   -0.001428  0.01098 Region   0.4419   0.1641   0.7240    0.1902    0.1338   0.2465  0.00599   -1.646E-4  0.01222 S.drinking water -0.377  -0.6182  -0.1388    0.1616    0.1073   0.2163  0.005855   -3.495E-4  0.01204 Religion  0.1412  0.02935   0.2540      0.179    0.1329   0.2255   0.00848    0.002372  0.0141 N.children5  and under  0.427   0.1420   0.7136    0.1181   0.0613   0.1755   0.004119   -0.002043  0.0102 Educ  0.3681  0.07283   0.6682  -0.0072  -0.0658  0.05152   3.638E-4   -0.005842  0.0065 F.listening radio -0.420  -0.5610  -0.2802  -0.0722    -0.125   -0.0191   5.044E-4   -0.005684  0.0067 B.last5year  -0.145  -0.4584   0.1662    0.0834   0.0252   0.1414   0.003277   -0.002924  0.00945 Ageatfirst marriage 0.0042  -0.2072   0.2161    0.0884    0.0323   0.1443   0.003921   -0.002238  0.0100 R.currently working  0.084  -0.2612   0.4324  0.02925  -0.0310  0.08954      0.0011   -0.005176  0.00714 P.educ   0.332  0.0730   0.5950   0.0144  -0.0428  0.07169  0.001362   -0.004853  0.00752 TT.bb  -0.731   -1.010   -0.439  -0.0340  -0.0930  0.02469   7.044E-4   -0.005461  0.00687 A.visit  -0.397   -0.487   -0.300  -0.1611    -0.205  -0.1172  -2.638E-4   -0.006409  0.00586 P.delivery   -1.831   -2.259   -1.411  -0.0618    -0.122  -0.0015  -4.377E-4   -0.006667  0.00571 Ab.health Pcahecked health   1.003  0.4780   1.551  -0.0078  -0.0689  0.05345  -4.185E-5     -0.00624  0.00614 W.index  -0.334  -0.4788  -0.1949    0.0243 -0.0209    0.0699    0.004762  -0.001378  0.01088   134 Mothers  whose  place  of  residence  is  rural  were  2.291  times  more  likely  to  have,  not  fully  immunized children than mothers whose  place of residence is urban controlling for other variables in the  mode T  8his indicates that children who are living in rural area have less chance to be fully immunized than who are living in urban area. A similar result which is conducted in Assam, India shows that overall average was better in urban areas as compared with rural areas (Rup Kumar et al., 2008) and children living in urban areas were about two times more likely than their rural counterparts to be fully immunized (Prem et al., 2007).  Mothers educational attainment has also a significant contribution on child full immunization. Mothers whose  educational  attainment  is  secondary  and  higher  were  less  likely  (0.533  times)  to  have,  not immunized  child  than  those  who  have  no  education  at  all.  This  is  similar  result  with  (De  and Bhattacharya,  2002  and  Prem  et  al.,  2007)  children  are  more  likely  to  receive  immunization  if  the mother  is  at  least  a  middle  school  education  and  a  paper  done  by  Martin  M.  et  al.,  (2010)  which  is analyzed  by  multivariate  analysis  shows  that  mothers  who  had  completed  primary  education  having close  to  one  and  a  half  times  higher  odds  of  being  vaccinated  compared  to  those  of  mothers  with  no education.   In  the  above  table,  we  have  identified  that  frequency  of  listening  to  radio  were  the  independent predictors of the  full immunization,  mother  who  have  a  habit of listening radio almost every day  were 0.274  times  less  likely  to  have,  not  fully  immunized  child  than  mothers  how  didn't  listen  radio  at  all. And  mothers  who  listen  radio  less  than  once  a  week  were  0.617  times  less  likely  to  have,  not  fully immunized children than mothers who have no a habit of listening radio at all. These results confirm the result which says lack of information among the parents was one of the major causes of drop out in the vaccination coverage (Rup Kumar et al., 2008).    The  result  in  the  above  table  also  shows  that,  there  is  a  relationship  between  mother's  partner educational  attainment  and  full  immunization  of  children.  And  mothers  whose  partner  complete secondary and above have more (2.049 times), not fully immunized children than mother whose partner have no education. This result is different from other research results, Parents literacy plays a positive role in the childrens immunization (p<0.001) (Rup Kumar et al., 2008) and the children whose fathers had completed secondary education were significantly more likely to have received a vaccine than those whose  fathers  had  had  no  education  (Prem  et  al.,  2007).  So  this  may  be  happen  because  of  the interaction of the variable, partner's educational attainment and other variables. Table 4.14 Interaction of the Variable Interactions  Wald  d.f  Sig. P.educ * P.residence  7.351  2  0.025 P.educ * Region  26.309  4  0.000 p.educ * W.index  166.635  8  0.000 As  we  observe  in  the  above  table  the  variable,  mother's  partner  educational  attainment  has  interaction with place of residence, region and wealth index. So this interaction effect may change the direction of the influence of this variable.                                   135 Mother  who  attained  Antenatal  visit  for  pregnancy  were  less  likely  to  have,  not  fully  immunized children than who have not visit health sectors for antenatal care, mothers who have visit antenatal care three  times  were  0.320  times  less  likely  to  have,  not  fully  immunized  children  than  who  have  not attained the antenatal care visit and mothers who have four and more visit were 0.191 times less likely to have not  fully immunized  children than  who have  no antenatal  visit.  This result is also related  with the result obtained in the previous studies were the odds of full immunization of children was found to be 2.5 times higher in ANC visit after first trimester and 2.4 times higher in ANC visit in first trimester compared to the no ANC visit of mothers (Anjali Y. and Guruswamy M., 2007). Child full immunization were affected by the variable weather  After birth, health professional checked health  or  not,  mother  who  get  this  service  were  0.364  times  less  likely  to  have,  not  fully  immunized children than how did not get the service. A similar result was found in Wenago, South Ethiopia which was  conducted  by  Henoke  et  al.,  (2008)  using  logistic  regression  model,  there  was  a  significant association between utilization of postnatal care (PNC) service and completion of child immunization.  Place of delivery also the other significant variable that contribute to the child full immunization status, children who are born at  health institution were 0.154 times less likely to be not fully immunized than children  who  were  born  at  home.  A  similar  result  were  found  by  Odiit  A.  and  Amuge  B.  (2003),  east African medical journal and also Martin M. et al., (2010) shows that children born at the health facility had 1.3 times higher odds of full vaccination than other who were born at home. A result found in India, analyzed by multi level method says that children delivered in an institution are 2 times more likely to be fully immunized than children delivered at home (Anjali Y. and Guruswamy M., 2007). The odds of not full immunization of children were decreased by a factor of 0.292 for the richer wealth index and by a factor of 0.257 in the Richest wealth index of mothers compared to mothers who are in poorest wealth index, which also indicate that immunization of children increases when the category of wealth index goes to lowest to highest. A similar result was obtained by Odiit A. and Amuge B. (2003), family  poverty  have  a  significant  impact  on  child  full  immunization  and  economic  condition  of household was found to be significantly related with the acceptance of immunization (Bhuiya, 1995 and Prem et al., 2007 ).   4.  CONCLUSIONS AND RECOMMENDATIONS  4.1. Conclusions  In this  study 1684 children  were  included  with  mean age  of 14.5 month  and 3.45, standard deviation. Majority of mothers were in the age  group of 20   29 years. Among mothers who participated in this study 83.6% lived in rural area. And 74.9% of them couldn't get an opportunity to go to school. 80.6% of mothers delivered their child at home and 62.3% of mothers didn't get antenatal visit. In our country child full immunization coverage was 22.4% at the time of survey, among regions the largest coverage is accounted in Addis Ababa 64.1% and the lowest in Afar, 0.9%. From the bivariate analysis we can see that respondent who live in rural area have only 14.6% chance to vaccinate fully their children. In case of mother  frequency of listening to radio, mothers who listen radio  almost  every  day  have  better  chance  (54.2%)  to  vaccinate  their  child  than  mothers  who  didn't listen radio at all (11.0%) and Mother who visit health sector for antenatal care for four and more times   136 have  57.1%  chance  to  vaccinate  fully  their  children.  Children  who  were  born  at  home  were  fully vaccinated  only  12.2%  and  only  4.6%  of  children  are  fully  immunized  where  whose  mother  are  in poorest wealth index. From  the  classical  logistic  regression  analysis  the  independent  variables  place  of  delivery,  antenatal visits  for  pregnancy,  frequency  of  listening  to  radio,  tetanus  injections  before    birth,  respondent educational  attainment,  region,  place  of  residence,  after  birth  weather  health  professional  checked health,  wealth  index,  number  of  children  5  and  under,  and  partner's  educational  attainment  have  a significant contribution to child full immunization. When  we  did  the  Bayesian  logistic  regression  analysis  we  found  more  significant  variables,  place  of residence, region, source of drinking  water, religion,  number of children age  5 and  under, respondent educational attainment, frequency of listening radio, partner's educational attainment, tetanus injection before  birth,  antenatal  visit  for  pregnancy,  place  of  delivery,  weather  health  professional  checked health after birth and wealth index were significantly predict child full immunization.   To  do  a  Bayesian  analysis  the  appropriate  choice  of  prior  variance  is  crucial,  if  no  information  is available small variance is more suitable than large variance, not be very small to be non  informative prior.     4.2. Recommendations As  we  saw  the  results  and  the  conclusions  there  are  factors  that  greatly  affect  the  full  immunization status of children, so we recommend: The concerned body should give attention for people who live in rural area and hard to reach regions. Because most of the significant variables are related to people who live in those areas, most of them are not educated, couldn't get health institution facility for maternal care, have no  the access of pure water, have  no  information  and    most  of  them  are  poor.  So  as  to overcome  those  problems  special  attention should give to those mothers. Health workers should work hard on family planning, because number of children is a significant predictor variable.  The  concerned  body  should  plan  to  address  maternal  health  for  all  regions  if  it  is  possible  we  can combat  most  of  the  factors  like  tetanus  injection  before  birth,  antenatal  visit  for  pregnancy,  place  of delivery and weather health professional checked health after birth. Further  researches  should  be  conduct  on  recent  data  to  know  our  country  progress  toward  MDG  -  4. Finally,  if  researchers  have  interest  on  the  Bayesian  analysis  we  recommend  them  to  have  small variance on their prior distribution.                                         137 5.  REFERENCES Agresti  A. (1996): An Introduction to Categorical Data Analysis. John Wiley and So, Inc.                  New York. Odiit A. and Amuge B. (2003): Comparison of Vaccination Status of Children Born in      Health Units and those Born at Home. Anjali Y. and Guruswamy M. (2007): Child Immunization in Selected States of India: Community-level Effect of Education, Religion and Wealth. Antai D. (2008): Faith and Child Survival: The Role of Religion in Childhood   Immunization.  Bhuiya A., Bhuiya I., and Chowdhury M. (1995): Factor Affecting Acceptance of   Immunization Central Statistical Agency (CSA) (Ethiopia) and ORC Macro (2006) MOH (2005): Demographic and Health Survey Addis Ababa, Ethiopia and ORC Macro,  Maryland, USA.  FHD/MOH (1998): Routine EPI Coverage Report. MOH, Addis Abeba, Ethiopia. Federal Ministry of Health, Family Health Department (2005): National Strategy for Child Survival in Ethiopia ,Addis Ababa, Ethiopia.  Federal Ministry of Health, Ethiopia (2005): Health Service Extension Package     Implementation Guideline, Addis Ababa, Ethiopia. Federal  Ministry  of  Health  (2006):  Ethiopia,  Health  and  Health  Related  Indicator  of      Ethiopia. Addis Ababa. Geman  S.  and  Geman  D.  (1984):  Stochastic  Relaxation,  Gibbs  Distribution  and  the  Bayesian Restoration  of  Images.  IEEE  Transactions  on  Pattern  Analysis  and  Machine Intelligence, 6(6):721-741. Gilks  W.,  Richardson  S.  and  Spiegelhalter  J.  (1996):  Markov  Chain  Monte  Carlo  in  Practice. Chapman and Hall, London, UK. Gore  P.,  Madhavan  S.  and  Curry  D.  et  al.  (1999):  Predictors  of  Childhood  Immunization Completion in   a Rural Population. Soc Sci Med.48:1011-1027. Henoke  Tadesse,  Amare  Deribew  and  Mirkuzie  Woldie  (2009):  Predictors  of  Defaulting  from Completion  of  Child  Immunization  in  South  Ethiopia,  May  2008    A  Case  Control Study.  Hosmer  D.  and  Lemeshow  S.  (1989):  Applied  Logistic  Regression.  John  Wiley  and  Sons,  Inc., Newyork. Johnson  E.,  Botman  L.  and  Basiotis  P.  (1994):  Non  Response  in  Federal  Demographic  Surveys 1981-1991.   138 Johnson R., Dean A. and Wichern W. (1998): Applied Multivariate Statistical Analysis. 4th edition p 377-586. Kishor  S.  and  Johnson  K.  (2004):  Profiling  Domestic  Violence:  A  Multi  -  Country  Study. Calverton, Maryland: ORC Macro. Millenium Development Goals, 4. Reduce Child Mortality. (2005): Available at                http://www.unicef.org/mdg/childmortality.html.( accessed Nov,2010). Martin  M.,  Elizabeth  M.  and  Remare  E.  (2010):  Childhood  vaccination  in  informal  urban settlements in Nairobi, Kenya: Who gets vaccinated? Prem B., Shrestha S. and Ghimire J. (2007) Socio Cultural  and Geographical  Disparities in Child Immunization in Nepal. Kumar  P.,  Manash  B.,  and  Jagadish  M.  (2008):  Factors  Associated  with  Immunization  Coverage of Children in Assam, India: Over the First Year of Life. Satoshi  S.,  Kumiko  I.,  Yasuyuki  F.,  Alexis  C.,  Chris  B.,  Clala  M.  and  Hiroshi  S.  (2010):  The Impact  of  Community  -  based  Outreach  Immunisation  Services  on  Immunization Coverage with GIS Network Accessibility Analysis in Peri-Urban Areas, Zambia.  Sharmily R. (2010): Risk Factors for Childhood Immunization Incompletion in Ethiopia. Som  S.,  Pal  M.,  Chakrabarty  S.  and  Bharati  P.  (2010):  Socioeconomic  Impact  on  Child Immunization in the Districts of West Bengal, India. Tabachnick B. and Fidell L. (1996): Using Multivariate Statistics, 3rd edition. Harper Collins. UNICEF (2005): Millennium Development Goal report, UNICEF.  UNICEF  (2005):  Immunization  Remains  Vital  to  Child  Survival,  a  report  card  on         immunization number 3. WHO  and  UNICEF,  Countdown  to  2015  Decade  Report  (2000-2010)  (2010):  Taking  Stock  of   Maternal, Newborn and Child Survival, WHO & UNICEF: Geneva. WHO (2005): World health report. WHO, Geneva, Switzerland                                          139 Appendix  Chi  Square Analysis Output for the Dependent Variables and the Predictors Variable  Category Full Immunization  Total    Chi -   square (Sig.) LR (Sig.)  No  Yes Count % Count % Place of  residence Urban  115  41.5  162  58.5  277  260.499  (0.000) 220.496 (0.000) Rural 1201 85.4  206  14.6  1407 Region  Highly accessible regions  136  55.3  110  44.7  246 115.366 (0.000) 112.249 (0.000) Moderately accessible regions 816  78.5  223  21.5  1039 Hard to reach regions 364  91.2  35  8.8  399 Source of drinking water   Piped water  235  57.9  171  42.1  406  138.635 (0.000) 129.918 (0.000)  unprotected water  633  87.8  88  12.2  721 protected water  448  80.4  109  19.6  557 Religion  Orthodox   508  71.0  207  29.0  715 38.568             (0.000)   38.596  (0.000)   Catholic  11  78.6  3  21.4  14 protestant  227  81.1  53  18.9  280 Moslem  546  84.7  99  15.3  645 Traditional   13  81.3  3  18.8  16 Other   11  78.6  3  21.4  14 Number of children 5 and under One child  432         71.8  170  28.2  602  28.738 (0.000)    29.651  (0.000)  Two child  672  80.0  168  20.0  840 Three child  212  87.6  30  12.4  242 Educational attainment No education  1058 83.9  203  16.1  1261 123.399 (0.000) 108.129 (0.000) primary  189  68.5  87  31.5  276 Secondary and above  69  46.9  78  53.1  147 Frequency of listening to radio Not at all   900  89.0  111  11.0  1011  232.734 (0.000) 214.968 (0.000) Less than once a  276  71.7  109  28.3  385   140 week At least once a week 32  61.5  20  38.5  52 Almost every day  108  45.8  128  54.2  236 Births in last  five years One child  542  73.7  193  26.3  735 17.174 (0.000) 17.606 (0.000) Two child  673  80.8  160  19.2  833 Three and above  101  87.1  15  12.9  116 Respondent currently  working No  1004 78.9  268  21.1  1272  1.869 (0.172) 1.686 (0.194) Yes  312  75.7  100  24.3  412 Partner's educational attainment   No education   811  84.8  145  15.2  956 116.815 (0.000) 103.883 (0.000) primary  365  78.2  102  21.8  467 Secondary and above 140  53.6  121  46.4  261 Tetanus injections before  birth Received no injection  854  90.8  87  9.2  941 225.235 (0.000) 221.579 (0.000) 1 to 2  436  64.7  238  35.3  674 3 and above  26  37.7  43  62.3  69 Antenatal visits for pregnancy No antenatal visit     968  92.3  81  7.7  1049 413.637 (0.000) 387.386 (0.000)  One antenatal visit   58  80.6  14  19.4  72 Two antenatal visit   53  79.1  14  20.9  67 Three antenatal visit 73  64.0  41  36.0  114 Four and above  164  42.9  218  57.1  382 Place of delivery Home 1192 87.8  166  12.2  1358 380.851 (0.000) 377.944 (0.000) health institution   124  38.0  202  62.0  326 After birth, health professional checked health No 1230 81.4  281  18.6  1511     91.102 (0.000) 89.270 (0.000) Yes  86  49.7  87  50.3  173 Age at first marriage Less than 15 years   429  79.2  113  20.8  542 4.274  (0.118) 4.168  (0.124)  15 to 18 years  587  79.4  152  20.6  739                                   141 Greater than 18 years 300  74.4  103  25.6  403 Wealth index Poorest   418  95.4  20  4.6  438  244.445 (0.000)    245.885 (0.000)   Poorer  271  85.5  46  14.5  317 Middle   231  79.4  60  20.6  291 Richer  204  77.3  60  22.7  264 Richest  192  51.3  182  48.7  374                                  142 IDENTIFICATION OF RISK FACTORS IN UNDER-FIVE MORTALITY IN ETHIOPIA USING COUNT MODEL TIBEBU GETIYE WOLLEGA UNIVERSITY, COLLEGE OF NATURAL AND COMPUTATIONAL SCIENCES, DEPARTMENT OF COMPUTATIONAL SCIENCES, PROGRAM OF STATISTICS Abstract Background:Under-five death (U5CD) is used as a population health indicator. It remains a big issue for developing countries, especially as researchers attempt to distinguish what factors contribute to the high levels. However under five death is still an  issue  and most studies have not considered regional variations of mothers in their studies.  Objective:The  Objective of this study  is to investigate  the major risk  factors of under-five  child death taking into consideration various demographic, socio-economic and health and environmental factors  Method:  Thus,  the  study  analyzes  responses  mothers  on  the  number  of  deaths  of  children  aged  less than  60  months  that  they  have  experienced  in  their  lifetime  from  the  2005  EDHS  data.  Count  model are used to explore the major risk factors in under-five child death in Ethiopia. Result  and  conclusion:  Descriptive  statistics  results  show  that  nationally  approximately  one  third (36%) of mothers have lost at least one under-five child in their lifetime. This figure (percent) is almost similar  in  all  regions  except  Addis  Ababa  (which  is  16%).  The  multiple  Poisson  regression  results showed  higher  incidence  rate  of  under-five  deaths  for  SNNP,  Gambela  and  Ben-Gumuz,  while  lower rates were estimated for Somalia and Addis Ababa. It was observed that regional differences in under-five  mortality  were  reduced  in  magnitude  when  controls  were  added  in  the  regression  model.  The relationship  between  under-five  child  death  and  the  explanatory  variables  age  at  first  birth,  mother education level, religion, employment status of mother and economic status of mother are significant.  Key words: U5CD, Poisson, Extra-Poisson, Negative binomial 1.  INTRODUCTION 1.1.  Back Ground Of The Study Neonatal  mortality  refers  to  the  probability  of  dying  within  the  first  month  of  life;  Infant  mortality refers  to  the  probability  of  dying  between  birth  and  the  first  birthday;  child  mortality  rate  is  the probability  of  dying  between  age  one  and  five,  and  under-five  mortality  is  the  probability  of  dying between birth and the fifth birthday.  Demographers  have  for  a  long  time  been  interested  in  the  study  of  mortality,  which  is  one  of  the components  of  population  change.  Infant  and  child  mortality  are  among  the  best  indicators  of  socio-                                  143 economic  development  because  a  societys  life  expectancy  at  birth  is  determined  by  the  survival chances of infants and children. Child mortality, commonly on the agenda of public health and international development agencies, has received renewed attention as a part of the  United Nations Millennium Development Goals (MDGs). Approximately  9.7  million  infants  and  children  under  five  years  of  age  die  each  year,  with  large variations in under-five mortality rates and trends across regions and countries (UNICEF, 2006). Under-five  child  mortality  is  staying  higher  or  even  increasing  concentrated  in  few  countries  despite action  plans  and  interventions  made.  Mortality  rates  among  children  under  the  age  of  five  remain strikingly high throughout the majority of sub Saharan Africa (UNICEF, 2010). Of the thirty countries with  the  worlds  highest  child  mortality  rates,  twenty-seven  are  in  sub-Saharan  Africa  (UNICEF, 1999).The  regions  under-five  mortality  in  1998  was  173  per  1000  live  births  (UNICEF,  2000) compared  to  the  minimum  goal  of  70/1000  internationally  adopted  in  the  1990  World  Summit  for Children.  According  to  the  UNICEF  report  (2010),  in  sub-Saharan  Africa  1  in  8  children  dies  before his/her  fifth  birthday--nearly  20  times  the  average  for  developed  regions  (1  in  167). Thus,  under-five mortality  remains  a  big  issue  for  these  developing  countries,  especially  as  researchers  attempt  to distinguish what factors contribute to the high levels. About 472,000 Ethiopian children die each year before their fifth birthdays (national strategy for child survival in Ethiopia, 2005). This tragic  fact places Ethiopia sixth among the countries of the  world in terms  of  the  absolute  number  of  child  deaths.  Of  every  100  children  in  Ethiopia,  14  will  not  live  to celebrate  their  fifth  birthday.  The  national  Under-five  Mortality  Rate  is  about  140/1000,  with variations  among  the  regions  from  a  low  of  114  in  the  capital  city  Addis  Ababa  to  a  high  of  233  in Gambella and 229 in Afar. (Child Health in Ethiopia, 2004). Disparities in child health between and within countries persisted and widened considerably during the last  few  decades  (Gakidou  and  King,  2002;  Population  Reference  Bureau,  2004;  WHO,  2007; Population  Reference  Bureau  and  African  Population  and  Health  Research  Center,  2008).  The reduction  of  these  disparities  is  a  key  goal  of  most  developing  countries  public  health  policies,  as outlined  in  the  Millennium  Development  Goal  (Black  et  al.,  2003;  Jones  et  al.,  2003;  Lee,  2003; WHO, 2005; UNDP, 2007).  It is well recognized that disparities in child health outcomes may arise not only from differences in the characteristics of the families that children are born into but also in the socio-economic attributes of the community where they live (Frankenberg, 1995; Duncan  et al., 1998; Robert, 1999; Huie, 2001; Balk et  al.,  2004;  Kravdal,  2004;  Angeles  et  al.,  2005;  Montgomery  and  Hewett,  2005).  Indeed  the incorporation of community-level  factors in the analysis of child mortality provides an opportunity to identify the health risks associated with particular social structures and community ecologies, which is a  key  policy  tool  for  the  development  of  public  health  interventions  (Pickett  and  Pearl,  2001; Stephenson  et  al.,  2006).  Nonetheless,  while  researchers  have  devoted  considerable  attention  to  the impact  of  individual-level  factors  on  child  mortality,  less  is  known  about  how  community characteristics  affect  health  outcomes  for  children,  even  though  they  have  a  prominent  role  in theoretical  models  (most  notably  Mosley  and  Chen,  1984;  Schultz,  1984).  Existing  studies  generally have a limited focus in considering regional variation of child mortality.    144 The  main  aim  of  this  study  is,  thus,  the  determination  of  risk  factors  of  under-five    mortality  at  the individual  and  region  level;  and  quantifying  their  regional  variation  by  using  data  from  the  2005 Ethiopia Demographic and Health Survey. 1.2.   Statement of the problem Many demographers and scholars do believe  and recommend the  need to conduct  in-depth studies on the  various  aspects  of  infant  and  child  health  status  in  different  demographic,  economic  and  socio-cultural settings. The researcher shares the idea and the main reason behind this research is the need to study  the  socio-economic,  demographic,  health  and  environmental  determinants  and  differentials  of infant and child health status in Ethiopia. Understanding  the  geographic  distribution  of  under-five  mortality  is  crucial  to  policy  interventions. Mortality  in  most  parts  sub-Saharan  Africa  tends  to  cluster  by  area,  often  identified  as  high  or  low-mortality region (WHO, 2005).  Thus,  this  study  tries  to  address  the  regional  variation  of  under-five  mortality  and  explore  the  major risk  factors  of  infant  and  child  death  taking  into  consideration  various  health,  socio-economic  and environmental factors such as  mother age, mothers education, place of residence, economic  status of the household, etc based on the 2005 Ethiopia Demographic and Health Survey data. 1.3.   Objective General  objective:  To  investigate  the  major  risk  factors  of  under-five  child  death  taking  into consideration  various  demographic,  socio-economic  and  health  and  environmental  factors  through count specifications. Specific objectives   To identify the  most important factors that are related to the death of children under the age of five in Ethiopia.   To  investigate  the  different  levels  of  the  risk  factors  and  evaluate  the  probability  of  each  risk level. 1.4.  Significance of the study   To give emphases on the factors that have strong association with under-five mortality so that policy directives act on accordingly.   The  international  community  is  committed  to  MDGs,  most  of  which  are  closely  related  to health. In line with this, the results can assist policy makers in the health sector in their effort towards meeting the MDG are related to child mortality.    The study could be used as a stepping-stone for further studies.                                      145 1.5.   Limitations of the study One  of  the  potential  limitations  of  this  study  is  the  cross-sectional  nature  of  our  analysis.  The  study uses reported characteristics of mothers and households that may vary within time. Only mothers age at  first birth is  fixed, others are  time-varying covariates. However, in our analysis all covariates  were considered fixed during the study period or  are constructed based on the state of affairs at the time of the interview. Generating  accurate  estimates  of  under-five  mortality  poses  a  considerable  challenge  because  of  the limited  availability  of  high-quality  data  for  many  developing  countries.  Vital  registration  systems  are the  preferred  source  of  data  on  child  mortality  because  they  collect  information  as  events  occur (minimize  recall  errors  from  women)  and  cover  the  entire  population.  However,  many  developing countries like Ethiopia lack vital registration systems that accurately record all births and deaths.  1.6.  Organization of the Study This  study  is  presented  in  four  chapters.  The  first  chapter  gives  a  general  background  of  the  study, statement of the problem, objective, its significance and limitation of the study. Chapter 2 specifies the data  and  methodology  of  the  study  such  as  sources  of  data  and  variables  to  be  included  in  the  study with their coding and description. Methods of data analysis are also described in this chapter. Chapter 3 reports results from statistical data analysis. Finally, the last chapter presents discussion, conclusion and recommendations based on the findings of the study. 2.  MATERIALS AND METHODOLOGY 2.1.  SOURCES OF DATA The data in this study is based on the 2005 Demographic and Health Survey which is obtained from the Central  Statistical  Agency  (CSA),  Ethiopia.  The  2005  Ethiopian  Demographic  and  Health  Survey (EDHS)  is  the  second  compressive  survey  designed  to  provide  estimates  for  the  health  and demographic variables of interest for the following domains: Ethiopia as a whole; urban and rural areas of  Ethiopia  (each  as  a  separate  domain);  and  11  geographic  areas  (9  regions  and  2  city administrations). In general, the  DHS sample  is stratified, clustered and selected in two  stages. In the 2005  EDHS  a  representative  sample  of  approximately  14,500  households  from  540  clusters  was selected.  The  sample  was  selected  in  two  stages.  In  the  first  stage,  540  clusters  (145  urban  and  395 rural)  were  selected  from  the  list  of  enumeration  areas  (EA)  from  the  1994  Population  and  Housing Census  sample  frame.  In  the  second  stage,  a  complete  listing  of  households  was  carried  out  in  each selected  cluster.  Between  27  and  32  households  from  each  cluster  were  then  systematically  selected, and all women of reproductive age in the households are interviewed. Thus, this study analyzes responses from each of 9210 women (only those who have ever born a child, out of 14070 women of age 15-49 interviewed in 2005 DHS, and on the counts of the number of deaths of children aged less than 59 months that the mother experienced in her lifetime.     146 2.2.  VARIABLES INCLUDED IN THE MODEL The response variable of this study, Yi, is a count, which gives the number of deaths of children aged less than 59 months that each mother has experienced in her lifetime. Thus, Yi takes on values, yi= 0, 1  where i denotes the individual mother. This paper tries to include the most important expected determinants of risk factors of under five-child mortality  from  various  literature  reviews  and  their  theoretical  justification  from  the  source  data.  The explanatory variables at individual and household level to be analyzed are grouped as socioeconomic, demographic and health and environmental related factors.  The  Socio  economic  variables  under  consideration  are  education  level  of  mother,  place  of  residence, region,  economic  status  of  household,  employment  status  of  mother,  religion.  Age  of  mother  at  first birth  is  the  demographic  variable  considered;  and  source  of  water  supply  and  availability  of  toilet facility are considered among health and environmental variables. Detailed  description  of  socioeconomic,  demographic,  health  and  environmental  related  variables related to maternal death is presented as follows. No.  Description and Name                               Categories 1  Place of residence(RESIDENCE)   (0).  Rural (1).  Urban 2  Region/Administrative city(REGION)   (1). Tigray (2). Affar (3). Amhara (4). Oromiya (5). Somali (6). Ben-Gumuz (7). SNNP (8). Gambela (9). Harari (10). Dire-dawa (11). Addis Ababa 3  Education level of mother (EDUCMOTH)  (1).  no education (2).  primary (3).  secondary and higher 4  Source of water supply (WATER)  (0).  if the household has access to piped water (1).  otherwise 5  Employment status of mother (EMPLOMOTH) (0).  Non-working (1).  Working 6  Economic status of the household (WEALTH) (1).  Poor (2).  Medium (3).  Rich                                   147 2.3.  Introduction to Poisson, Extra-Poisson and negative binomial regression analysis            Poisson  regression  is  one  of  the  most  popular  techniques  for  regression  with  count  data.  Here  in Poisson model, one of the basic assumptions is that each under five  children  has the same probability of  dying  before  the  age  of  five.  More  realistically,  these  probabilities  may  vary  due  to  unexplained heterogeneous / unmeasured/ factors like  nutritional  status of mothers and child, breast feeding, place of  delivery,  neonatal  care,  post  neonatal  care,  and  the  like.  Such  variation  may  cause  the  under  five-child death counts to display more variation than predicted by the Poisson model. Extra variation then occurs  because  of  the  variability  from  mother  to  mother  on  the  probability  of  their  children  dying before  the  age  of  five  (because  of  the  above  factors).  Assuming  a  Poisson  distribution  for  a  count variable is often too simplistic, because of factors that cause overdispersion.  The  Negative  Binomial (NB)  regression  model  is a  direct extension of the  Poisson  model that  allows for  over-dispersion.  In  the  Poisson  regression  model,  the  dispersion  parameter  connecting  the  mean and variance is fixed at one; the NB regression model is simply a Poisson regression that estimates the dispersion  parameter,  allowing  for  independent  specification  of  the  mean  and  variance.  Because  the only difference between the Poisson and the NB lies in their variances, regression coefficients tend to be similar across the two models, but standard errors can be very different. When the outcome variable is over-dispersed relative to the Poisson distribution, standard errors from the NB model will be larger but  more  appropriate.  Thus,  p-values  in  Poisson  regression  are  low  and  confidence  intervals  are  too narrow in the presence of over-dispersion.  This study reviewed three modeling strategies for count data and their implementations in SPSS (only for goodness of fit test and descriptive statistics) and MLwiN. Basic Poisson models with and without the consideration of observed heterogeneity is a good starting point for count data modeling. For count data  with  some  evidence  of  over-dispersion,  Negative  Binomial  regression  with  a  more  liberal assumption on  variance is able  to provide  a  better solution. If the  over-dispersion results from a  high frequency  of  zero  counts,  advanced  composite  models  such  as  Hurdle  regression,  ZIP  regression  and Latent Class regression might give more satisfactory fit to the data.  However,  for  the  interest  of  this  paper  and  the  nature  of  the  data  considered,  we  only  fitted  and compared the Poisson, extra-Poisson and negative binomial models along with related statistical tests. Once  we  explain  the  Poisson  model  and  its  related  concepts,  other  count  models  are  extension  of Poisson models and are therefore straightforward.  7  Religion (RELIGION)  (1).  Christian (2).  Muslim (3).  Others 8  Availability of toilet facility (TOILET)  (0).  if there is a toilet(any kind) (1).  otherwise 9  Age at first birth(AGEFIRST)  (0).  age < 20 (1).  age >=20   148 2.3.1. Poisson regression 2.3.1.1.  The multiple regression models The effect of some factors on a dependent or response  variable  may be influenced by the presence of other  factors  through  effect  modifications  (i.e.,  interactions).  Therefore,  to  provide  a  more comprehensive  analysis,  it  is  very  desirable  to  consider  a  large  number  of  factors  and  sort  out  which are  most closely related to the dependent variable. This method, which is multiple Poisson regression analysis, involves a linear combination of the explanatory or independent variables; the variables must be quantitative  with particular numerical values for each observation unit. A covariate or independent variable  may  be  dichotomous,  polytomous,  or  continuous;  categorical  factors  will  be  represented  by dummy  variables.  In  many  cases,  data  transformations  of  continuous  measurements  (e.g.,  taking  the logarithm) may be desirable so as to satisfy the linearity assumption. 2.3.1.2.  Poisson Regression Model with Several Covariates Let 

 be independent random variables with   

 denoting the count of the number of U5CD 
from  the  ith mother.  Let  us  assume  that  a  discrete  random  variable      (number  of  U5CD)  is  Poisson- distributed  with  intensity  or  rate  parameter     ,    .  Then  the  Poisson  probability  mass  function, with rate parameter  is given by:                                                        (1) where   [], the  expected value  of    , equals the  variance   []  . Equality of  the  mean  with the variance is the equidispersion property of the Poisson model.  To proceed, we assume that for each individual mother, the probability of her children dying depends on the number of children exposed to the risk of mortality, hence children ever born. This then allows us to control the  number of children exposed to the  risk for a  given  woman,  which  we  call an offset. Let  
 be  an  offset,  where  

 is  defined  as  the  total  number  of  children  a  mother  had  in  her 
lifetime (the total number of live births from ith mother).  Our interest focuses on how the mean number of events changes due to changes in one or more of the factors.  Suppose  that  we  want  to  consider    factors,  
  simultaneously.  The  expected 
value of 
 can be written as: 
    )                   Taking natural logarithms, this is equivalent to:     
                                                     (2)                                   149 where   is  a  k+1  dimensional  parameter  vector  affecting  under-five  mortality  levels  and    (

) is the risk of the 
 mother. 2.3.1.3.  Testing Hypotheses in Multiple Poisson Regression  Once  we  have  fit  a  multiple  Poisson  regression  model  and  obtained  estimates  for  the  various parameters  of  interest,  we  want  to  answer  questions  about  the  contributions  of  various  factors  to  the prediction of the Poisson-distributed response variable. There are three types of such questions: 1.  Overall  test  taken  collectively:  does  the  entire  set  of  explanatory  or  independent  variables contribute significantly to the prediction of the response variable? 2.  Test for the value of a single factor: does the addition of one particular variable of interest add significantly  to  the  prediction  of  response  over  and  above  that  achieved  by  other  independent variables? 3.  Test  for  contribution  of  a  group  of  variables:  does  the  addition  of  a  group  of  variables  add significantly  to  the  prediction  of  response  over  and  above  that  achieved  by  other  independent variables? Overall Regression Test: We now consider the  first question stated above concerning an overall test for  a  model  containing  k  factors.  The  null  hypothesis  for  this  test  may  stated  as  All  k  independent variables  considered  together  do  not  explain  the  variation  in  the  response  any  more  than  the  size alone.  In other words,          
                                                        (3)                 
          This  can  be  tested  using  the  Deviance  (MCMC)  test  at  k  degrees  of  freedom.  The  deviance  statistic (McCullagh  and  Nelder,  1989)  can  be  thought  of  as  a  measure  of  how  well  our  model  fits  the  data. Generally  the  deviance  is  the  difference  in  -2*log  (likelihood)  values  for  the  fitted  model  and  a saturated model. The Deviance (log likelihood ratio statistic) is given by:         {
}                                                           (4) The  null  hypothesis  is  rejected  if     

  .Alternatively,  if     is  the  observed  value  of    and  if 
          , then    rejected.     150 Test for contribution of a group of variables:   Deviance test The contribution of a group of variables to the current model is evaluated by comparing the change in deviance  with  the  chi-square  value  for  the  difference  in  degrees  of  freedom.  Suppose  we  have  two regression models, M0 with p0 parameter(s) and deviance 

 and M1 with p1 parameters and deviance 
  where  M0 is a  sub  model  of  M1. A test of  whether the  smaller  model  M0 is adequate  to describe the  data  in comparison to the  larger  model  M1 is based on the  Deviance test statistic   
 which  has  a  Chi-Square  distribution  with  (p1-p0)  degrees  of  freedom.  We  cannot  use  Deviance  to compare two models when the models are non-nested.    Information criteria Spiegelhalter et al. (2002) use the deviance with MCMC sampling to derive a diagnostic tool known as the  Deviance  Information  Criterion  (DIC),  which  is  a  generalization  of  the  Akaikes  Information Criterion  that  includes  deviance  and  the  number  of  parameters  estimated  in  the  model.The  deviance information criterion (DIC) is given by:                    DI C = D + pD   where  D  is  the  posterior  mean  of  the  model  deviance  and  pD  is  the  effective  number  of  parameters. The  model  with  the  smallest  DIC  offers  the  best  fit.  The  DIC  can  be  applied  to  non-nested  models. Note  that  for  single  level  models  the  DIC  statistic  will  give  the  usual  deviance  (-2  log  likelihood) value.  Test  for  a  Single  Variable  (individual  test)  Let  us  assume  that  we  now  wish  to  test  whether  the addition  of  one  particular  independent  variable  of  interest  adds  significantly  to  the  prediction  of  the response  over  and  above  that  achieved  by  other  factors  already  present  in  the  model.  The  null hypothesis for this test may be stated as Factor 

 does not have any value added to the prediction of 
the response given that other factors are already included in the model. In other words,                                                (5) To test such a null hypothesis, one can use                
                                                                                                  (6) where   

  is  the  corresponding  estimated  regression  coefficient  and  

    is  the  estimate  of  the 
standard error of  . This test statistic has the t-distribution with n-k-1 degree of freedom.                                     151 2.3.1.4.  Poisson Log linear Models The Poisson distribution has a positive mean . Although a generalized linear model (GLM) can model a positive mean using the identity link, it is more common to model the log of the mean. The log mean is the natural parameter for the Poisson distribution, and the log link is the canonical link for a Poisson GLM.  A  Poisson  log  linear  GLM  assumes  a  Poisson  distribution  for   and  uses  the  log  link.  The Poisson log linear model with explanatory variable  is (Agresti, 2002)          
                                                                                  (7) In  the  general  Poisson  regression  model,  we  think  of  

as  the  expected  number  of  under  five-child 
death  from  the    mother  and  the  total  number  children  ever  born  from  the  
  mother  is 
.  This means parameter   will depend on the population size and the total number of children ever born from the individual mother. Thus the distribution of  

 can be written as: 
                The  logarithm  of  the  exposure   

  is  the  offset  (scale  variable)  in  a  generalized  linear  model 
terminology.  It  is  differentiated  from  other  coefficients  in  the  regression  model  by  being  carried through as a constant and forced to have a coefficient of one (Gelman and Hill, 2007). Thus, the GLM with an offset is given by                                                                                                   (8)  Including log (exposure) as a predictor in the Poisson regression model in some settings makes sense in that it can allow the data to fit better; in other settings, it is simpler to just keep it as an offset so that the estimated rate 
 has a more direct interpretation. Furthermore, the number of children born will be equal  to  the  observed  deaths  if  the  coefficients  of  the  independent  variables,  denoted  by  ,  are  all equal to zero. Since   is a constant, any variation in the coefficients of the independent variables will show up affecting the dependent variable and not the number of children born. 2.3.2. Overdispersed (Extra-) Poisson model It  is  possible  to  account  for  overdispersion  with  respect  to  the  Poisson  model  by  introducing  a dispersion parameter  into the relationship between the variance and the mean:              
                                                                                           (9) When         we have ordinary Poisson model, when    we have the overdispersed Poisson  model. Note that  the  introduction of the  dispersion parameter,  however, does not introduce a new  probability  distribution,  but  gives  a  correction  term  for  testing  the  parameter  estimates  under Poisson model. The models are fit in the usual way, and the parameter estimates are not affected by the   152 value  of    ,  but  the  estimated  covariance  matrix  is  inflated  by  this  factor.  This  method  produces  an appropriate  inference  if  overdispersion  is  modest  (Cox,  1983)  and  it  has  become  the  conventional approach in Poisson regression analysis. There are two ways of dealing about overdispersion:   Adjust  estimated  standard  errors;  when  we  are  primarily  concerned  with  testing  hypotheses regarding  parameter  estimates.  That  is  multiplying  the  standard  errors  of  all  the  coefficient estimates  by  the  square  root  of  the  estimated  overdispersion.  Without  this  adjustment,  the confidence intervals would be too narrow, and inferences would be overconfident.   Use  an  alternative  distribution  as  your  random  component  (i.e.,  model  the  extra  variability)   When our concern is prediction. 2.4.  Test for dispersion A  natural  basis  for  testing  the  adequacy  of  the  Poisson  model  is  the  relationship  between 
   and   

 .  To  assess  the  adequacy  of  the  negative  binomial  model  over  the  PR 
model,  we  test  the  hypothesis  that  the  mean  and  the  variance  are  equal  (equi-dispersion).  Here  the diagnostic tests are concerned with checking for this assumption. Deviance and Pearson Chi-Square divided by the degrees of freedom are used to detect over dispersion or underdispersion in the Poisson regression. Values greater than 1 indicate overdispersion, that is, the true variance is bigger than the mean, where as values smaller than 1 indicate underdispersion, that is, the  true  variance  is  smaller  than  the  mean.   Evidence  of  underdispersion  or  overdispersion  indicates inadequate  fit  of  the  Poisson model  (McCullagh  and  Nelder  1989).  According  to  Collett  (2003),  as  a rule  of  thumb,  the  Deviance  divided  by  the  degree  of  freedom  should  be  approximately  equal  to  one for  a  satisfactory  model.  Similarly,  Lindsey  (1999)  suggests  that  overdispersion  is  possible  if  the deviance is at least twice the degrees of freedom.  We  can  also  test  dispersion  by  specifying  extra  Poisson  variation.  Here  the  variance  parameter  is estimated,  say  as ,  instead  of  1,  to  give  the  variance  as   i.e     (Rasbash  et  al., 2003,  McCullagh  and  Nelder,  1989).    This      value  is  used  to  detect  the  over  dispersion  or  under dispersion  in  the  Poisson  regression.  -value  greater  than  1  indicate  overdispersion  whereas    value smaller than 1 indicate underdispersion.    Therefore,  in  testing  over  dispersion,  the  hypothesis  is given by:           
                                                                                                (10)                          
     It is suggested that the overdispersion parameter   can be estimated by:    
     where  
 is the Pearsons  chi-square  statistic,    is  the  number  of  observations,  and    is  the  number  of  unknown regression parameters in the Poisson model. The Pearsons chi-square statistic is given by:            
   where  
)  .                                    153 This statistic has a  

  distribution with 1 degree of freedom. Whenever over dispersion exists in the 
Poisson regression model (i.e 
 is rejected), it is recommended to use the standard GPR model i.e. the 
negative binomial model in place of the PR model. 2.5.  Estimation techniques In this study, the estimation for count models are carried out using Metropolis-Hasting (MH) MCMC sampling method.  3.  STATISTICAL DATA ANALYSIS 3.1.  Descriptive statistics  Number of U5CD  Frequency  Percent  Cumulative Percent 0  5897  64.0  64.0 1  1881  20.4  84.5 2  793  8.6  93.1 3  379  4.1  97.2 4+  260  2.8  100.0 Total  9210  100.0   Mean  0.61 Variance  0.995 Skewness  2.160 Kurtosis  5.436 Table 4.1. The count of number and percentage of children who died before age five per mother.   Table 4.1 shows descriptive statistics of the  number and percentage of U5CD that the  mothers in  the sample have encountered in their lifetime.  It can be  seen that 64% of the mothers have not faced any U5CD  in  their  lifetime;  where  as  2.8%  of  the  them  faced  more  than  four  U5CD.  If  we  observe  the overall  pattern  of  U5CD  at  the  national  level,  it  is  highly  skewed  to  the  right  with  excess  zeroes. Figure 1: A bar graph of the number of U5CD per mother. Table  4.2  presents  summary  statistics  of  the  variables  that  are  assumed  to  affect  the  U5CD  and  its regional  distribution.  The  variables  included  mothers  education  level,  place  of  residence,  region, economic  employment  status,  religion,  age  at  first  birth,  source  of  water  supply  and  availability  of toilet  facility.   154 Table 4.2: Characteristics of the sample women by region of residence and other selected background variables (in percentage).               category/variable                                         Region Tigray Afar Amhara Oromiya Somali Ben-gumz SNNP Gambela Harari Addis ababa Dire dawa Total U5CD >=1  Mother  educ-level no education  81.64  92.59  86.27  77.2  95.44  81  76.32  66.49  55.4  24.28  55.44  74.05  85.66 primary  11.4  3.79  9.84  17.24  2.28  15.54  19.04  26.31  16.09  24.28  17.91  15.08  11.32 secondary +  6.96  3.62  3.89  5.55  2.28  3.45  4.64  7.21  28.51  51.44  26.65  10.87  3.018 Type  of  place  of residence urban  11.4  12.07  8.49  10.12  16.16  10.05  9.34  16.22  49.9  95.2  67.38  22.48  13.19 rural  88.6  87.93  91.51  89.88  83.84  89.95  90.66  83.78  50.1  4.8  32.62  77.52  86.81 Toilet facility  toilet facility  18.36  9.14  31  25.15  17.11  45.53  67.12  28.65  49.29  93.14  65.03  40.64  35.5 no facility  81.64  90.86  69  74.85  82.89  54.47  32.88  71.35  50.71  6.86  34.97  59.36  64.5 Age at 1st birth  'age'< 20  76.97  67.24  81.81  75.24  66.54  84.62  73.25  82.52  70.47  61.87  72.28  74.73  81.32 'age'>=20  23.03  32.76  18.19  24.76  33.46  15.38  26.75  17.48  29.53  38.13  27.72  25.27  18.68 Source of water  piped water  23.95  15.00  19.6  19.92  12.17  17.9  18.76  27.57  51.12  96.02  82.52  30.52  23.03 otherwise  76.05  85.00  80.4  80.08  87.83  82.1  81.24  72.43  48.88  3.98  17.48  69.48  76.97 Economic  status of the household poor  58.61  78.97  38.78  42.85  80.23  40.5  29.1  53.51  13.03  0.82  19.83  40.43  44.16 middle  18.81  5.86  22.43  19.92  5.32  24.18  24.18  8.11  10.18  0.55  5.76  15.94  18.65 rich  22.58  15.17  38.78  37.23  14.45  35.32  46.72  38.38  76.78  98.63  74.41  43.63  37.19 Employment status of mother working  47.55  8.79  35.31  37.23  10.08  43.96  27.75  33.15  39.92  52.95  37.74  34.77  35.38 not working  52.45  91.21  64.69  62.77  89.92  56.04  72.25  66.85  60.08  47.05  62.26  65.23  64.62 Religion  orthodox  97.49  7.41  83.58  31.87  2.09  33.28  23.75  23.78  29.53  80.93  38.81  45.3  42.32 Muslim  2.51  91.03  16.07  48.6  97.34  45.84  13.55  7.93  68.02  9.88  58.21  35.16  37.19 others  0.00  1.55  0.35  19.53  0.57  20.88  62.7  68.29  2.44  9.19  2.99  19.54  20.50 U5CD  no u5cd  62.71  67.41  58.88  60.81  73.00  58.56  56.13  66.67  72.51  84.36  65.67  64.03  - u5cd >=1  37.29  32.59  41.12  39.19  27.00  41.44  43.87  33.33  27.49  15.64  34.33  35.97  -                                   155 Overall,  less  than  one-fourth  (22.48%)  of  the  respondents  (mothers)  live  in  urban  areas  while  more than  three  fourth  (77.5%)  of  them  live  in  rural  areas.  The  regional  variation  of  mothers  place  of residence for rural ranges from 4.8% of Addis Ababa to 91.5 Amhara. From a theoretical perspective, place of residence is an important determinant of child survival. Mothers living in urban areas have a higher  chance  of  getting  health  service  (easily  accessed)  and  are  aware  of  the  benefit  of  medication than  mothers  who  reside  in  rural  areas.  Table  4.2  reveals  that  about  86.8%  of  women  living  in  rural areas have lost at least one child in their lifetime. This is in sharp contrast to the figure in urban areas (which is 13.2%).  According  to  various  literatures,  maternal  education  level  strongly  affects  child  health.  Table  4.2 reveals  that  85.7%  of  mothers  who  have  no  education  have  lost  at  least  one  child  in  their  lifetime, while  for  mothers  with  secondary  and  higher  education  this  figure  is  just  3%.  Concerning  regional level of education attainment, Addis Ababa as well as Harari and Dire dawa administrative city had the highest proportion of women with secondary and higher education while the other regions account for only less than seven percent of this category. The worst educational indicators are observed in Somalia and  Afar  regions.  At  the  national  level,  only  10.87%  of  women  had  secondary  and  higher  education and the proportion of women who had no education constitute 74.05 percent. Results  in  Table  4.2  also  show  the  sanitation  indicators,  source  of  water  and  type  of  toilet  facility. Better  sanitation  was  most  lacking  in  Afar,  Somali  and  Tigray  regions  of  Ethiopia:  more  than  90 percent of women from Afar region had no toilet facility. Piped water supply reduces infant mortality directly by reducing the incidence of diarrhea that arises from the ingestion of contaminated water and food,  and  indirectly  when  caregivers  are  able  to  devote  more  time  to  childcare  instead  of  water collection activities. Another maternal variable that has a strong bearing on the survival prospects of a child is the mothers age at the time of first birth. In all regions, the minimum percentage of women that give the first birth before  they  reach  20  years  is  60  percent.  If  we  see  the  regional  variation,  85%  of  the  women  Ben-gumuz  give  the  first  birth  before  they  reach  age  20  and  are  followed  by  Gambela  (82.52%)  and Amhara (81.81%).  Table 4.2 also reflects that nationally approximately one third (36%) of mothers have lost at least one under-five child in their lifetime. 3.2.  Inferential analysis 3.2.1. Determinants of U5CD: Model identification The multiple Poisson regression analysis with and without the over-dispersion parameter were used to identify the basic determinants of the risk factors of under five-child death at national level.  The fitted dispersion parameter () for Poisson model is tested to check whether it is significant or not. If so, the negative  binomial  model  is the  immediate  solution to accommodate  this over-dispersion. Thus, under this  topic  three  different  count  models  are  fitted:  Poisson,  over  dispersed  Poisson  and  negative binomial model.    156 3.2.2. Goodness-of-fit and Test for dispersion Turning first to the  main effects model or model selection, Table 4.3 shows the results of the Poisson and negative binomial regression fit statistics. Criteria  Estimate  Poisson model  Negative binomial model  Deviance value  9149.765  5898.824 df  9188  9188 Value/df=  0.996  0.642  Pearson chi-square value  9463.299  6176.079 df  9188  9188 Value/df=
  1.03  0.672 Log-likelihood  value  -8497.847  -8600.949 Table 4.3 Test for Goodness of fit between Poisson and Negative Binomial Regression Models. For the Poisson model, the Pearson Chi-square and deviance values divided by the degrees of freedom are  sufficiently  close  to  1.  But  for  the  negative  binomial  model,  both  the  Pearson  Chi-square  and deviance  ratios  are  far  from  1.  This  is  a  possible  indication  that  the  fit  of  the  Poisson  model  is adequate,  whereas  that  of  the  negative  binomial  model  is  not.  However,  we  have  to  apply  a  formal statistical  test  of  dispersion.  Given  
,  we  test  

   . The chi-square test statistic is  

  with P-value of 0.0692. Thus, we do not reject 
  and conclude that there is no evidence that our response is not Poisson distribution and  no gain in model  fit  by  allowing  for  overdispersion.  Thus  in  the  analyses  discussed  below,  the  Poisson specification is used. 3.2.3. RESULTS OF POISSON REGRESSION ANALYSIS We  now  fit  a  Poisson  regression  model  to  analyze  the  risk  factors  and  regional  variation  in  child mortality. To discern how the different variables of interest operate to affect mortality, the variables are introduced into the regression in stages. The first model (model I) only includes dummy  variables for the region the mother was living in at the time of the survey. This establishes regional differentiation of mortality. Model II extends model I through the addition of socioeconomic controls including maternal education  level,  place  of  residence,  mother  religion,  economic  status  and  mother  employment  status. Model III updates Model I with the inclusion of health and environment variables and the final model (model IV) adds all variables under study in an attempt to differentiate the  most significant factors of U5CD. The results are given in Table 4.4. It  is  reasonable  to  assess  the  magnitude  of  the  effect  of  several  factors  acting  jointly  over  and  above their effects considered separately. In other words, the extent to which the effect of one  factor changes for  different  values  of  one  or  more  other  factors  (interactions  effect)  needs  to  be  measured.  The significance of the interaction effects were looked at by adding them into the main effects model one at a  time.  According  to  our  results,  all  three-way  and  higher-level  interaction  effects  were  found  to  be insignificant. From the two-way interactions, regions are interacting with place of residence, education level, work status and religion. In addition,  source of water supply and employment status of mother, source  of  water  supply  and  religion,  and  employment  status  of  mother  and  religion  were  significant.                                   157 This  may  call  us  to  use  a  multilevel  model.  However,  the  inclusion  of  these  terms  introduces complexity  to  the  analysis  and  interpretation  of  results.  Therefore,  no  interactions  are  included  in  the analysis. Goodness of fit test for the fitted multiple Poisson regression models (models I-IV) was assessed using the deviance (MCMC). Accordingly, all the models adequately fit the data at 0.05 level of significance (p<0.0001).  In  other  words,  at  least  one     is  significantly  different  from  zero  in  all  models.  In addition, significance was determined using deviance upon explanatory variable inclusion.  The  deviance  test  of  mode  I  against  the  model  II  (

17281.94  -17034.92=  247.02  with  p-
value<0.0001)  shows  that  the  addition  of  socio-economic  variables  has  significantly  improved  the  fit of  the  model.  The  same  can  also  be  said  about  model  III  in  comparison  to  model  I  (though  the reduction  in  the  deviance  is  lower).    Furthermore,  Model  IV  provides  a  significantly  improved  fit  as compared to model II (
 17.41 with p-value=0.0006). Thus, we can conclude that  model IV is the 
best fit, and our subsequent discussion focuses on this model. The results suggest significant regional variations in child mortality in Ethiopia. Model IV shows that the  risk of child  mortality  was 1.53 times  higher among children born to  mothers in SNNP region as compared  to  children  born  in  Addis  Ababa.  Model  IV  further  suggest  that  the  risk  of  child  mortality was 1.322 times higher in Amhara compared to Addis Ababa. Somali region is found to have the lower risk of  under five-child  mortality per  mother and  was 24 percent lower than  Addis  Ababa.  Model  IV also  suggest  that  the  risk  of  under  five-child  mortality  was  approximately  1.5  times  higher  among children born to mothers in SNNP and Gambela regions as compared to Addis Ababa.  Results  in  Table  4.4  also  provide  estimates  of  the  effect  of  some  selected  individual-  and  household-level  characteristics  of  mothers  on  the  mortality  of  their  children.  Result  in  Model  IV  show  that children of mothers with no education have approximately 2.5 times higher risk of mortality compared to  children  whose  mothers  had  a  secondary  and  higher  education.  Compared  with  children  whose mothers  have  secondary  and  higher  education,  children  with  mothers  who  have  primary  education were about 1.9 times more likely to die before reaching five years of age. Generally, educational level of mothers is an important and significant factor of under-five child mortality risks in Ethiopia. Results  in  Table  4.4  (model  IV)  indicate  that  children  born  from  mothers  whose  age  at  first  birth  is greater than 20 have significantly lower mortality compared to those born from mothers whose age at first birth is less than or equal to 20.  Though  place  of  residence,  source  of  water  supply  and  availability  toilet  facility    are  expected  to  be important characteristics for under-five child mortality, they are found to have no significant effect on under-five child mortality in this analysis. Economic status, employment status of mothers and religion of mothers are among the socio economic factors  that  are  included  in  this  study.  Table  4.4  of  model  IV  shows  that  under-five  mortality  risk experienced  by  children  of  working  mothers  is  13%  higher  than  children  of  non-working  mothers.  It was also found that under-five child mortality risk is 10% lower for children of poor mothers compared to children of rich mothers. This is quite unexpected, and might be due to poor data quality pertaining   158 to  classification  of  households  economic  status  as  poor,  medium  and  rich  (note,  for  example,  that 98.63% of  the  households  in  Addis  Ababa  are  classified  as  rich  (Table  4.2)).  Finally,  consistent  with classic  hypotheses,  religion  of  mothers  remains  a  significant  predictor  of  under-five  child  mortality. Children  of  orthodox  mothers  and  others  (protestant,  traditional,  etc)  have  a  significantly  lower mortality risk compared to those of Muslim mothers.                                                       159 Variables/predictors Models                   I                         II                      III                IV                           Intercept  -2.548*  0.075  0.078  -2.884*  0.128  0.056  -2.308*  0.086  0.099  -2.963*  0.133  0.052 Region    (Addis Ababa)     1      1      1      1 Tigray  0.601*  0.081  1.824  0.139  0.1  1.149  0.405*  0.094  1.499  0.132  0.1  1.141 Affar  0.572*  0.092  1.772  0.222  0.107  1.249  0.351*  0.1  1.42  0.007  0.107  1.007 Amhara  0.734*  0.081  2.083  0.29*  0.095  1.336  0.555*  0.089  1.742  0.279*  0.095  1.322 romiya  0.582*  0.081  1.789  0.125  0.094  1.133  0.394*  0.089  1.483  0.118  0.095  1.125 Somali  0.280*  0.097  1.323  -0.286*  0.11  0.751  0.079  0.105  1.082  -0.277*  0.111  0.758 Ben-Gumuz  0.844*  0.081  2.326  0.36*  0.1  1.433  0.688*  0.094  1.99  0.354*  0.1  1.425 SNNP  0.745*  0.083  2.106  0.402*  0.096  1.495  0.627*  0.087  1.872  0.424*  0.097  1.528 Gambela  0.698*  0.096  2.009  0.378*  0.106  1.459  0.53*  0.1  1.699  0.367*  0.106  1.443 Harari  0.582*  0.098  1.789  0.222*  0.107  1.249  0.445*  0.102  1.56  0.207*  0.108  1.23 Dire-dawa  0.601*  0.098  1.824  0.242*  0.104  1.274  0.532*  0.1  1.702  0.232*  0.105  1.261 Residence  (Rural)         1            1            Urban      -0.049  0.056  0.952        -0.033  0.06  0.968   160 Education level(secondary and higher)         1            1           No education     0.93*  0.097  2.535        0.904*  0.097  2.469          primary      0.649*  0.102  1.914        0.622*  0.102  1.863 Employment status  of mother                      (Non-working)         1            1                        Working     0.122*  0.028  1.13        0.122*  0.028  1.13 Economic status (Rich)         1            1 Poor      -0.117*  0.035  0.89        -0.1*  0.039  0.905     Medium      -0.032  0.037  0.969        -0.022  0.038  0.978 Religion  (Muslim)         1            1 Orthodox      -0.123*  0.039  0.884        -0.13*  0.039  0.878                   Others     -0.215*  0.046  0.807        -0.221*  0.047  0.802 Source  of water  supply                                                                  (otherwise)               1      1                                   161           Table 4.4. Poisson model for under-five mortality by region of residence and for selected independent variables, 2005, EDHS Reference categories are in parentheses. *Significant (P-value <0.05)                 Access to piped water           -0.104* 0.037  1.038  0.011  0.04  1.011 Toilet  facility   (otherwise)               1              if there is a toilet(any kind)           -0.157* 0.032  1.033  -0.057  0.037  0.945 Age  at  first birth(age >=20)                     1                              age < 20                 0.142*  0.035  1.153 Deviance  17281.940*  17034.920*  17241.480*  17017.510* DIC:  17292.89  17052.66  17254.69  17039.20 Degree  of freedom 11  19  13  22   162 4.  DISCUSSION, CONCLUSION AND RECOMMENDATION 4.1.  Discussion and Conclusion The purpose of this paper was to examine the regional differences in under-five child death per mother in  Ethiopia  using  single  and  multilevel  count  regression  procedure.  The  study  uses  the  2005 demographic  and  health  survey  data  to  identify  some  of  the  factors  that  are  responsible  for  regional differences in under-five child mortality. Before the analysis of data using the Poisson approach, the basic assumption of the Poisson model, that is,  equality  of  the  mean  and  variance  of  the  number  of  under-five  death  from  individual  mother,  was tested.  The  results  indicated  that  there  was  no  over  dispersion.    Therefore,  the  final  models  are  fit  as Poisson linear model with a log link to accommodate the count nature of the response variable.  First,  the  preliminary  single  level  (multiple  Poisson)  analyses  show  some  interesting  relationships between the regional variation of under-five child mortality and the selected explanatory variables.  In Ethiopia; Ben-Gumuz, SNNP and Amhara regions registered the highest under-five mortality risks. At  the  national  level,  the  average  number  of  U5CD  from  the  individual  mother  in  her  lifetime  was found to be 0.052 and this average has increased to 0.145 when regional variation is considered. According  to  the  results,  mothers  education  is  an  important  socio-economic  predictor  of  under-five child  mortality,  that  is,  mortality  rate  decreases  with  increase  in  mothers  education  level.  Many studies showed that the higher the level of maternal education, the lower the infant and child mortality. Caldwell (1981) provided three explanations for the phenomenon: more educated mothers become less fatalistic  about  their  children's  illnesses,  they  are  more  capable  of  manipulating  available  health facilities  and  personnel  and  they  greatly  change  the  traditional  balance  of  familial  relationships  with profound effects on childcare. In addition to these, they are more likely to have received antenatal care to give birth with some medical attendance, and to take their children at some time to see a physician. In this study, even after controlling for other variables, education of mother remained significant in the regression equations. This finding is consistent with Belaineh et al (2007) and other studies. With regard to level of urbanization, the results were unexpected. Theoretically, all things being equal, living in urban areas should be associated with a higher standard of living, better sanitation, and better health facilities, among other things. Although descriptive statistics results have revealed that mortality is higher in rural areas of Ethiopia, the effect is not statistically significant.  This study found that children born to very young (aged less than 20 years) mothers are more likely to die and these findings are consistent with Aguirre (1995) and Mondal et al (2009) findings. Regarding  sanitation,  the  findings  indicated  that  the  provision  of  piped  water  and  toilet  facility  to households are insignificant. Such a situation may be due to interrelationship between covariates.  The  study  indicates  that  children  born  from  working  mothers  have  higher  risk  of  mortality  than  non-working  mothers.  It  was  also  found  that  under-five  child  mortality  risk  is  lower  for  children  of  poor                                   163 mothers compared to children of rich mothers. Although households economic  status is an important variable  for  reducing  child  mortality,  in  this  study  the  variable  is  insignificant.  This  is  quite unexpected, and might be due to poor data quality pertaining to classification of households economic status as poor, medium and rich.  This might also be due to the cross-sectional nature of the data  and change  in  economic  status  of  the  household  over  time  might  be  observed.  Religion  of  mothers  has  a significant impact on under-five mortality. 4.2.  Recommendation There are several recommendations that emerge from this study:    Educational  level  of  mothers  plays  an  important  role  in  child  survival.  This  is,  however,  a long-term investment.  As an  alternative, in the short term,  health programs need to  focus on attracting women with little or no education.   Effective programs to reduce teenage childbearing would lower under-five child mortality.   Under-five  mortality  differentials  per  mother  among  regions  are  significant.  This  is  an indication that the severity of U5CD varies from one region to another. Thus, in order to have a  bearing on policy recommendations,  future  studies should focus on identifying risk  factors of U5CD for each regions of Ethiopia separately.  REFERENCE Agresti, A. (2002). Categorical Data Analysis. 2nd edn, John Wiley and Sons, New York. Aguirre,  P.G.  (1995).  Child  mortality  and  reproductive  patters  in  urban  Bolivia,  CDE  working  paper No. 95-28, Center for Demography and Ecology, University of Wisconsin-Madison. Angeles,  G.,  Guilkey,  D.  K.  and  Mroz,  T.  A.  (2005).  The  Impact  of  Community-Level  Variables  on Individual-Level  Outcomes:  Theoretical  Results  and  Applications,  Sociological  Methods Research, 34:76-121. Balk, D., Tom, P., Adam, S., Fern, G. and Melissa, N. (2004). A spatial analysis of childhood mortality in West Africa, Population, Space and Place, 10:175-216. Belaineh,  G.,  Amare,  D.  and  Fasil,  T.  (2007).  Determinants  of  under-five  mortality  in  Gilgel  Gibe Field Research Center, Southwest Ethiopia, Ethiop. J.Health Dev., 21(2):117-124. Black, R. E., Morris, S. S. and Bryce,  J. (2003). Where and why are 10 million children dying every year?, The Lancet,  361: 2226-2234. Breslow, N. E. and Clayton, D. G. (1993). Approximate inference in generalized linear mixed models, J. Am. Statist. Ass., 88: 9-25. Caldwell, C. J. (1991). The Soft Underbelly of Development: Demographic Transition in Conditions of Limited  Economic  Change,  Comments,  Proceedings  of  the  World  Bank  Annual  Conference  on Development Economics, The World Bank, Washington, DC, page 207-253. Cau, B., Sevoyan, A. and Agadjanian, V. (2010). Religion, child mortality and health in Mozambique, Presented at the Population Association of America Annual Meeting, Dallas, TX, April 15-17 Child  Health  in  Ethiopia  (2004).  Background  Document  for  the  National  Child  Survival  Conference, April 22-24, 2004, Addis Ababa, Ethiopia.   164 Collett, D.(2003). Modelling Binary Data, 2nd edn, Chapman and Hall, London, UK. Cox D. R. (1983). Some Remarks on Overdispersion, Biometrika, 70: 269-274. Dashtseren, A. (2002). Determinants of infant and Child mortality in Mongolia, Paper presented at the IUSSP  Regional  Conference  on  Southeast  Asias  Population  in  a  changing  Asian  Context, Bangkok, Thailand, 9-13 June 2002. Desai,  S.  and  Alva,  S.  (1998).  Maternal  education  and  child  health:  Is  there  a  strong  causal relationship? Demography, 35(1):71-81 Duncan, C., Jones, K. and Moon, G. (1998). Context, composition and heterogeneity: Using multilevel models in health research: Social Science and Medicine, 46: 97-117. Esayas,  M.  (2003).  Mothers  work  status  and  infant  mortality  in  Ethiopia:  a  study  based  on demographic and health Survey data, M.Sc. Thesis, Addis Ababa  University, Addis Ababa. Frankenberg,  E.  (1995).  The  effects  of  access  to  health  care  on  infant  mortality  in  Indonesia:  Health Transit Rev,  5(2):143-163. Gaigbe  Togbe  V.  (1994).  The  impact  of  environmental  risk  factors  on  infant  and  early  childhood health, nutritional status and mortality in West Africa, PhD dissertation, University of Wisconsin-Madison. Gaisie,  S.K  (1979).    Mortality,  Socio-Economic  Differentials  and  Modernization  in  Africa  in Population Dynamics: Fertility and Mortality in Africa Proceedings of the Expert Group Meeting on Fertility and Mortality Levels and Trends in Africa and their Policy Implications, page 441-463 Monrovia, UNECA. Gakidou,  E.,  and  King,  G.  (2002).  Measuring  total  health  inequality:  adding  individual  variation  to group-level differences: International, Journal for Equity in Health,  1 (3): 485-496. Huie,  S.  A.  B.  (2001).  The  concept  of  neighborhood  in  health  and  mortality  research:  Sociological Spectrum, 21: 341-358. Jones,  G.,  Steketee,  R.  W.,  Black,  R.  E.,  Bhutta,  Z.  A.  and  Morris,  S.  S.(  2003).  How  many  child deaths can we prevent this year? The Lancet, 362: 65-71. Kovsted,  J.,  Prtner,  C.C.  and  Tarp,  F.  (2002).  Child  Health  and  Mortality:  Does  Health  Knowledge Really Matter? Journal of African Economies, 11(4): 542-560. Lee, J.w. (2003). Child survival: a global health challenge, The Lancet,  362: 262-262 Lindsey, J.K. (1999). On the use of corrections for overdispersion, Applied Statistics, 48(4):553-561. Maglad,  N.  A.  (1993).  Socioeconomic  Determinants  of  Fertility  and  Child  Mortality  in  Sudan,  Yale Economic Growth Center Discussion Paper 686. Mahfouz,  M.S.,  Dr.  Surur,  A.A.,  Ajak,  D.A.A.  and  Eldawi,  E.A.  (2009).  Level  and  Determinants  of Infant and Child Mortality in Malakal Town  Southern Sudan, Sudanese journal of public health, 4 (2):250-255 Mccullagh,P  and  Nelder  J.A,  (1989).  Generalized  Linear  Models,  Monographs  on  Statistics  and Applied Probability 37, 2nd edn, Chapman and Hall, London, UK. Mondal, N.I., Hossain, K. and Ali, K. (2009). Factors Influencing Infant and Child Mortality: A Case Study of Rajshahi District, Bangladesh, J Hum Ecol, 26(1): 31-39. Mengistu,  G.  (1987).  Fertility  and  Child  Mortality  in  Rural  Ethiopia,  M.A  Thesis,  Department  of Demography Canberra: Australian National University. Montgomery,  M.  R.  and  Hewett,  P.  C.  (2005).  Urban  Poverty  and  Health  in  Developing  Countries: Household and Neighborhood Effects: Demography, 42:397-425.                                   165 Mosley, W. H. and Chen,  L.  C. (1984). An  Analytical  Framework  for the Study of  Child Survival  in Developing Countries: Population and Development Review, 10:25-45. National Strategy for Child Survival in Ethiopia (2005). Family health department: Federal ministry of health, Addis Ababa, Ethiopia. Ojikutu,  R.K.  (2008).  Pattern  of  Under-Five  Deaths  in  Lagos  State,  Nigeria  University  of  Lagos, Faculty of Business  Administration, Lagos,  Nigeria, Sudanese journal  of public  health, 3(4):176-185. Patel, M. (1980). Effects of the  health service  and environmental factors on infant  mortality: the  case of Sri Lanka, Journal of Epidemiology and Community Health, 34(2):76-82. Pickett, K. E., and Pearl, M. (2001). Multilevel analyses of neighbourhood socioeconomic context and health outcomes: a critical review, J. Epidemiol Community Health, 55:111-122. Population Reference Bureau (2004). The Wealth Gap in Health, Nairobi, Kenya. Population Reference Bureau, and African Population and Health Research Center (2008). 2008 Africa Population Data Sheet, Nairobi, Kenya. Robert, S.A. (1999). Socioeconomic position and health: The independent contribution of community context, Annual Review of Sociology, 25: 489-516. Schultz,  T.  P.  (1984).  Studying  the  Impact  of  Household  Economic  and  Community  Variables  on Child Mortality, Population and Development Review, 10:215-235. Rabindran,  S.G,  Khan,  S.  and  Timmins,  C.  (2008).  The  impact  of  piped  water  provision  on  infant mortality in Brazil: a quintile panel data approach; National Bureau of Economic Research. Spiegelhalter, D.J., Best, N.G., Carlin, B.P. & van der Linde, A. (2002). Bayesian measures of model complexity  and  fit  (with  discussion),  Journal  of  the  Royal  Statistical  Society,  Series  B,  64:191-232. Stephenson,  R.,  Baschieri,  A.,  Clements,  S.,  Hennink,  M.  and  Madise,  N.  (2006).  Contextual influences  on  the  use  of  health  facilities  for  childbirth  in  Africa:  American  Journal  of  Public Health, 96:84-93. UNDP  (2007).  Millennium  development  goals:  tracking  the  MDGs:  targets  &  indicators,  United Nations  Development  Programme,  New  York.  (Web  : http://www.undp.org/mdg/tracking_targetlist.shtml). WHO  (2005).  The  world  health  report  2005  -  make  every  mother  and  child  count:  Geneve,  World Health Organization. UNICEF (1999). The State of the Worlds Children, New York UNICEF (2000). The State of the Worlds Children, New York UNICEF (2006). The State of the Worlds Children, New York. UNICEF Report (2010). Levels and Trends in child  mortality, Estimates Developed by the  UN  Inter-agency Group for Child Mortality Estimation (IGME). Wang, L. (2002). Determinants of Child Mortality in Low-Income Countries: Empirical Findings from Demographic and Health Surveys-The World Bank. Wang,  L.  (2003).  Environmental  Determinants  of  Child  Mortality:  Empirical  Results  from  the  2000 Ethiopia DHS, World Bank, Washington D.C. WHO (2007). WHO vaccine-preventable diseases: monitoring system - 2007 global summary, Geneva, World Health Organization. Wong,  G.  Y.,  and  Mason,  W.  M.  (1985). The  Hierarchical  Logistic  Regression  Model  for  Multilevel Analysis, Journal of the American Statistical Association, 80:513-524.   166 PREDICTING KNOWLEDGE FROM ETHIOPIAN CARDIAC-BIOMEDICAL USING DATA MINING TECHNIQUES Temesgen Abera1, J. Jeya. A. Celin2 2PhD, Addis Ababa University, Ethiopia jeyacelin@gmail.com 1PhD Candidate, Addis Ababa University, Ethiopia temesgenabera@gmail.com ABSTRACT: Undeniably,  in  the  developing  countries,  such  as  Ethiopia,  medical  resources  limitation  and  lack  of quality  healthcare  data  seems  having  an  adverse  effect  on  the  overall  functionality  of  the  healthcare sector.  In  this  critical  environment,  balancing  of  quality  service  and  exploring  medical  knowledge from its daily processes may contribute to forecast the patient care service as clearly revealed by this study. The aim of this data mining research is using an appropriate data mining techniques to mine the possible  associative-classification  rules  from  the  cardiac-biomedical  data  of  Ethiopia  and  reveal cardiac risk levels of children patients below eighteen years old. In other words, the main purpose of this research paper is to analyze the possible cardiac risks which will give more insight to visualize the case of children of some third world countries that are entertaining the same case as of the Ethiopians. As a technique, data mining is an analytic process designed to explore large amount of data in search of consistent patterns and systematic relationships between variables and then to validate the findings by applying the detected patterns to new sub sets of data. The ultimate goal of data mining is exploring knowledge, and  predictive  data  mining  is  the  most  common  type  of  data  mining.  The  process  of  data mining  consists  of  three  stages  a)  Initial  exploration  b)  Model  building  or  pattern  identification  with validation/verification  and  c)  Deployment  that  of  the  application  of  a  specific  model  to  new  data  in order  to  generate  predictions.  Our  work  involves  three  main  phases  to  accomplish  the  possible associative-classification  steps  that  are  data  preparation  phase,  association  rules  mining  phase  and finally  a  classification  phase  with  a  decision  tree.  The  data  preparation  phase  consumes  much  effort due  to  various  reasons.  In  this  paper,  we  discovered  the  unseen  but  important  risk  levels  of  heart disease as well as their relationships and come up with very interesting predication capability results. We  used the  above mentioned three stages of data mining to identify a pattern of different attributes relationships and helping to those physicians who are working in the field of cardiology as well as in a similar milieu of Ethiopia which can be used to predict their patients cardiac risk levels regardless of highly sophisticated cardiac medical equipments. The studys findings are expected to be favorable to both the statistical medical research and practicing healthcare communities in the third-world nations to  come  across  their  difficulties  that  needed  medical  attention.  All  in  all,  we  urge  all  stakeholders getting  into  consensus  on  efficient  healthcare  data  management  applications  using  data  mining techniques  to  support  the  Countrys  healthcare  issues  and  thereby  to  attain  "the  championship"  of MDG  (Millennium  Development  Goal-2015)  and  achieving  the  GTP  (Growth  and  Transformation Plan). Keywords: Data mining, Associative-classification, Apriori, Association rule, Weka, Classification                                   167 1.  INTRODUCTION As we move into the 21st century, the way we live is undergoing substantial transformation due to the rapid evolution of Information and Communication Technologies (ICT). In this regard, the healthcare system  is  also  globally  undergoing  substantial  change.  HMISS  (2010)  indicated  that  the  focus  of  the Healthcare  Information  Systems  starts  since  early  1950s  and  information  technologies  have  been widely  used  for  medical  purposes.  Especially  in  the  last  two  decades,  the  medical  world  increasingly took  advantages  of  information  technologies  from  hospital  information  systems  to  medical  digital libraries  such  as  data  warehouses  which  are  computerized  systems  and  patient  caring  systems  for serving both patients and clinicians.  Recently,  a  number  of  computer-based  expert  systems  for  supporting  decision  making  in  cardiology have  been  proposed.  However,  the  physiological  interactions  regarding  cardiac  problems  are multidimensional, nonlinear, stochastic, time-variant, and patient specific especially for the third-world heart disease children patients. In the developed world, cardiac diagnostic procedures and risk factors can  be  easily  observed  as  obesity,  age,  race,  gender,  hereditary,  sugar  and  smoking  habit  attributes. Moreover,  the  other  attributes  which  considered  including  weight,  heart  rate,  blood  pressure  and information on other conditions experienced by the child may have an important set of measurements that estimate the degree of heart disease in a certain part of patients heart. However, for the poor kid who  may  safer  from  a  frequent  malnutrition  and  low  access  to  cardiac  hospital  the  case  may  be  the reverse. Therefore, the role of data mining for assessing such cases in our third-world rural areas must be unquestionable.   Therefore,  in  order  to  come  up  with  tangible  research  outputs  of  data  mining  approaches  in  the healthcare sector that help to assess the risk levels of heart disease children patients, it is necessary to assess relevant published literatures. Accordingly, we found out some earlier works on predictions that may  only  indicate  the  presence  or  absence  of  heart  disease  or  both  predictions  on  some  developed countries.  Consequently,  we  motivated  to  investigate  thoroughly  the  third  world  countries  childrens case  that  shows  us  their  cardiac  risk  level  assessment  based  on  the  relationships  between  their  own complaints and attributes. The  structure  of  the  paper  is  as  follows:  First,  a  brief  literature  review  summarizes  relevant  facts  on Healthcare  Information  Systems  (HIS)  and  the  role  of  data  mining.  In  the  background  section  an introduction to Ethiopian Healthcare and a brief background of the country is given. The methodology section comprises the data collection, analysis techniques and sample of the study discussed in details. The paper closes with major findings and conclusion remarks. Healthcare Information Systems and the Role of Data Mining Patrick  and  Sejong  (1999)  stated  that  Information  Systems  (IS)  has  impacted  on  health  organizations over the years. As a result, the interest of researchers  and business managers in the area of Healthcare Information  System  (HIS)  has  been  evolving  gradually.  According  to  Pesti  (2004),  HIS  refers  to  a collection of programs and procedures, which enable data entry, storage, and the use of health care and administrative  data  about  patients,  healthcare  workers,  healthcare  institutions,  and  other  institutions connected with healthcare. It consists of the following components:-    168   primary healthcare information system;    outpatient management information system;    hospital information system;    pharmacies information system;    healthcare funding information system;    IS of various institutions connected to healthcare.  Ever since IS become popular, it seems different kinds of businesses have become using it gradually. Lorenzi and Riley (2000) argued that understanding the characteristics of organizations in which health information  technology  is  being  implemented  and  what  challenges  might  be  anticipated  is  now considered as a key to successful information technology deployment. In this regard, the medical field can  be  mentioned  as  a  system  which  has  to  incorporate  medical  data  warehouses  for  the  purpose  of medical data mining.   Data  mining  has  already  been  applied  with  success  to  different  fields  of  human  endeavor,  including marketing,  banking,  customer  relationship  management,  engineering  and  various  areas  of  science. However,  its  application  to  the  analysis  of  medical  data  has  until  recently  been  relatively  limited (Belazzi and Zupan, 2006). This  vast  and  growing  collection  of  healthcare  data  and  the  willingness  of  clinicians  to  explore different  methodologies  to  analyze  this  enormous  amount  of  data  have  recently  opened  up  new analytical possibilities for clinicians, operation researchers as well as information systems researchers (Kunene and Weistrofferb, 2006).  In this context, over the last few years, the term data mining has been increasingly used in the medical literature  (Belazzi and Zupan, 2006). These results can be  valuable  to  medical  institutes because  they may  release  important  information,  which  may  facilitate  medical  professionals  to  make  better decisions (Lin et al., 1999).  A  single  healthcare  episode  or  research  study  may  yield  hundreds  of  variables  and  generate  large amounts of data. Even though individual data items may be of little value in their own right, valuable information  may  be  contained  among  them  which  may  be  extracted  and  utilized  using  data  mining (Kuo et al., 2001). Accordingly, the availability of medical data coupled with the need to increase the knowledge  and  understanding  of  the  biological  and  psychosocial  processes  by  which  health  and disease  are  mediated  which  makes,  therefore,  a  healthcare  is  particularly  suitable  for  data  mining (Shortliffe and Barnett, 2001; Shortliffe and Blois, 2001).  Data mining is typically a data analysis technique that can be implemented retrospectively on massive data  in  an  automated  matter,  whereas  traditional  statistical  methods  require  custom  work  by  experts. Moreover,  traditional  statistical  methods  generally  require  a  certain  number  of  predefined  variables, whereas  data  mining  can  include  new  variables  and  accommodate  a  greater  number  of  variables (Obenshain, 2004).  The goal of predictive data mining in clinical medicine is to derive models that can use patient specific information  to  predict  the  outcome  of  interest  and  to  thereby  support  clinical  decision  making.                                   169 Recently,  the  term  data  mining  has  also  been  increasingly  used  in  the  medical  research.  Especially, many predictive data mining methods have been successfully applied to a variety of practical problems in medicine (Belazzi and Zupan, 2006).  In this sense, data mining can contribute with important benefits to the health sector, as a fundamental tool  to  analyze  the  data  gathered  by  hospital  information  systems  and  obtain  models  and  patterns which can improve patient assistance and a better use of resources (Alapont et al., 2005). Potential Challenges of Data Mining in the Healthcare Sector The  traditional  paper  medical  record  is  not  only  cumbersome  but  hides  much  important  medical information. However, computerized medical records, containing information about a patients history, physical  examination  details,  and  laboratory  findings  are  more  legible  and  can  be  made  available  at several  points  in  the  hospital.  In  this  regard,  a  health  information  system  not  only  covers  billing,  a patients  admission,  payroll,  budget,  and  accounting  but  also  can  improve  the  speed  and  quality  of work in relation to laboratories, pharmacies, and medical documentation.  As  a  matter  of  fact,  data  mining  technology  provides  a  user-oriented  approach  to  novel  and  hidden patterns  in  the  data.  In  this  regard,  medical  data  mining  has  great  potential  for  exploring  the  hidden patterns in the data sets of the medical domain. These patterns can be utilized for clinical diagnosis and early notification. However, the available raw medical data most of the times may widely distributed, heterogeneous in nature, and voluminous. These data  need to be  collected in an organized form. This collected  data  can  be  then  integrated  to  form  a  health  information  system.  Generally,  the  healthcare environment is usually information rich but knowledge poor. Therefore, data mining techniques can be applied  to  create  a  knowledge  rich  healthcare  environment.  For  example,  applications  of  data  mining techniques to cardiology datasets, cancer datasets or Acquired Immune Deficiency Syndrome (AIDS) datasets can be a highly important area.  In  most  cases  healthcare  data  include  data  about  a  patients  history,  laboratory  reports,  in  and  out-patient  data,  nursing  information,  specialists  information,  surgery  schedule,  pharmacy  information, etc.  However,  cardiac  data  are  characterized  by  their  heterogeneity  with  respect  to  data  type.  These data may be noisy with erroneous or missing values. The records of millions of patients can be stored and computerized. However, there are other important issues with regard to digging out and extracting knowledge  from  these  records.  In  this  regard,  the  data  mining  approach  will  help  physicians  or researchers in mining the existing knowledge from the data warehouse of healthcare providers. Among  the  challenges,  cardiac  data  are  different  from  data  in  other  databases.  Cardiac  data  are heterogeneous  and  involve  text  and  images  to  a  great  extent.  For  example,  MRI,  ECG  or  EEG,  and cardiac SPECT generate huge amounts of heterogeneous medical data. However, knowledge discovery from this data can greatly benefit to mankind in the form of improved diagnostic techniques (Cios and Moore, 2000). The other challenging subject is with regard to legal issues that are associated with any use of medical databases. In view of that, with proper permission of access and adequate care to the confidentially of   170 patient  data,  we  may  discover  significant  useful  knowledge.  Moreover,  clinical  data  when  collected contains many errors and therefore needs to be standardized and checked for accuracy and reliability.  Some writers like Han and Kamber (2006) claim that using data mining models and tools will not help to    always    result    or   reach   at    similar    conclusion,    because    sometimes    good    models    might    not  good  predictors.    Hence,  due  to  the  limitations  frequently  observed,  one  need  to  apply  own  personal judgments. Needless  to  say,  medical  records  are  also  highly  sensitive  and  contain  a  large  amount  of  personal information.  No  doubt,  traditional  record  keeping  methods  may  also  create  vulnerability  regarding privacy  and  security.  Moreover,  remote  access  to  a  patients  data  raises  further  risks  of  unauthorized entry  into  the  data  system.  Thus  database  administrators  connected  with  computerized  data management system should be  subjected to careful screening before  employment.  Therefore, creation of  a  proper  security  by  the  database  administrator  will  act  as  prevention  to  the  misuse  of  medical information. Related Works  Carlos Ordonez (2006a) was studied the problem of identifying constrained association rules for heart disease  prediction.  He  assessed  the  data  set  encompassed  medical  records  of  people  having  heart disease with attributes for heart perfusion measurements and artery narrowing specifically.  In  their  study,  Asha  and  Sophia  (2010)  three  different  supervised  machine  learning  algorithms  have used  for  analyzing  their  dataset  namely  Naive  Bayes,  K-NN,  Decision  List  algorithm.  Tanagra  tool was used to classify the data and finally the data was evaluated using 10-fold cross validation and their results were compared.  Niti Guru et al. (2007) proposed for the prediction of Blood Pressure, Heart disease, and Sugar with the aid  of  neural  networks.  Experiments  were  carried  out  on  a  sample  database  of  patients  records.  The Neural Network was tested and trained with input variables such as Age, Blood Pressure and the like. The supervised network was directly recommended by them for diagnosis of these diseases. Generally, whenever  unknown  data  was  fed  by  the  doctor,  their  system  identified  the  unknown  data  from comparisons  with  the  trained  data  and  generated  a  list  of  probable  diseases  that  the  patient  is vulnerable to. 2.  BACKGROUND OF THE STUDY  Ethiopia  is  a  federal  republic,  consisting  of  11  relatively  independent  Regions  with  borders  drawn along widely accepted ethno-linguistic lines. In a densely populated country with scarce resources such as  Ethiopia,  in  order  to  address  the  problem  of  health  related  issues,  currently  the  Government  of Ethiopia  seems  giving  due  attention  and  concern.  The  Federal  Ministry  of  Health  Ethiopia  (MoH) started  health  decentralization  in  the  late  1990s,  resulting  in  a  four-tier  system  of  national  referral specialized  hospitals,  regional  referral  zonal  hospitals,  district  (Woreda)  hospitals,  and  Primary Health Care (PHC) units. However, according Sameh et al. (2009), Ethiopia still suffers from a severe shortage of both health personnel and accessible facilities.                                    171 As  far  as  the  Ethiopian  medical  records  concerned,  the  background  of  patients  and  their  full  medical records  or  charts  in  most  health  institutions  of  this  country  seems  haphazard  and  unmanageable.  For instance, according to Braa et al. (2007), the overall HIS in Ethiopia is poorly developed; there are no accepted standards used for data registration, collation and reporting across the Regions. Each Region has  developed  their  own  formats  and  procedures  for  collecting,  analyzing,  using  and  reporting  data internally in the Regions. Even  if  there  is  a  growing  recognition  of  the  role  of  data  mining  for  the  Ethiopian  health  sector  in general, the current progress and status of different healthcare institutions in the country seems lacking proper  extraction  of  knowledge  from  their  datasets,  and  thus  calls  for  study  that  aiming  to  promote such  activities  in  the  healthcare  of  the  country  and  to  come  up  with  valuable  outputs.  Therefore,  the general objective of this study will be to investigate and extract the likelihood of risk levels of children heart disease patients in developing countries.  All  in  all,  this  study,  expected  to  enable  significant  knowledge  in  getting  patterns  and  relationships between non-human factors and medical factors related to the heart disease. This study also believed to have valuable information to  the  users, decision  makers, policy  makers, health officers,  higher  health authorities and advanced researchers. Needless to say, the motivation of the researchers comes into sight from the above stated points and the following one multi-faceted question longing to be answered:  Among  the  third  world  countries  citizens,  how  can  one  extract  and  analyze  the  major  cardiac  risk levels of Ethiopian children patients? This  study  believed  to  provide  to  the  third-world  countries  how  their  healthcare  institutions  can successfully  achieve  the  desired  medical  knowledge  from  its  warehouses.  Therefore,  the  specific objective  of  this  study  is  to  assess  successfully  the  risk  levels  of  cardiac  patients  using  data  mining approaches. BACKGROUND OF THE STUDY SETTING The diagnosis of heart diseases is a complex job in medical world which has a  multi-layered problem and  is  frequently  accompanied  by  impulsive  effects.  According  to  Wikipedia,  heart  disease  kills  one person  every  34  seconds  in  the  United  States.  According  to  World  Health  Organization  in  the  year 2003 reported that 29.2% of total global deaths are due to cardio diseases.  According to Dr. Belay Abegaz, the founder and board chair of Cardiac Center of Ethiopia (CCE),  in Ethiopia, it is estimated that  50,000 children are  born  with heart disease  every  year.  Another 50,000-60,000  children  who  had  normal  heart  at  birth  develop  heart  disease  at  some  point  in  their  life.  The question is, should  we  simply  watch as these  children die  every  year just because  surgical treatment for these children was not available in Ethiopia?  Answering  the  above  question  was  not  that  easy  before  some  decades  ago.  For  over  22  years  the Children  Heart  Fund  of  Ethiopia  (CHFE)  has  been  helping  children  who  have  heart  problems  by   172 sending  them  abroad  such  as  Israel,  while  hundreds  of  other  children  waited  for  their  turn.  Since January, 2009 the Cardiac Centre of Ethiopia (CCE) which is the one and only institution that was built by  the  public  donation  at  large  and  by  full  participation  of  concerned  investors  especially  by  Sheik Mohammed  Alamudi  who  is  one  of  the  top  donator  person  for  the  accomplishment  of  the  Center. Currently,  the  hospital  became  operational  and  started  serving  to  those  poor  heart  patients.  Now  this cardiac  center  has  started  admitting  patients  and  performed  lots  of  surgeries.  These  surgeries  include open heart surgery and interventional Cardiac Catheterization for its citizens.  Comparatively,  according  to  the  prosperous  and  industrialized  countries  researches,  the  major  factors of  cardio  diseases  are:  being  obese,  carrying  fat  around  waist  and  stomach,  lack  of  exercise,  no balanced  diet,  agewise  causes,  having  a  family  history,  stress,  having  high  blood  pressure,  having high cholesterol level and so on. The main triggering causes for heart related problems such as Stroke and  Cardio-Vascular  Diseases  (CVD)  is  hereditary.  Among  the  various  symptoms  of  heart  diseases that  are  included  in  the  Ethiopian  Cardiac  Center  chart  (patients  history)  some  of  them  are  fatigue, tiredness,  excessive  thirst,  interruption  of  feeding,  dyspnea  on  exertion,  dyspnea  at  rest,  frequent sweating,  sudden  weight  loss,  cyanosis,  leg  swelling,  high/low  pulse-rate,  chest  deformity,  bulged pericardium, murmur chest/shoulder pain, etc.  3.  SIGNIFICANCE OF THE STUDY Poverty reduction, improving the health system and transformation are among the current hot issues of low-income  countries  such  as  Ethiopia  to  fulfill  the  Millennium  Development  Goals  (MDG)  and  its own  GTP (Growth and Transformation Plan). In order to attain greater achievements in the Ethiopian health sector from the pursuit of data mining technologies, this data mining study believed will provide the following contributions:   The  study  will  find  out  the  possible  medical  patterns  which  will  be  valuable  information  to clinicians, healthcare policy and decision makers.   The  study  will  serve  as  a  source  for  studies  dealing  with  similar  cardiac  issues  in  the  third-world countries. 4.  METHODOLOGY According to Han & Kamber (2006) data  mining  functionalities  include  the  discovery  of  concept or  class    descriptions,    associations    and  correlations,    classification,    prediction,    clustering,    trend  analysis,  outlier  and  deviation  analysis,  and similarity analysis are taken into account as a function of data  mining. The same authors also claim that using data  mining models and tools will not help to  always  result  or  reach  at  similar  conclusion,  because  sometimes  good  models  might  not  good predictors. With full consideration of the above facts, the methodology we used in this study involves applying  various  preprocessing  steps  to  prepare  the  dataset  and  applying  proper  association  rule algorithms  to  predict  the  class  labels  and  then  proved  the  possible  risk  class  labels  by  using classification  techniques  and  finally  come  up  with  decision  trees  that  help  us  to  visualize  the  pattern clearly.                                     173 Data Understanding- The Dataset ScopeThe Cardiac Center of Ethiopias dataset is the source of data for this study purpose. This Center was previously  known  as  CHFE  (Childrens  Heart  Fund  of  Ethiopia).  The  data  obtained  from  the  Center was  in  the  form  of  simple  tabulations  which  represents  children  patients  profile  who  are  less  than eighteen years old and their major complaint reports recorded by their physicians. DATA PREPARATION In real world, data is not always complete and in the case of the medical data, it is always true due to the  high  work-load  of  physicians  that  may  lead  to  some  empty  information.  The  initial  step  of  the process was to prepare ourselves to the initial preprocessing step and to remove the missing values as well as go for some attribute reduction technique. In the first place, the original data exist in the form of MS-Access. This format, however, could not be able to understood properly in a way to use on our latest data  mining tool namely Weka. Therefore we converted the  whole data into a simple MS-Excel format  then  finally  into  CSV  (Comma  Delimited  Value)  format  where  Weka  software  could understand it easily.  Among  the  data  mining  software,  the  latest  Weka  3.6  data  mining  software  was  found  important  to work on due to the researchers familiarity and mainly the softwares easiness and quick access made it to be selected. Basically, Weka provides a number of data mining functionalities such as classification, clustering, association, attribute selection and visualization. Moreover, it includes a variety of tools for preprocessing  a  dataset,  such  as  attribute  selection,  attribute  filtering  and  attribute  transformation, feeding into a learning scheme, and analyze the resulting classifier and its performance. Accordingly, our dataset in CSV format prepared for analysis to be provided to Weka software.  Once  again  we  tried  to  observe  the  whole  data  and  its  records  but  still  some  attributes  suffer  from missing  data  from  each  patients  record.  Since  all  the  available  data  is  not  relevant  for  the  problem under  investigation,  irrelevant  or  unneeded  data  were  usually  eliminated  from  the  database  by performing frequent long debatable consultations with physicians before starting the actual data mining process.  Apparently  these  attributes  which  were  having  huge  data  losses  were  reduced  and  left  with nineteen attributes. The attributes that were not used in our experiments involved heart image data for the patient performing EKG or Chest X-Ray, and attributes whose value distributions were skewed. To give  an  example,  Echocardiography  was  not  considered  due  to  this  difficulty.  Of  the  rest  nineteen attributes  even  if  the  nine  attributes  were  necessary  for  analysis  of  the  risk  level  of  cardiac  patients, they  suffer from loss of record entries and some  inconsistencies  which  were  simply rejected by some physicians.  For  that  reason,  since  doctors  were  abandoned  them  we  also  considered  all  this  nine attributes not going to be helpful in the future analysis, and then left with ten attributes. Among the rest of the dataset instances by considering the more the better with less having missed values those rows with  many  missing  values  were  also deleted. Accordingly seven  hundred and eleven records  with ten attributes  left  (see  Table  One).  This  selection  is  purely  accomplished  based  on  subjective  judgment. The judgment was done with the assistance of domain experts. Finally,  out  of  the  ten  attributes  some  were  preprocessed    to  have  a  nominal  value  type    for  example  Age  (Infant,  Child,  Minor,  Young),  Pulse  Rate  (High,  Normal,  Low),    Weight  (UnderW,  NormalW,   174 OverW),  HIV  status  (Yes,  Not  Reactive,  No)  and  the  target  variable  that  will  be  used  as  dependant variable in the dataset namely Risk (High, Low). At last our pre-processed data were then ready for the association rule mining process using Wekas appropriate algorithm.  Figure 1: Full dataset after successfully preprocessed  #  Attributes  Values and References 1  Age  <12months    = Infant   = 80-160PR     1-6years    = Child    = 75-130PR     7-12years  = Minor   = 75-110PR    13-18years = Young  = 60-100PR http://www.wikipedia.org/pulse 2  Pulse Rate (PR) 3  Weight  Using  chart from I.C.M.R. (1990) 4  Bulged Pericardium  Y,N 5  Chest Deformity  Y,N 6  Dyspnea at Rest  Y,N 7  HIV Status  Y, N, Not Reactive (N/R) 8  Dyspnea at Exertion  Y,N 9  Interruption of Feeding  Y,N 10  Gender  F,M **  Risk Level  High, Low Table One: Attributes used in our study                                   175 DATA PROCESSING  Associative-Classification: A Classification by Association Rule Analysis According to Han & Kamber (2006), in many studies, associative-classification has been found to be more accurate than some traditional classification methods, such as C4.5. Frequent patterns and their corresponding association or correlation rules characterize interesting relationships between attribute conditions and class labels, and thus have been recently used for effective classification. Association rules show strong associations between attribute-value pairs (or items) that occur frequently in a given data set that leads to the discovery of association rules is based on frequent itemset mining but if we look at associative-classification, where association rules are generated and analyzed for use in classification. The general idea is that we can search for strong associations between frequent patterns (conjunctions of attribute-value pairs) and class labels. Because association rules explore highly confident associations among multiple attributes, this approach may overcome some constraints introduced by decision-tree induction, which considers only one attribute at a time.  Methods of associative-classification differ primarily in the approach used for frequent itemset mining and  in  how  the  derived  rules  are  analyzed  and  used  for  classification.  We  now  look  at  some  of  the various  methods  for  associative-classification.  One  of  the  earliest  and  simplest  algorithms  for associative- classification is CBA (Classification-Based Association). CBA uses an iterative approach to frequent itemset mining, similar to that of Apriori, where multiple passes are made over the data and the  derived  frequent  itemsets  are  used  to  generate  and  test  longer  itemsets.  In  general,  the  number  of passes  made  is  equal  to  the  length  of  the  longest  rule  found.  The  complete  set  of  rules  satisfying minimum confidence and minimum support thresholds are found and then analyzed for inclusion in the classifier. If a set of rules has the same antecedent, then the rule with the highest confidence is selected to represent the set. When classifying a new tuple, the first rule satisfying the tuple is used to classify it.  In  this  way,  the  set  of  rules  making  up  the  classifier  form  a  decision  list.  In  general,  CBA  is empirically  found  to  be  more  accurate  than  C4.5  on  a  good  number  of  data  sets.  In  summary, associative-classification offers a new alternative to classification schemes by building rules based on conjunctions of attribute-value pairs that occur frequently in data. i) Mining the Association Rules Using Weka In  general,  Association  rules  are  mined  in  a  two-step  process  consisting  of  frequent  itemset  mining, followed  by  rule  generation.  The  first  step  searches  for  patterns  of  attribute-value  pairs  that  occur repeatedly in a data set, where each attribute-value pair is considered an item. The resulting attribute-value pairs form frequent itemsets. The second step analyzes the frequent itemsets in order to generate association  rules.  All  association  rules  must  satisfy  certain  criteria  regarding  their  accuracy  (or confidence) and the proportion of the data set that they actually represent (referred to as support).  Association rules have important advantages over traditional supervised machine learning or statistical algorithms because they have a straightforward interpretation based on the probability of occurrence of a  pattern and the  conditional  probability between patterns such as in our case  we  use  it to assess risk factors  relationship  to  specify  the  risk  level.  Moreover,  association  rule  algorithms  can  also  find patterns that exist in small subsets of attributes.   176 Association  rules  represent  a  data  mining  technique  that  has  great  potential  in  the  medical  domain  to improve disease prediction as well as to explore a medical knowledge. The use of  association rules on medical  data  records  to  the  heart  cases  has  been  explored  in  recent  years.  Given  the  remarkable similarity  between  confidence  and  confidence  factors,  association  rule  confidence  is  used  to  validate confidence factors as well.  In our research work, association rules are mined on a cardiac biomedical data set to analyze the heart disease risk level of children patients in Ethiopia. Each rule represents a simple predictive pattern that describes a subset of the dataset projected on a subset of attributes.  Figure 2: A theoretical framework proposed by Han and Kamber (2001). In  our  study,  we  adopted  the  theoretical  framework  which  was  proposed  earlier  by  Han  and  Kamber (2001).  We  applied  Apriori  association  rule  algorithm  to  generate  the  rules  because  Apriori  is  an important  association  rule  mining  algorithm  that  works  in  two  simple  steps:  (1)  generating  item  sets that  pass  a  minimum  support  threshold;  and  (2)  generating  rules  that  pass  a  minimum  confidence threshold. Even though it is very  difficult to find the  right threshold, Weka  software  incorporated the default  values to  generate  strong and best rules because  sometimes  if low  support increase  rules  high support  may  missing  of  some  important  rule  or  if  support  is  high  then  the  confidence  will  low  vice versa. As we and our domain expert observed in our case, this Apriori algorithm discovers interesting and  strong  relationship  among  attributes  in  the  cardiac  profile  patient  dataset  which  could  provide  a medical  discovery  in  the  third-world  countries  as  well  as  strengthening  the  existing  knowledge  about the illness in these nations poor citizens.                                     177 Our experiment have been explored and tested as alternative models with full training dataset and with 50%  dataset  to  find  the  one  that  is  most  useful  to  perform  the  most  strong  risk  level  indicator.  The association  rules  are  analyzed  to  determine  strong  and  interesting  rules  that  will  encourage  new knowledge  discovery  for  medical  practitioners  especially  to  those  involving  with  cardiology.  Even though  each  run  generates  different  set  of  rules  in  both  full  and  half  datasets,  but  out  of  the  top  five best  rules  in  both  cases  we  learned  that  four  attributes  having  associatively  characterized  with  higher confidence rank that clearly shows us and our domain expert the low risk level of patients.  Since  association  rules  are  nothing  different  from  classification  rules  except  that  they  do  not  predict class labels then we decided to classify our dataset into high and low risk level classes manually based on  the  rules  attained.  Accordingly,  since  we  already  know  the  low  risk  association  rules  then  we opened  our  original  CSV  file  in  MS-Excel  and  created  a  new  column  called  Risk  Level  then  we filtered  the  dataset  based  on  the  results  that  have  been  obtained  by  the  Weka  softwares  association rule data miner and we labeled Low Risk to those instances which fulfill the top best rules by filtering out  them  properly.  However,  the  rest  instances  which  couldnt  comply  and  meet  the  required  rules labeled as High Risk into their respective cells. Summary of both full training dataset and half dataset association rules results are given in the following two figures with a dataflow diagram of the process.   Figure 3. Best rules of Apriori Algorithm with full dataset      178   Figure 4. Best rules of Apriori Algorithm with 50% dataset (weka.filters.supervised.instance.resample-50%=>Associate) Based  on  the  above  results,  associative-classification  testing  was  also  done  to  ensure  whether  the association  rules  mining  process  generates  a  consistent  and  reliable  sets  of    rules  by  applying  the manually  classified  new  dataset  into  Weka  Decision  Tree  Classifiers  called  ID3  and  J48.  Well discuss in detail next. ii) Applying Decision Tree Classification Using Weka According  to  Carlos  (2006b),  decision  tree  classifiers  are  so  popular  because  it  does  not  require  any domain  knowledge,  it  can  handle  high  dimensional  data,  the  learning  and  classification  steps  of decision trees are simple because a decision tree can partitions the dataset. Han  and  Kamber  (2006)  also  stated  that  decision  trees  classifiers  have  good  accuracy  because  A decision tree is a flowchart like structure, where each internal node denotes a test on an attribute, each branch represents an outcome of the test, and each leaf node (or terminal node) holds a class label. The top most node in a tree is the root node. We continued our work after the best association rules obtained and a  newly created Risk class filled into our preprocessed dataset then  we  feed the  CSV  file into Weka  (see Figure  5) to test its correctly classified ones and incorrectly classified outputs.                                     179   Figure 5. Full dataset with its class label 5.  RESULTS AND DISCUSSION Based on our experiment that has been explored with full training dataset, we summarized the best top five rules with their confidence value as follows. #  Best Rules  Confidence 1  PR=Normal ^ BP=No => DR=No  94% 2  PR=Normal ^ BP=No => CD=No  94% 3  DR=No ^ BP=No => CD=No  93% 4  BP=No => CD=No  93% 5  CD=No ^ BP=No => DR=No  93% ** Key:- Abbreviations used:- Pulse Rate=PR Bulged Pericardium=BP Dyspnea at Rest=DR             Chest Deformity=CD  Table Two:- Rules Generated By the Association Algorithm (Patients belongs to Class = Low Risk Level) The  best  classification  rules  that  obtained  in  the  above  table  may  helps  us  to  visualize  the  other  way around  or  high  risk  level  cardiac  situations  as  well.  Assuming  that  if  any  patient  who  is  having,  for example, high or low Pulse Rate  and  having Bulged Pericardium  may  have  a problem of Dyspnea at Rest  which  is  very  close  to  high  risk  cardiac  case.  Moreover,  if  the  existence  of  both  Bulged Pericardium and Dyspnea at Rest simultaneously then there is highly likely that the patient will have a Chest Deformity which highly disturbs the daily functionality of the heart pumping its blood to the rest of  the  body  including  the  brain.  In  addition,  if  the  patients  Chest  Deformity  is  explored  and  having Bulged Pericardium as well then the patients cardiac case will be serious.   180 After  the  best  association  rules  obtained  and  a  newly  created  Risk  class  filled  into  our  preprocessed dataset  then  we  feed  the  CSV  file  into  Weka  to  test  its  correctly  classified  ones  and  incorrectly classified results thereby to get a decision tree that shows us visually the hidden relationships between the  variables.  Accordingly,  using  both  ID3  and  J48  classifiers,  we  have  got  a  one  hundred  percent correctly  classified  result  based  on  a  default  value  of  the  software  at  percentage  split  sixty  six  for training and the rest thirty three for testing (see Figure 6).   Figure 6: Final Result of Classification This result shows that what we did in the process of mining the association rules for assigning cardiac risk level was also confirmed correctly for the class that we provided into the dataset. Therefore if any new cardiac  patient show  up to the  hospital then by applying his or her  major complaint  chart details into our  model then it  will be easy to classify the  risk level that  the  patient  has.  Finally,  we  visualize the decision tree structure of J48s classifier (see Figure 7).  Figure 7: Decision Tree                                   181 6.  LIMITATIONS One of the limitations of this study is its population  was children below eighteen years old which the result could not possible to generalize to all age groups. The other limitation is, surprisingly, due to the absence  of  Cholesterol  and  the  like  measurement  technologies  in  the  country,  some  potential  cardiac disease predictor attributes were not existed in the patients chart. As a result they were also absent in our study. 7.  CONCLUDING REMARKS AND LESSON LEARNED Having  the  concept  of  associative-classification  approach,  our  work  involves  three  main  phases  that are  data  preparation  phase,  association  rules  mining  phase  and  finally  a  classification  phase  with  a decision  tree.  The  data  preparation  and  preprocessed  phase  consumes  much  effort  due  to  various reasons.  In this paper,  we  used the  above  mentioned three stages of data  mining to identify how  different risk factor  attributes  relationships  contribute  towards  cardiac  problems  and  how  those  physicians  who  are working  in  the  field  of  cardiology  of  the  third  world  countries  such  as  Ethiopia  can  predict  their patients cardiac risk level regardless of highly sophisticated cardiac medical equipments.  As  the  findings  revealed  the  unseen  but  important  risk  levels  of  heart  disease  and  their  attributes relationships,  therefore,  this  study  will  also  help  to  create  awareness  about  the  likelihood  of  cardiac risk levels among the children who suffer by heart disease in the under-developed nations.  Since,  we  have  discovered  the  risk  level  patterns  of  children  cardiac  patients  and  the  relationships between attributes of their illness; this study uncovered the best rules that play a very important role in examining the patients and assigning their levels. Moreover, among the top five best rules we learned, four attributes are having associatively characterized with higher confidence rank that clearly shows us the low risk level of patients. As  a  contribution  the  studys  findings  are  expected  to  be  of  benefit  to  both  the  medical  research  and practicing healthcare communities for the third-world children that needed attention.  In future, the  work has to be extended as to predict a  medical knowledge using either association and classification concepts or more for all age groups.  8.  ACKNOWLEDGEMENTS We  would  like  to  acknowledge  the  Ethiopian  Cardiac  Center  staff  for  their  full  cooperation during this research project. Last but not least, the authors are also would like to thank AAU-ITDP  and  the  Ethiopian  Statistical  Association  (ESA)  for  putting  emphasis  on  one  of  the current healthcare serious issues in Ethiopia which is Healthcare Data Management. 9.  REFERENCES Alapont,  J.,  Bella,  A.,  et  al.  (2005).  "Specialized  tools  for  automating  data  mining  for  hospital management", First European Conference on Health Care Modelling and Computation, pp. 7-19. Asha  Rajkumar  and  Mrs.  G.Sophia  Reena  (2010).Diagnosis  of  Heart  Disease  Using  Data  mining Algorithm.  GJCST, Vol. 10 Issue 10 Ver.1.0, pp. 38-43.    182 Belazzi,  R.  and  Zupan,  B.  (2006)."Predictive  data  mining  in  clinical  medicine:  Current  issues  and guidelines", International Journal of Medical Information, vol. 77, pp. 81-97. Braa  Jrn,  Ole  Hanseth,  Arthur  Heywood,  Woinshet  Mohammed,  Vincent  Shaw  (2007).  Developing Health  Information  Systems  in  Developing  Countries:  The  Flexible  Standards  Strategy.MIS Quarterly Vol. 31 Special Issue. Carlos  Ordonez  (2006a).  Association  Rule  Discovery  with  Train  and  Test  approach  for  heart  disease prediction. IEEE Transactions on Information Technology in Biomedicine, Volume 10, No. 2, pp 334-343.  Carlos  Ordonez  (2006b).  Comparing  association  rules  and  decision  trees  for  disease  prediction,  in Proceeding of International Workshop.Healthcare Information Knowledge Management. Cios, K. J., & Moore, G. W. (2000). Medical Data Mining and Knowledge Discovery: An Overview. In Cios K. J., Medical Data Mining and Knowledge Discovery. Heidelberg: PhysicaVerlag.  Han,  J.  and  Kamber,  M.  (2001).  Data  mining:  Concepts  and  Techniques,  Morgan  Kauffman Publishers: San Francisco. Han,  J.  and  Kamber,  M.  (2006).  Data  mining:  Concepts  and  Techniques,  2nd  Edition.  Morgan Kauffman Publishers. HIMSS (2010).Healthcare Information and Management Systems Society. http://www.himss.org. (Retrieved July 2011). I.C.M.R. (1990).Nutrient Requirements and Recommended Dietary Allowances for Indians. Kunene,  K.  and  Weistrofferb,  H.  (2006)."An  approach  for  predicting  and  describing  patient  outcome using  multicriteria  decision  analysis  and  decision  rules".  European  Journal  of  Operational Research, vol. 185, pp. 984-997.  Lin, F., Chou, S., et al. (1999). "Mining time dependency patterns in clinical pathways", International Journal of Medical Informatics, vol. 62, pp. 11-25.  Lorenzi,  N.  M.  &  Riley,  R.  T.  (2000).  Managing  change:  An  overview.  Journal  of  the  American Medical Informatics Association. 7, 116-124.  MoH (2009).Concept Notes and Status of ICT Programmes Implementation.Unpublished material. Niti Guru, Anil Dahiya, Navin Rajpal (2007). "Decision Support System for Heart Disease Diagnosis Using Neural Network". Delhi Business Review, Vol. 8, No. 1.  Obenshain, M. (2004)."Application of Data Mining Techniques to Healthcare Data". Infection Control and Hospital Epidemiology, vol. 25, pp. 690-695.  Patrick  Rivers  and  Sejong  Bae  (1999),  Alining  Information  Systems  for  effective  TQM implementation.TQM Vol.10 no 2. Pesti,  O.  (2004).  Building  information  systems  in  health  care.A  reference  guide  for  health  care decision-makers. Croatia.  Sameh  El-Saharty,  Sosena  Kebede,  Petros  Olango,  and  Banafsheh  Siadat  (2009).  Improving  Health Services  in  Developing  Countries: Improving Health Service  Delivery in Ethiopia. Country Case Study.Health, Nutrition and Population Discussion Paper. The World Bank: Washington DC.  Shortliffe,  E.  H.  and  Barnett,  G.  (2001).  "Medical  data:  Their  acquisition,  storage  and  use".  Medical informatics  computer  applications  in  health  care  and  biomedicine  (2nd    edition).  Springer:  New York, pp. 41-75.  Shortliffe, E. H. and Blois, M. S. (2001). "The computer meets  biology and medicine: Emergence of a discipline". Medical informatics computer Applications in Healthcare and Biomedicine (2nd ed.), Springer, New York, pp. 3-40.
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