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Abstract
[bookmark: _GoBack]HIV is a virus that attacks the body’s immune system. If HIV is not treated, it can lead to AIDS. There is currently no effective cure. Once people get HIV, they are live with it for all remaining life. Above 40 years since the first cases of AIDS were reported and 25 years since the establishment of UNAIDS, which is one of a more important cause of death nowadays worldwide. 
The location and associated factors of HIV/AIDS in SSA were not identified. To monitor and prioritize effective interventions, it is important to identify hotspots areas and associated factors, towards the fast achievement of SDG goal-2030. The data sources are DHS and World Pop. About 384,644 individuals were participating HIV test during data collection in 31 SSA countries, with 14,271 clusters. The data collection year of the data have wider gap from country to country (10 years of range). In this situation the difference is the source of potential temporal misalignment or HIV prevalence is changing over time. Due to this reason the hotspot identification, interpolation, and density estimation is needed classification based on data collection years. The 2020 Fast-Track commitments and expanded targets to end AIDS epidemic agreed in 2015. The year 2015 is the used as class mark and one of the supervised learning binary classification rule implemented. The country whose data collected before the year 2015 is as one category and since 2015 is the other category. The classification 14 of 31 countries are since 2015 and the rest 17 countries before 2015. The cluster based spatial analysis were performed this two groups separately and the finding merged in to a map for report (Figure 1). Above 50% of enumeration area HIV prevalence is zero, due to this reason clustering is necessary for regression analysis to get the exact characteristics of population linked to the HIV. Based on enumeration area prevalence one of the unsupervised learning K-mean clustering is implemented and the number of cluster is decided using elbow method. The maximum number of cluster was four. The lowest mean (0.02%) and the lower outliers which account 7221 and 367 clusters (enumeration areas) were excluded in the regression analysis. A mixed-effect logistic regression model was run, and the adjusted odds ratio with corresponding 95%CI was estimated. The southern SSA countries were highest contribute for HIV distribution compared to others. The prevalence of HIV is 4.96% among adults 2.1% among young adults in SSA. The spatial analysis indicates HIV distribution is heterogeneous within and between countries. Most areas of Southern and Eastern SSA are high risk of HIV compared to other regions. Individual being female, from female household, from poor household, previously married, and have not HIV knowledge significantly increased the odds of HIV case compared to their counter parts(P<0.05). The spatial analysis can support the design and prioritization areas for interventions and factor analysis identify the group of peoples in the selected high risk areas. Multispectral interventions for HIV response urgently needed, improve population health and it will reduce the future risk of cases.
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Figure 1. Interpolation HIV positivity: The interpolated continuous images indicate predict unmeasured areas from nearest neighbour of measured areas. The colour through bold green to bold red indicates an increase in the prevalence of HIV among adults and young adults. 
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