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σ

σ

𝑣𝑙𝑑௨ = ∑ (୪୬ (௣ೠ೔)ି୪  (௣ೠೢ))మೖ೔సభ ௞𝑝௨ೢ
𝑙𝑛൫𝑝௨೔൯ − 𝑙𝑛൫𝑝௨ೢ൯ = 𝑙𝑛൫𝑝௖೔ ∗ 𝑝௣೔ ∗ 𝑝௡೔൯ − 𝑙𝑛൫𝑝௖ೢ ∗ 𝑝௣ೢ ∗ 𝑝௡ೢ൯= ൣ𝑙𝑛൫𝑝௖೔൯ − 𝑙𝑛൫𝑝௖ೢ൯൧ + ൣ𝑙𝑛൫𝑝௣೔ ൯ − 𝑙𝑛൫𝑝௣ೢ ൯൧ +ൣ𝑙𝑛൫𝑝௡೔൯ − 𝑙𝑛൫𝑝௡ೢ ൯൧
𝑙𝑛൫𝑝௨೔൯ − 𝑙𝑛൫𝑝௨ೢ൯ = 𝑑௨೔ = 𝑑௖೔ + 𝑑௣೔ + 𝑑௡೔

𝑣𝑙𝑑௨ = ∑ ௗ೎೔మೖ೔సభ ା∑ ௗ೎೔∗ௗ೛೔ା∑ ௗ೎೔∗ௗ೙೔ೖ೔సభೖ೔సభ ௞ +∑ ௗ೛೔మೖ೔సభ ା∑ ௗ೛೔∗ௗ೙೔ା∑ ௗ೛೔∗ௗ೎೔ೖ೔సభೖ೔సభ ௞ +∑ ௗ೙೔మೖ೔సభ ା∑ ௗ೙೔∗ௗ೛೔ା∑ ௗ೙೔∗ௗ೎೔ೖ೔సభೖ೔సభ ௞
𝑣𝑙𝑑௨ = 𝛿௖ + 𝛿௣ + 𝛿௡

𝛽
𝑙𝑛 ቆ௣ೕ೔,೟శೖ௣ೕ೔,೟ ቇ = 𝛼 + 𝛽 ln൫𝑝௝೔,೟൯ + 𝜀௜,௧
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𝛽 𝛽
∇𝑝௨ = 𝑝௨ଶ − 𝑝௨ଵ = 𝑝௖ଶ ∗ 𝑝௣ଶ ∗ 𝑝௡ଶ − 𝑝௖ଵ ∗ 𝑝௣ଵ ∗ 𝑝௡ଵ
∇𝑝௨ = ∇௣ೠ௥೛ೠ ∗ 𝑟௣ೠ
𝑟௣ೠ = 𝑙𝑛 ቀ௣ೠమ௣ೠభቁ
𝑟௣ೠ = 𝑙𝑛 ቀ௣ೠమ௣ೠభቁ = 𝑙𝑛 ൬௣೎మ∗௣೛మ∗௣೙మ௣೎భ∗௣೛భ∗௣೙భ ൰ = 𝑙𝑛 ቀ௣೎మ௣೎భቁ + 𝑙𝑛 ൬௣೛మ௣೛భ൰ + 𝑙𝑛 ቀ௣೙మ௣೙భቁ
𝑟௣ೠ = 𝑟௣೎ + 𝑟௣೛ + 𝑟௣೙
∇𝑝௨ = ∇𝑝௨ ∗ ൬௥೛೎௥೛ೠ൰ + ∇𝑝௨ ∗ ൬௥೛೎௥೛ೠ൰ + ∇𝑝௨ ∗ ൬௥೛೎௥೛ೠ൰
∇𝑝௨ = 𝜕𝑝௖ + 𝜕𝑝௣ + 𝜕𝑝௡
𝜕𝑝௖ = ∇𝑝௨ ∗ ൬௥೛೎௥೛ೠ൰

∇𝑝௨ 𝜕𝑝௖ 𝜕𝑝௣𝜕𝑝௡𝑉𝑎𝑟(∇𝑝௨) = ൣ𝑉𝑎𝑟(𝜕𝑝௖) + 𝐶𝑜𝑣൫𝜕𝑝௖, 𝜕𝑝௣൯ + 𝐶𝑜𝑣(𝜕𝑝௖ , 𝜕𝑝௡)൧ +ൣ𝑉𝑎𝑟൫𝜕𝑝௣൯ + 𝐶𝑜𝑣൫𝜕𝑝௣, 𝜕𝑝௖൯ + 𝐶𝑜𝑣൫𝜕𝑝௣ , 𝜕𝑝௡൯൧ +ൣ𝑉𝑎𝑟(𝜕𝑝௡) + 𝐶𝑜𝑣൫𝜕𝑝௡, 𝜕𝑝௣൯ + 𝐶𝑜𝑣(𝜕𝑝௡, 𝜕𝑝௖)൧
𝑉𝑎𝑟(∇𝑝௨) = Ѵ𝜕𝑝௖ + Ѵ𝜕𝑝௣ + Ѵ𝜕𝑝௡
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𝐼௖ = Ѵడ௣೎௏௔௥(∇௣ೠ)𝐼௣ = Ѵడ௣೛௏௔௥(∇௣ೠ)
𝐼௡ = Ѵడ௣೙௏௔௥(∇௣ೠ)

𝑟ௌ = 𝑟௉ + 𝑟௕ + 𝑟௣೎ + 𝑟௣೛ + 𝑟௣೙
𝛻ௌ = 𝑆ଶ − 𝑆ଵ = ൫𝑃ଶ ∗ 𝑏ଶ ∗ 𝑝௖ଶ ∗ 𝑝௣ଶ ∗ 𝑝௡ଶ൯ − ൫𝑃ଵ ∗ 𝑏ଵ ∗ 𝑝௖ଵ ∗ 𝑝௣ଵ ∗ 𝑝௡ଵ൯𝛻ௌ = 𝛻ௌ ∗ ௥ು௥ೄ + 𝛻ௌ ∗ ௥್௥ೄ + 𝛻ௌ ∗ ௥೛೎௥ೄ + 𝛻ௌ ∗ ௥೛೛௥ೄ + 𝛻ௌ ∗ ௥೛೙௥ೄ𝛻ௌ = 𝑆௉ + 𝑆௕ + 𝑆௣೎ + 𝑆௣೛ + 𝑆௣೙
𝛻ௌ = (𝐿ଶ − 𝐷ଶ) − (𝐿ଵ − 𝐷ଵ) = (𝐿ଶ − 𝐿ଵ) − (𝐷ଶ − 𝐷ଵ) = 𝛻௅ − 𝛻஽
𝛻஽ = 𝛻௅ − 𝛻ௌ
𝛻௅ = 𝐿ଶ − 𝐿ଵ = 𝑃ଶ ∗ 𝑏ଶ − 𝑃ଵ ∗ 𝑏ଵ = ఇಽ௥ಽ ∗ 𝑟௉ + ఇಽ௥ಽ ∗ 𝑟௕
𝛻஽ = [𝛻௅ ∗ ௥ು௥ಽ + 𝛻௅ ∗ ௥್௥ಽ] − [𝛻ௌ ∗ ௥ು௥ೄ + 𝛻ௌ ∗ ௥್௥ೄ + 𝛻ௌ ∗ ௥೛೎௥ೄ + 𝛻ௌ ∗ ௥೛೛௥ೄ + 𝛻ௌ ∗ ௥೛೙௥ೄ ]𝛻஽ = 𝑟௉ ൬𝛻௅𝑟௅ − 𝛻ௌ𝑟ௌ ൰ + 𝑟௕ ൬𝛻௅𝑟௅ − 𝛻ௌ𝑟ௌ ൰ + ൬−𝑟௣೎ ∗ 𝛻ௌ𝑟ௌ ൰ + ൬−𝑟௣೛ ∗ 𝛻ௌ𝑟ௌ ൰ + ൬−𝑟௣೙ ∗ 𝛻ௌ𝑟ௌ ൰𝛻஽ = 𝐷௉ + 𝐷௕ + 𝐷௣೎ + 𝐷௣೛ + 𝐷௣೙
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𝛻௣ೠ 𝜕௣೎ 𝜕௣೛ 𝜕௣೙
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𝛻௣ೠ 𝜕௣೎ 𝜕௣೛ 𝜕௣೙𝜕௣೎𝜕௣೎𝜕௣೎ 𝛻௣ೠ
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Figure 2: Cumulative distribution of 190 countries in relative increase in child survival probability 
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