
Data
Science

What is

Why is it
?

?



Data is everywhere…



Meaning from data is money…



Challenges…



Why us? 

Galileo Galilei 
1564-1642

Johannes Kepler 
1571-1630

Physics: Taking 
meaning from data for 
more than 500 years!!!



The power of the model…

Isaac Newton 
1643-1727



Causality…



Causality…



Causality: Gender bias in Erasmus

Female Male

PLoS One 11, e0149514 (2016).



Causality: Gender bias in Erasmus

PLoS One 11, e0149514 (2016).

Female Male

Social 
Sciences

Natural
Sciences



Is the average meaningful?



Average vs Median



Histograms…



How to make a histograms…
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How to make a histograms…
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numnumber of the bin = (int) (value/width)



How to make a histograms…



When does the average has a meaning?
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When does the average has a meaning?

~1.36

power law
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P (x) = Ax�↵
<latexit sha1_base64="KXMxCzTIYYvYxqbbkYW0SbJtGhY=">AAAB+3icjVDLSgNBEOz1GeNrjUcvg0GIB8NGBL0IUS8eI5gHJGvoncwmQ2YfzMxKwrK/4sWDIl79EW/+jZPHQUXBgoaiqpsuyosFV9pxPqyFxaXlldXcWn59Y3Nr294pNFSUSMrqNBKRbHmomOAhq2uuBWvFkmHgCdb0hlcTv3nPpOJReKvHMXMD7Ifc5xS1kbp2oVYaHZ5fkNFdetRBEQ8w69rFStmZgvxNijBHrWu/d3oRTQIWaipQqXbFibWbotScCpblO4liMdIh9lnb0BADptx0mj0jB0bpET+SZkJNpurXixQDpcaBZzYD1AP105uIv3ntRPtnbsrDONEspLNHfiKIjsikCNLjklEtxoYgldxkJXSAEqk2deX/V0LjuFwx/OakWL2c15GDPdiHElTgFKpwDTWoA4URPMATPFuZ9Wi9WK+z1QVrfrML32C9fQKF9JN2</latexit><latexit sha1_base64="KXMxCzTIYYvYxqbbkYW0SbJtGhY=">AAAB+3icjVDLSgNBEOz1GeNrjUcvg0GIB8NGBL0IUS8eI5gHJGvoncwmQ2YfzMxKwrK/4sWDIl79EW/+jZPHQUXBgoaiqpsuyosFV9pxPqyFxaXlldXcWn59Y3Nr294pNFSUSMrqNBKRbHmomOAhq2uuBWvFkmHgCdb0hlcTv3nPpOJReKvHMXMD7Ifc5xS1kbp2oVYaHZ5fkNFdetRBEQ8w69rFStmZgvxNijBHrWu/d3oRTQIWaipQqXbFibWbotScCpblO4liMdIh9lnb0BADptx0mj0jB0bpET+SZkJNpurXixQDpcaBZzYD1AP105uIv3ntRPtnbsrDONEspLNHfiKIjsikCNLjklEtxoYgldxkJXSAEqk2deX/V0LjuFwx/OakWL2c15GDPdiHElTgFKpwDTWoA4URPMATPFuZ9Wi9WK+z1QVrfrML32C9fQKF9JN2</latexit><latexit sha1_base64="KXMxCzTIYYvYxqbbkYW0SbJtGhY=">AAAB+3icjVDLSgNBEOz1GeNrjUcvg0GIB8NGBL0IUS8eI5gHJGvoncwmQ2YfzMxKwrK/4sWDIl79EW/+jZPHQUXBgoaiqpsuyosFV9pxPqyFxaXlldXcWn59Y3Nr294pNFSUSMrqNBKRbHmomOAhq2uuBWvFkmHgCdb0hlcTv3nPpOJReKvHMXMD7Ifc5xS1kbp2oVYaHZ5fkNFdetRBEQ8w69rFStmZgvxNijBHrWu/d3oRTQIWaipQqXbFibWbotScCpblO4liMdIh9lnb0BADptx0mj0jB0bpET+SZkJNpurXixQDpcaBZzYD1AP105uIv3ntRPtnbsrDONEspLNHfiKIjsikCNLjklEtxoYgldxkJXSAEqk2deX/V0LjuFwx/OakWL2c15GDPdiHElTgFKpwDTWoA4URPMATPFuZ9Wi9WK+z1QVrfrML32C9fQKF9JN2</latexit><latexit sha1_base64="KXMxCzTIYYvYxqbbkYW0SbJtGhY=">AAAB+3icjVDLSgNBEOz1GeNrjUcvg0GIB8NGBL0IUS8eI5gHJGvoncwmQ2YfzMxKwrK/4sWDIl79EW/+jZPHQUXBgoaiqpsuyosFV9pxPqyFxaXlldXcWn59Y3Nr294pNFSUSMrqNBKRbHmomOAhq2uuBWvFkmHgCdb0hlcTv3nPpOJReKvHMXMD7Ifc5xS1kbp2oVYaHZ5fkNFdetRBEQ8w69rFStmZgvxNijBHrWu/d3oRTQIWaipQqXbFibWbotScCpblO4liMdIh9lnb0BADptx0mj0jB0bpET+SZkJNpurXixQDpcaBZzYD1AP105uIv3ntRPtnbsrDONEspLNHfiKIjsikCNLjklEtxoYgldxkJXSAEqk2deX/V0LjuFwx/OakWL2c15GDPdiHElTgFKpwDTWoA4URPMATPFuZ9Wi9WK+z1QVrfrML32C9fQKF9JN2</latexit>

< x >=

Z xmax

0
xP (x)dx =

<latexit sha1_base64="g5tQwbEFmh8unfJGxX9kEnhFqAI=">AAACGHicjVDLSgMxFM34rONr1KWbYBHqpk5F0IWVohuXFewD2jpk0rQNTTJDkpEpw3yGG3/FjQtF3Hbn35hpK6goeODC4Zx7ufceP2RUadd9t+bmFxaXlnMr9ura+sams7VdV0EkManhgAWy6SNFGBWkpqlmpBlKgrjPSMMfXmZ+445IRQNxo0ch6XDUF7RHMdJG8pzDs/i83KZCe+5tEnttjvRA8oSjOE3jaiE++FS6aVy2IfScfKnoTgD/JnkwQ9Vzxu1ugCNOhMYMKdUquaHuJEhqihlJ7XakSIjwEPVJy1CBOFGdZPJYCveN0oW9QJoSGk7UrxMJ4kqNuG86szPVTy8Tf/Nake6ddhIqwkgTgaeLehGDOoBZSrBLJcGajQxBWFJzK8QDJBHWJkv7fyHUj4olw6+P85WLWRw5sAv2QAGUwAmogCtQBTWAwT14BM/gxXqwnqxX623aOmfNZnbAN1jjD4floAo=</latexit><latexit sha1_base64="g5tQwbEFmh8unfJGxX9kEnhFqAI=">AAACGHicjVDLSgMxFM34rONr1KWbYBHqpk5F0IWVohuXFewD2jpk0rQNTTJDkpEpw3yGG3/FjQtF3Hbn35hpK6goeODC4Zx7ufceP2RUadd9t+bmFxaXlnMr9ura+sams7VdV0EkManhgAWy6SNFGBWkpqlmpBlKgrjPSMMfXmZ+445IRQNxo0ch6XDUF7RHMdJG8pzDs/i83KZCe+5tEnttjvRA8oSjOE3jaiE++FS6aVy2IfScfKnoTgD/JnkwQ9Vzxu1ugCNOhMYMKdUquaHuJEhqihlJ7XakSIjwEPVJy1CBOFGdZPJYCveN0oW9QJoSGk7UrxMJ4kqNuG86szPVTy8Tf/Nake6ddhIqwkgTgaeLehGDOoBZSrBLJcGajQxBWFJzK8QDJBHWJkv7fyHUj4olw6+P85WLWRw5sAv2QAGUwAmogCtQBTWAwT14BM/gxXqwnqxX623aOmfNZnbAN1jjD4floAo=</latexit><latexit sha1_base64="g5tQwbEFmh8unfJGxX9kEnhFqAI=">AAACGHicjVDLSgMxFM34rONr1KWbYBHqpk5F0IWVohuXFewD2jpk0rQNTTJDkpEpw3yGG3/FjQtF3Hbn35hpK6goeODC4Zx7ufceP2RUadd9t+bmFxaXlnMr9ura+sams7VdV0EkManhgAWy6SNFGBWkpqlmpBlKgrjPSMMfXmZ+445IRQNxo0ch6XDUF7RHMdJG8pzDs/i83KZCe+5tEnttjvRA8oSjOE3jaiE++FS6aVy2IfScfKnoTgD/JnkwQ9Vzxu1ugCNOhMYMKdUquaHuJEhqihlJ7XakSIjwEPVJy1CBOFGdZPJYCveN0oW9QJoSGk7UrxMJ4kqNuG86szPVTy8Tf/Nake6ddhIqwkgTgaeLehGDOoBZSrBLJcGajQxBWFJzK8QDJBHWJkv7fyHUj4olw6+P85WLWRw5sAv2QAGUwAmogCtQBTWAwT14BM/gxXqwnqxX623aOmfNZnbAN1jjD4floAo=</latexit><latexit sha1_base64="g5tQwbEFmh8unfJGxX9kEnhFqAI=">AAACGHicjVDLSgMxFM34rONr1KWbYBHqpk5F0IWVohuXFewD2jpk0rQNTTJDkpEpw3yGG3/FjQtF3Hbn35hpK6goeODC4Zx7ufceP2RUadd9t+bmFxaXlnMr9ura+sams7VdV0EkManhgAWy6SNFGBWkpqlmpBlKgrjPSMMfXmZ+445IRQNxo0ch6XDUF7RHMdJG8pzDs/i83KZCe+5tEnttjvRA8oSjOE3jaiE++FS6aVy2IfScfKnoTgD/JnkwQ9Vzxu1ugCNOhMYMKdUquaHuJEhqihlJ7XakSIjwEPVJy1CBOFGdZPJYCveN0oW9QJoSGk7UrxMJ4kqNuG86szPVTy8Tf/Nake6ddhIqwkgTgaeLehGDOoBZSrBLJcGajQxBWFJzK8QDJBHWJkv7fyHUj4olw6+P85WLWRw5sAv2QAGUwAmogCtQBTWAwT14BM/gxXqwnqxX623aOmfNZnbAN1jjD4floAo=</latexit>

= A

Z xmax

0
x�↵+1dx

<latexit sha1_base64="5OAse+mMckUH+rEsPqQVdtzhAjc=">AAACHXicjVDLSsNAFJ34tr6qLt0MFkEQJZGCbgQfG5cVbCs0NdxMJ3ZwZhJmJpIS8iNu/BU3LhRx4Ub8G6cPQUXBAxcO59zLvfeECWfauO67MzY+MTk1PTNbmptfWFwqL680dJwqQusk5rG6CEFTziStG2Y4vUgUBRFy2gyvT/p+84YqzWJ5bnoJbQu4kixiBIyVgnL1AB/5TJrAvcyzwBdgukrkArKiyC7zbR940oUtr/h0OkWGcVCueDvuAPhvUkEj1ILyq9+JSSqoNISD1i3PTUw7B2UY4bQo+ammCZBruKItSyUIqtv54LsCb1ilg6NY2ZIGD9SvEzkIrXsitJ39I/VPry/+5rVSE+23cyaT1FBJhouilGMT435UuMMUJYb3LAGimL0Vky4oIMYGWvpfCI3dHc/ys2rl8HgUxwxaQ+toE3loDx2iU1RDdUTQLbpHj+jJuXMenGfnZdg65oxmVtE3OG8fHTuijA==</latexit><latexit sha1_base64="5OAse+mMckUH+rEsPqQVdtzhAjc=">AAACHXicjVDLSsNAFJ34tr6qLt0MFkEQJZGCbgQfG5cVbCs0NdxMJ3ZwZhJmJpIS8iNu/BU3LhRx4Ub8G6cPQUXBAxcO59zLvfeECWfauO67MzY+MTk1PTNbmptfWFwqL680dJwqQusk5rG6CEFTziStG2Y4vUgUBRFy2gyvT/p+84YqzWJ5bnoJbQu4kixiBIyVgnL1AB/5TJrAvcyzwBdgukrkArKiyC7zbR940oUtr/h0OkWGcVCueDvuAPhvUkEj1ILyq9+JSSqoNISD1i3PTUw7B2UY4bQo+ammCZBruKItSyUIqtv54LsCb1ilg6NY2ZIGD9SvEzkIrXsitJ39I/VPry/+5rVSE+23cyaT1FBJhouilGMT435UuMMUJYb3LAGimL0Vky4oIMYGWvpfCI3dHc/ys2rl8HgUxwxaQ+toE3loDx2iU1RDdUTQLbpHj+jJuXMenGfnZdg65oxmVtE3OG8fHTuijA==</latexit><latexit sha1_base64="5OAse+mMckUH+rEsPqQVdtzhAjc=">AAACHXicjVDLSsNAFJ34tr6qLt0MFkEQJZGCbgQfG5cVbCs0NdxMJ3ZwZhJmJpIS8iNu/BU3LhRx4Ub8G6cPQUXBAxcO59zLvfeECWfauO67MzY+MTk1PTNbmptfWFwqL680dJwqQusk5rG6CEFTziStG2Y4vUgUBRFy2gyvT/p+84YqzWJ5bnoJbQu4kixiBIyVgnL1AB/5TJrAvcyzwBdgukrkArKiyC7zbR940oUtr/h0OkWGcVCueDvuAPhvUkEj1ILyq9+JSSqoNISD1i3PTUw7B2UY4bQo+ammCZBruKItSyUIqtv54LsCb1ilg6NY2ZIGD9SvEzkIrXsitJ39I/VPry/+5rVSE+23cyaT1FBJhouilGMT435UuMMUJYb3LAGimL0Vky4oIMYGWvpfCI3dHc/ys2rl8HgUxwxaQ+toE3loDx2iU1RDdUTQLbpHj+jJuXMenGfnZdg65oxmVtE3OG8fHTuijA==</latexit><latexit sha1_base64="5OAse+mMckUH+rEsPqQVdtzhAjc=">AAACHXicjVDLSsNAFJ34tr6qLt0MFkEQJZGCbgQfG5cVbCs0NdxMJ3ZwZhJmJpIS8iNu/BU3LhRx4Ub8G6cPQUXBAxcO59zLvfeECWfauO67MzY+MTk1PTNbmptfWFwqL680dJwqQusk5rG6CEFTziStG2Y4vUgUBRFy2gyvT/p+84YqzWJ5bnoJbQu4kixiBIyVgnL1AB/5TJrAvcyzwBdgukrkArKiyC7zbR940oUtr/h0OkWGcVCueDvuAPhvUkEj1ILyq9+JSSqoNISD1i3PTUw7B2UY4bQo+ammCZBruKItSyUIqtv54LsCb1ilg6NY2ZIGD9SvEzkIrXsitJ39I/VPry/+5rVSE+23cyaT1FBJhouilGMT435UuMMUJYb3LAGimL0Vky4oIMYGWvpfCI3dHc/ys2rl8HgUxwxaQ+toE3loDx2iU1RDdUTQLbpHj+jJuXMenGfnZdg65oxmVtE3OG8fHTuijA==</latexit>

< x >=
A

2� ↵

⇥
x2�↵
max

⇤
<latexit sha1_base64="v7qLDtnyiyPbryqiGtAfyc24HIw=">AAACJnicjVA9SwNBEN3zM8avqKXNYhBslEQELYxEbSwVjAnkzjC32UuW7N4du3OScNyvsfGv2FhEROz8KW5iChUFHww83pthZp4fS2GwVHpzpqZnZufmcwv5xaXlldXC2vqNiRLNeI1FMtINHwyXIuQ1FCh5I9YclC953e+dj/z6HddGROE1DmLuKeiEIhAM0EqtQuW4f1KhbqCBpadZur/rgoy7kLmSB9jst1wF2NUqVdDPbr/YWnS66LUKxfJeaQz6NymSCS5bhaHbjliieIhMgjHNcilGLwWNgkme5d3E8BhYDzq8aWkIihsvHb+Z0W2rtGkQaVsh0rH6dSIFZcxA+bZzdLX56Y3E37xmgsGRl4owTpCH7HNRkEiKER1lRttCc4ZyYAkwLeytlHXBRoY22fz/QrjZ3ytbfnVQrJ5N4siRTbJFdkiZHJIquSCXpEYYuSePZEienQfnyXlxXj9bp5zJzAb5Buf9A7O9ppM=</latexit><latexit sha1_base64="v7qLDtnyiyPbryqiGtAfyc24HIw=">AAACJnicjVA9SwNBEN3zM8avqKXNYhBslEQELYxEbSwVjAnkzjC32UuW7N4du3OScNyvsfGv2FhEROz8KW5iChUFHww83pthZp4fS2GwVHpzpqZnZufmcwv5xaXlldXC2vqNiRLNeI1FMtINHwyXIuQ1FCh5I9YclC953e+dj/z6HddGROE1DmLuKeiEIhAM0EqtQuW4f1KhbqCBpadZur/rgoy7kLmSB9jst1wF2NUqVdDPbr/YWnS66LUKxfJeaQz6NymSCS5bhaHbjliieIhMgjHNcilGLwWNgkme5d3E8BhYDzq8aWkIihsvHb+Z0W2rtGkQaVsh0rH6dSIFZcxA+bZzdLX56Y3E37xmgsGRl4owTpCH7HNRkEiKER1lRttCc4ZyYAkwLeytlHXBRoY22fz/QrjZ3ytbfnVQrJ5N4siRTbJFdkiZHJIquSCXpEYYuSePZEienQfnyXlxXj9bp5zJzAb5Buf9A7O9ppM=</latexit><latexit sha1_base64="v7qLDtnyiyPbryqiGtAfyc24HIw=">AAACJnicjVA9SwNBEN3zM8avqKXNYhBslEQELYxEbSwVjAnkzjC32UuW7N4du3OScNyvsfGv2FhEROz8KW5iChUFHww83pthZp4fS2GwVHpzpqZnZufmcwv5xaXlldXC2vqNiRLNeI1FMtINHwyXIuQ1FCh5I9YclC953e+dj/z6HddGROE1DmLuKeiEIhAM0EqtQuW4f1KhbqCBpadZur/rgoy7kLmSB9jst1wF2NUqVdDPbr/YWnS66LUKxfJeaQz6NymSCS5bhaHbjliieIhMgjHNcilGLwWNgkme5d3E8BhYDzq8aWkIihsvHb+Z0W2rtGkQaVsh0rH6dSIFZcxA+bZzdLX56Y3E37xmgsGRl4owTpCH7HNRkEiKER1lRttCc4ZyYAkwLeytlHXBRoY22fz/QrjZ3ytbfnVQrJ5N4siRTbJFdkiZHJIquSCXpEYYuSePZEienQfnyXlxXj9bp5zJzAb5Buf9A7O9ppM=</latexit><latexit sha1_base64="v7qLDtnyiyPbryqiGtAfyc24HIw=">AAACJnicjVA9SwNBEN3zM8avqKXNYhBslEQELYxEbSwVjAnkzjC32UuW7N4du3OScNyvsfGv2FhEROz8KW5iChUFHww83pthZp4fS2GwVHpzpqZnZufmcwv5xaXlldXC2vqNiRLNeI1FMtINHwyXIuQ1FCh5I9YclC953e+dj/z6HddGROE1DmLuKeiEIhAM0EqtQuW4f1KhbqCBpadZur/rgoy7kLmSB9jst1wF2NUqVdDPbr/YWnS66LUKxfJeaQz6NymSCS5bhaHbjliieIhMgjHNcilGLwWNgkme5d3E8BhYDzq8aWkIihsvHb+Z0W2rtGkQaVsh0rH6dSIFZcxA+bZzdLX56Y3E37xmgsGRl4owTpCH7HNRkEiKER1lRttCc4ZyYAkwLeytlHXBRoY22fz/QrjZ3ytbfnVQrJ5N4siRTbJFdkiZHJIquSCXpEYYuSePZEienQfnyXlxXj9bp5zJzAb5Buf9A7O9ppM=</latexit>

does not converge…

↵ < 2 :
<latexit sha1_base64="jYilGehmIhEGcUCSqkn1JOyoFeM=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjLtaFtxUXTjsoKtlXYomTRtQ5PMkGSEMvQr3LhQxK2f486/MX0IKnrgwuGce7n3njDmTBuEPpzM0vLK6lp2PbexubW9k9/da+ooUYQ2SMQj1QqxppxJ2jDMcNqKFcUi5PQ2HF1O/dt7qjSL5I0ZxzQQeCBZnxFsrHTXwTwe4vPiWTdfQC4qomr5BCLXP/Wrnm9JpYSqJQQ9F81QAAvUu/n3Ti8iiaDSEI61bnsoNkGKlWGE00muk2gaYzLCA9q2VGJBdZDODp7AI6v0YD9StqSBM/X7RIqF1mMR2k6BzVD/9qbiX147Mf1KkDIZJ4ZKMl/UTzg0EZx+D3tMUWL42BJMFLO3QjLEChNjM8rZEL4+hf+TZtH1LL/2C7WLRRxZcAAOwTHwQBnUwBWogwYgQIAH8ASeHeU8Oi/O67w14yxm9sEPOG+fa/aQKA==</latexit><latexit sha1_base64="jYilGehmIhEGcUCSqkn1JOyoFeM=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjLtaFtxUXTjsoKtlXYomTRtQ5PMkGSEMvQr3LhQxK2f486/MX0IKnrgwuGce7n3njDmTBuEPpzM0vLK6lp2PbexubW9k9/da+ooUYQ2SMQj1QqxppxJ2jDMcNqKFcUi5PQ2HF1O/dt7qjSL5I0ZxzQQeCBZnxFsrHTXwTwe4vPiWTdfQC4qomr5BCLXP/Wrnm9JpYSqJQQ9F81QAAvUu/n3Ti8iiaDSEI61bnsoNkGKlWGE00muk2gaYzLCA9q2VGJBdZDODp7AI6v0YD9StqSBM/X7RIqF1mMR2k6BzVD/9qbiX147Mf1KkDIZJ4ZKMl/UTzg0EZx+D3tMUWL42BJMFLO3QjLEChNjM8rZEL4+hf+TZtH1LL/2C7WLRRxZcAAOwTHwQBnUwBWogwYgQIAH8ASeHeU8Oi/O67w14yxm9sEPOG+fa/aQKA==</latexit><latexit sha1_base64="jYilGehmIhEGcUCSqkn1JOyoFeM=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjLtaFtxUXTjsoKtlXYomTRtQ5PMkGSEMvQr3LhQxK2f486/MX0IKnrgwuGce7n3njDmTBuEPpzM0vLK6lp2PbexubW9k9/da+ooUYQ2SMQj1QqxppxJ2jDMcNqKFcUi5PQ2HF1O/dt7qjSL5I0ZxzQQeCBZnxFsrHTXwTwe4vPiWTdfQC4qomr5BCLXP/Wrnm9JpYSqJQQ9F81QAAvUu/n3Ti8iiaDSEI61bnsoNkGKlWGE00muk2gaYzLCA9q2VGJBdZDODp7AI6v0YD9StqSBM/X7RIqF1mMR2k6BzVD/9qbiX147Mf1KkDIZJ4ZKMl/UTzg0EZx+D3tMUWL42BJMFLO3QjLEChNjM8rZEL4+hf+TZtH1LL/2C7WLRRxZcAAOwTHwQBnUwBWogwYgQIAH8ASeHeU8Oi/O67w14yxm9sEPOG+fa/aQKA==</latexit><latexit sha1_base64="jYilGehmIhEGcUCSqkn1JOyoFeM=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjLtaFtxUXTjsoKtlXYomTRtQ5PMkGSEMvQr3LhQxK2f486/MX0IKnrgwuGce7n3njDmTBuEPpzM0vLK6lp2PbexubW9k9/da+ooUYQ2SMQj1QqxppxJ2jDMcNqKFcUi5PQ2HF1O/dt7qjSL5I0ZxzQQeCBZnxFsrHTXwTwe4vPiWTdfQC4qomr5BCLXP/Wrnm9JpYSqJQQ9F81QAAvUu/n3Ti8iiaDSEI61bnsoNkGKlWGE00muk2gaYzLCA9q2VGJBdZDODp7AI6v0YD9StqSBM/X7RIqF1mMR2k6BzVD/9qbiX147Mf1KkDIZJ4ZKMl/UTzg0EZx+D3tMUWL42BJMFLO3QjLEChNjM8rZEL4+hf+TZtH1LL/2C7WLRRxZcAAOwTHwQBnUwBWogwYgQIAH8ASeHeU8Oi/O67w14yxm9sEPOG+fa/aQKA==</latexit>

< x >
<latexit sha1_base64="6+k8/VhA5RNlnYDJsOz6dTbwiKo=">AAAB6nicbZDLSgMxFIbP1Futt6pLN8EiuCozUmgXIkU3LivaC7RDyaSZNjSTDElGLEMfwY0LRdz6RO58G9N2QK3+EPj4zznknD+IOdPGdT+d3Mrq2vpGfrOwtb2zu1fcP2hpmShCm0RyqToB1pQzQZuGGU47saI4CjhtB+OrWb19T5VmUtyZSUz9CA8FCxnBxlq35w8X/WLJLdcq1WrNQ27ZnesbvAxKkKnRL370BpIkERWGcKx113Nj46dYGUY4nRZ6iaYxJmM8pF2LAkdU++l81Sk6sc4AhVLZJwyauz8nUhxpPYkC2xlhM9LLtZn5X62bmLDmp0zEiaGCLD4KE46MRLO70YApSgyfWMBEMbsrIiOsMDE2nYINwVs++S+0zsqe5ZtKqX6ZxZGHIziGU/CgCnW4hgY0gcAQHuEZXhzuPDmvztuiNedkM4fwS877Fx3pja0=</latexit><latexit sha1_base64="6+k8/VhA5RNlnYDJsOz6dTbwiKo=">AAAB6nicbZDLSgMxFIbP1Futt6pLN8EiuCozUmgXIkU3LivaC7RDyaSZNjSTDElGLEMfwY0LRdz6RO58G9N2QK3+EPj4zznknD+IOdPGdT+d3Mrq2vpGfrOwtb2zu1fcP2hpmShCm0RyqToB1pQzQZuGGU47saI4CjhtB+OrWb19T5VmUtyZSUz9CA8FCxnBxlq35w8X/WLJLdcq1WrNQ27ZnesbvAxKkKnRL370BpIkERWGcKx113Nj46dYGUY4nRZ6iaYxJmM8pF2LAkdU++l81Sk6sc4AhVLZJwyauz8nUhxpPYkC2xlhM9LLtZn5X62bmLDmp0zEiaGCLD4KE46MRLO70YApSgyfWMBEMbsrIiOsMDE2nYINwVs++S+0zsqe5ZtKqX6ZxZGHIziGU/CgCnW4hgY0gcAQHuEZXhzuPDmvztuiNedkM4fwS877Fx3pja0=</latexit><latexit sha1_base64="6+k8/VhA5RNlnYDJsOz6dTbwiKo=">AAAB6nicbZDLSgMxFIbP1Futt6pLN8EiuCozUmgXIkU3LivaC7RDyaSZNjSTDElGLEMfwY0LRdz6RO58G9N2QK3+EPj4zznknD+IOdPGdT+d3Mrq2vpGfrOwtb2zu1fcP2hpmShCm0RyqToB1pQzQZuGGU47saI4CjhtB+OrWb19T5VmUtyZSUz9CA8FCxnBxlq35w8X/WLJLdcq1WrNQ27ZnesbvAxKkKnRL370BpIkERWGcKx113Nj46dYGUY4nRZ6iaYxJmM8pF2LAkdU++l81Sk6sc4AhVLZJwyauz8nUhxpPYkC2xlhM9LLtZn5X62bmLDmp0zEiaGCLD4KE46MRLO70YApSgyfWMBEMbsrIiOsMDE2nYINwVs++S+0zsqe5ZtKqX6ZxZGHIziGU/CgCnW4hgY0gcAQHuEZXhzuPDmvztuiNedkM4fwS877Fx3pja0=</latexit><latexit sha1_base64="6+k8/VhA5RNlnYDJsOz6dTbwiKo=">AAAB6nicbZDLSgMxFIbP1Futt6pLN8EiuCozUmgXIkU3LivaC7RDyaSZNjSTDElGLEMfwY0LRdz6RO58G9N2QK3+EPj4zznknD+IOdPGdT+d3Mrq2vpGfrOwtb2zu1fcP2hpmShCm0RyqToB1pQzQZuGGU47saI4CjhtB+OrWb19T5VmUtyZSUz9CA8FCxnBxlq35w8X/WLJLdcq1WrNQ27ZnesbvAxKkKnRL370BpIkERWGcKx113Nj46dYGUY4nRZ6iaYxJmM8pF2LAkdU++l81Sk6sc4AhVLZJwyauz8nUhxpPYkC2xlhM9LLtZn5X62bmLDmp0zEiaGCLD4KE46MRLO70YApSgyfWMBEMbsrIiOsMDE2nYINwVs++S+0zsqe5ZtKqX6ZxZGHIziGU/CgCnW4hgY0gcAQHuEZXhzuPDmvztuiNedkM4fwS877Fx3pja0=</latexit>

does not converge…< x2 >
<latexit sha1_base64="BUAfH+KsZsVvaSE00+EFFLlEW44=">AAAB7HicbZBPSwJBGMbftX9mf7Q6dhmSoJPsiqCHCKlLR4NWBd1kdpzVwdnZZWY2ksXP0KVDEV37QN36No26UFkPDPx43vdl3vfxY86Utu1PK7e2vrG5ld8u7Ozu7RdLB4dtFSWSUJdEPJJdHyvKmaCuZprTbiwpDn1OO/7kal7v3FOpWCRu9TSmXohHggWMYG0s9/zhrnoxKJXtSqNWrzccZFfshb7ByaAMmVqD0kd/GJEkpEITjpXqOXasvRRLzQins0I/UTTGZIJHtGdQ4JAqL10sO0OnxhmiIJLmCY0W7s+JFIdKTUPfdIZYj9VqbW7+V+slOmh4KRNxoqkgy4+ChCMdofnlaMgkJZpPDWAimdkVkTGWmGiTT8GE4Kye/Bfa1Ypj+KZWbl5mceThGE7gDByoQxOuoQUuEGDwCM/wYgnryXq13patOSubOYJfst6/AERgjlE=</latexit><latexit sha1_base64="BUAfH+KsZsVvaSE00+EFFLlEW44=">AAAB7HicbZBPSwJBGMbftX9mf7Q6dhmSoJPsiqCHCKlLR4NWBd1kdpzVwdnZZWY2ksXP0KVDEV37QN36No26UFkPDPx43vdl3vfxY86Utu1PK7e2vrG5ld8u7Ozu7RdLB4dtFSWSUJdEPJJdHyvKmaCuZprTbiwpDn1OO/7kal7v3FOpWCRu9TSmXohHggWMYG0s9/zhrnoxKJXtSqNWrzccZFfshb7ByaAMmVqD0kd/GJEkpEITjpXqOXasvRRLzQins0I/UTTGZIJHtGdQ4JAqL10sO0OnxhmiIJLmCY0W7s+JFIdKTUPfdIZYj9VqbW7+V+slOmh4KRNxoqkgy4+ChCMdofnlaMgkJZpPDWAimdkVkTGWmGiTT8GE4Kye/Bfa1Ypj+KZWbl5mceThGE7gDByoQxOuoQUuEGDwCM/wYgnryXq13patOSubOYJfst6/AERgjlE=</latexit><latexit sha1_base64="BUAfH+KsZsVvaSE00+EFFLlEW44=">AAAB7HicbZBPSwJBGMbftX9mf7Q6dhmSoJPsiqCHCKlLR4NWBd1kdpzVwdnZZWY2ksXP0KVDEV37QN36No26UFkPDPx43vdl3vfxY86Utu1PK7e2vrG5ld8u7Ozu7RdLB4dtFSWSUJdEPJJdHyvKmaCuZprTbiwpDn1OO/7kal7v3FOpWCRu9TSmXohHggWMYG0s9/zhrnoxKJXtSqNWrzccZFfshb7ByaAMmVqD0kd/GJEkpEITjpXqOXasvRRLzQins0I/UTTGZIJHtGdQ4JAqL10sO0OnxhmiIJLmCY0W7s+JFIdKTUPfdIZYj9VqbW7+V+slOmh4KRNxoqkgy4+ChCMdofnlaMgkJZpPDWAimdkVkTGWmGiTT8GE4Kye/Bfa1Ypj+KZWbl5mceThGE7gDByoQxOuoQUuEGDwCM/wYgnryXq13patOSubOYJfst6/AERgjlE=</latexit><latexit sha1_base64="BUAfH+KsZsVvaSE00+EFFLlEW44=">AAAB7HicbZBPSwJBGMbftX9mf7Q6dhmSoJPsiqCHCKlLR4NWBd1kdpzVwdnZZWY2ksXP0KVDEV37QN36No26UFkPDPx43vdl3vfxY86Utu1PK7e2vrG5ld8u7Ozu7RdLB4dtFSWSUJdEPJJdHyvKmaCuZprTbiwpDn1OO/7kal7v3FOpWCRu9TSmXohHggWMYG0s9/zhrnoxKJXtSqNWrzccZFfshb7ByaAMmVqD0kd/GJEkpEITjpXqOXasvRRLzQins0I/UTTGZIJHtGdQ4JAqL10sO0OnxhmiIJLmCY0W7s+JFIdKTUPfdIZYj9VqbW7+V+slOmh4KRNxoqkgy4+ChCMdofnlaMgkJZpPDWAimdkVkTGWmGiTT8GE4Kye/Bfa1Ypj+KZWbl5mceThGE7gDByoQxOuoQUuEGDwCM/wYgnryXq13patOSubOYJfst6/AERgjlE=</latexit>

↵ < 3 :
<latexit sha1_base64="6PvyFATI3iTgLFQo8qQjn7qRxkE=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjLtaFtxUXTjsoKtlXYomTTThiaZIckIpfQr3LhQxK2f486/MX0IKnrgwuGce7n3njDhTBuEPpzM0vLK6lp2PbexubW9k9/da+o4VYQ2SMxj1QqxppxJ2jDMcNpKFMUi5PQ2HF5O/dt7qjSL5Y0ZJTQQuC9ZxAg2VrrrYJ4M8HnprJsvIBcVUbV8ApHrn/pVz7ekUkLVEoKei2YogAXq3fx7pxeTVFBpCMdatz2UmGCMlWGE00muk2qaYDLEfdq2VGJBdTCeHTyBR1bpwShWtqSBM/X7xBgLrUcitJ0Cm4H+7U3Fv7x2aqJKMGYySQ2VZL4oSjk0MZx+D3tMUWL4yBJMFLO3QjLAChNjM8rZEL4+hf+TZtH1LL/2C7WLRRxZcAAOwTHwQBnUwBWogwYgQIAH8ASeHeU8Oi/O67w14yxm9sEPOG+fbXuQKQ==</latexit><latexit sha1_base64="6PvyFATI3iTgLFQo8qQjn7qRxkE=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjLtaFtxUXTjsoKtlXYomTTThiaZIckIpfQr3LhQxK2f486/MX0IKnrgwuGce7n3njDhTBuEPpzM0vLK6lp2PbexubW9k9/da+o4VYQ2SMxj1QqxppxJ2jDMcNpKFMUi5PQ2HF5O/dt7qjSL5Y0ZJTQQuC9ZxAg2VrrrYJ4M8HnprJsvIBcVUbV8ApHrn/pVz7ekUkLVEoKei2YogAXq3fx7pxeTVFBpCMdatz2UmGCMlWGE00muk2qaYDLEfdq2VGJBdTCeHTyBR1bpwShWtqSBM/X7xBgLrUcitJ0Cm4H+7U3Fv7x2aqJKMGYySQ2VZL4oSjk0MZx+D3tMUWL4yBJMFLO3QjLAChNjM8rZEL4+hf+TZtH1LL/2C7WLRRxZcAAOwTHwQBnUwBWogwYgQIAH8ASeHeU8Oi/O67w14yxm9sEPOG+fbXuQKQ==</latexit><latexit sha1_base64="6PvyFATI3iTgLFQo8qQjn7qRxkE=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjLtaFtxUXTjsoKtlXYomTTThiaZIckIpfQr3LhQxK2f486/MX0IKnrgwuGce7n3njDhTBuEPpzM0vLK6lp2PbexubW9k9/da+o4VYQ2SMxj1QqxppxJ2jDMcNpKFMUi5PQ2HF5O/dt7qjSL5Y0ZJTQQuC9ZxAg2VrrrYJ4M8HnprJsvIBcVUbV8ApHrn/pVz7ekUkLVEoKei2YogAXq3fx7pxeTVFBpCMdatz2UmGCMlWGE00muk2qaYDLEfdq2VGJBdTCeHTyBR1bpwShWtqSBM/X7xBgLrUcitJ0Cm4H+7U3Fv7x2aqJKMGYySQ2VZL4oSjk0MZx+D3tMUWL4yBJMFLO3QjLAChNjM8rZEL4+hf+TZtH1LL/2C7WLRRxZcAAOwTHwQBnUwBWogwYgQIAH8ASeHeU8Oi/O67w14yxm9sEPOG+fbXuQKQ==</latexit><latexit sha1_base64="6PvyFATI3iTgLFQo8qQjn7qRxkE=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjLtaFtxUXTjsoKtlXYomTTThiaZIckIpfQr3LhQxK2f486/MX0IKnrgwuGce7n3njDhTBuEPpzM0vLK6lp2PbexubW9k9/da+o4VYQ2SMxj1QqxppxJ2jDMcNpKFMUi5PQ2HF5O/dt7qjSL5Y0ZJTQQuC9ZxAg2VrrrYJ4M8HnprJsvIBcVUbV8ApHrn/pVz7ekUkLVEoKei2YogAXq3fx7pxeTVFBpCMdatz2UmGCMlWGE00muk2qaYDLEfdq2VGJBdTCeHTyBR1bpwShWtqSBM/X7xBgLrUcitJ0Cm4H+7U3Fv7x2aqJKMGYySQ2VZL4oSjk0MZx+D3tMUWL4yBJMFLO3QjLAChNjM8rZEL4+hf+TZtH1LL/2C7WLRRxZcAAOwTHwQBnUwBWogwYgQIAH8ASeHeU8Oi/O67w14yxm9sEPOG+fbXuQKQ==</latexit>


