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About me

• Maths undergrad in Edinburgh

• Ocean physics PhD in Oxford

• Postdoc in Stockholm

• Looking for data science role in Dublin

• @braaannigan
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What is Bayesian 
machine learning?
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https://ericmjl.github.io/bayesian-deep-learning-demystified

Linear regression
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Linear regression
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Aim of Bayesian machine learning

To infer the Probability Distribution Function 
(PDF) for your parameter given:

• your prior knowledge and

• your data
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https://www.nytimes.com/2018/02/10/opinion/sunday/favorite-songs.html

Bayesian analysis helps us to think about the full 
distribution of data, rather than falling in the trap of just 

looking at the peak...
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Bayes Theorem
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Bayes Theorem is your friend

P (✓|y) = P (y|✓)P (✓)

P (y)
<latexit sha1_base64="9cju0GBU5CtZq3oNJWSIDGBcshs=">AAACGXicbVDLSsNAFJ3UV62vqEs3g0VoNyURQV0IRTcuKxhbaEOZTCft0MmDmRshpP0ON/6KGxcqLnXl3zhpK2jrgYHDOedy5x4vFlyBZX0ZhaXlldW14nppY3Nre8fc3btTUSIpc2gkItnyiGKCh8wBDoK1YslI4AnW9IZXud+8Z1LxKLyFNGZuQPoh9zkloKWuaTcqHRgwIHiE0yq+wB1fEpo1Kuloqld/AtVxrlbHXbNs1awJ8CKxZ6SMZmh0zY9OL6JJwEKggijVtq0Y3IxI4FSwcamTKBYTOiR91tY0JAFTbjY5bYyPtNLDfiT1CwFP1N8TGQmUSgNPJwMCAzXv5eJ/XjsB/8zNeBgnwEI6XeQnAkOE855wj0tGQaSaECq5/iumA6K7Ad1mSZdgz5+8SJzj2nnNvjkp1y9nbRTRATpEFWSjU1RH16iBHETRA3pCL+jVeDSejTfjfRotGLOZffQHxuc3IZufSw==</latexit><latexit sha1_base64="9cju0GBU5CtZq3oNJWSIDGBcshs=">AAACGXicbVDLSsNAFJ3UV62vqEs3g0VoNyURQV0IRTcuKxhbaEOZTCft0MmDmRshpP0ON/6KGxcqLnXl3zhpK2jrgYHDOedy5x4vFlyBZX0ZhaXlldW14nppY3Nre8fc3btTUSIpc2gkItnyiGKCh8wBDoK1YslI4AnW9IZXud+8Z1LxKLyFNGZuQPoh9zkloKWuaTcqHRgwIHiE0yq+wB1fEpo1Kuloqld/AtVxrlbHXbNs1awJ8CKxZ6SMZmh0zY9OL6JJwEKggijVtq0Y3IxI4FSwcamTKBYTOiR91tY0JAFTbjY5bYyPtNLDfiT1CwFP1N8TGQmUSgNPJwMCAzXv5eJ/XjsB/8zNeBgnwEI6XeQnAkOE855wj0tGQaSaECq5/iumA6K7Ad1mSZdgz5+8SJzj2nnNvjkp1y9nbRTRATpEFWSjU1RH16iBHETRA3pCL+jVeDSejTfjfRotGLOZffQHxuc3IZufSw==</latexit><latexit sha1_base64="9cju0GBU5CtZq3oNJWSIDGBcshs=">AAACGXicbVDLSsNAFJ3UV62vqEs3g0VoNyURQV0IRTcuKxhbaEOZTCft0MmDmRshpP0ON/6KGxcqLnXl3zhpK2jrgYHDOedy5x4vFlyBZX0ZhaXlldW14nppY3Nre8fc3btTUSIpc2gkItnyiGKCh8wBDoK1YslI4AnW9IZXud+8Z1LxKLyFNGZuQPoh9zkloKWuaTcqHRgwIHiE0yq+wB1fEpo1Kuloqld/AtVxrlbHXbNs1awJ8CKxZ6SMZmh0zY9OL6JJwEKggijVtq0Y3IxI4FSwcamTKBYTOiR91tY0JAFTbjY5bYyPtNLDfiT1CwFP1N8TGQmUSgNPJwMCAzXv5eJ/XjsB/8zNeBgnwEI6XeQnAkOE855wj0tGQaSaECq5/iumA6K7Ad1mSZdgz5+8SJzj2nnNvjkp1y9nbRTRATpEFWSjU1RH16iBHETRA3pCL+jVeDSejTfjfRotGLOZffQHxuc3IZufSw==</latexit><latexit sha1_base64="9cju0GBU5CtZq3oNJWSIDGBcshs=">AAACGXicbVDLSsNAFJ3UV62vqEs3g0VoNyURQV0IRTcuKxhbaEOZTCft0MmDmRshpP0ON/6KGxcqLnXl3zhpK2jrgYHDOedy5x4vFlyBZX0ZhaXlldW14nppY3Nre8fc3btTUSIpc2gkItnyiGKCh8wBDoK1YslI4AnW9IZXud+8Z1LxKLyFNGZuQPoh9zkloKWuaTcqHRgwIHiE0yq+wB1fEpo1Kuloqld/AtVxrlbHXbNs1awJ8CKxZ6SMZmh0zY9OL6JJwEKggijVtq0Y3IxI4FSwcamTKBYTOiR91tY0JAFTbjY5bYyPtNLDfiT1CwFP1N8TGQmUSgNPJwMCAzXv5eJ/XjsB/8zNeBgnwEI6XeQnAkOE855wj0tGQaSaECq5/iumA6K7Ad1mSZdgz5+8SJzj2nnNvjkp1y9nbRTRATpEFWSjU1RH16iBHETRA3pCL+jVeDSejTfjfRotGLOZffQHxuc3IZufSw==</latexit>

Posterior distribution

Likelihood Prior

✓
<latexit sha1_base64="hzzKqhwXj16uGJuoMOKCNod5B/c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaUDbbTbt2swm7E6GE/gcvHlS8+oO8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg6bJsk04z5LZKLbITVcCsV9FCh5O9WcxqHkrXB0O/VbT1wbkagHHKc8iOlAiUgwilZqdnHIkfYqVbfmzkCWiVeQKhRo9Cpf3X7CspgrZJIa0/HcFIOcahRM8km5mxmeUjaiA96xVNGYmyCfXTshp1bpkyjRthSSmfp7IqexMeM4tJ0xxaFZ9Kbif14nw+gqyIVKM+SKzRdFmSSYkOnrpC80ZyjHllCmhb2VsCHVlKENqGxD8BZfXib+ee265t1fVOs3RRolOIYTOAMPLqEOd9AAHxg8wjO8wpuTOC/Ou/Mxb11xipkj+APn8wcQXo78</latexit><latexit sha1_base64="hzzKqhwXj16uGJuoMOKCNod5B/c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaUDbbTbt2swm7E6GE/gcvHlS8+oO8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg6bJsk04z5LZKLbITVcCsV9FCh5O9WcxqHkrXB0O/VbT1wbkagHHKc8iOlAiUgwilZqdnHIkfYqVbfmzkCWiVeQKhRo9Cpf3X7CspgrZJIa0/HcFIOcahRM8km5mxmeUjaiA96xVNGYmyCfXTshp1bpkyjRthSSmfp7IqexMeM4tJ0xxaFZ9Kbif14nw+gqyIVKM+SKzRdFmSSYkOnrpC80ZyjHllCmhb2VsCHVlKENqGxD8BZfXib+ee265t1fVOs3RRolOIYTOAMPLqEOd9AAHxg8wjO8wpuTOC/Ou/Mxb11xipkj+APn8wcQXo78</latexit><latexit sha1_base64="hzzKqhwXj16uGJuoMOKCNod5B/c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaUDbbTbt2swm7E6GE/gcvHlS8+oO8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg6bJsk04z5LZKLbITVcCsV9FCh5O9WcxqHkrXB0O/VbT1wbkagHHKc8iOlAiUgwilZqdnHIkfYqVbfmzkCWiVeQKhRo9Cpf3X7CspgrZJIa0/HcFIOcahRM8km5mxmeUjaiA96xVNGYmyCfXTshp1bpkyjRthSSmfp7IqexMeM4tJ0xxaFZ9Kbif14nw+gqyIVKM+SKzRdFmSSYkOnrpC80ZyjHllCmhb2VsCHVlKENqGxD8BZfXib+ee265t1fVOs3RRolOIYTOAMPLqEOd9AAHxg8wjO8wpuTOC/Ou/Mxb11xipkj+APn8wcQXo78</latexit><latexit sha1_base64="hzzKqhwXj16uGJuoMOKCNod5B/c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaUDbbTbt2swm7E6GE/gcvHlS8+oO8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg6bJsk04z5LZKLbITVcCsV9FCh5O9WcxqHkrXB0O/VbT1wbkagHHKc8iOlAiUgwilZqdnHIkfYqVbfmzkCWiVeQKhRo9Cpf3X7CspgrZJIa0/HcFIOcahRM8km5mxmeUjaiA96xVNGYmyCfXTshp1bpkyjRthSSmfp7IqexMeM4tJ0xxaFZ9Kbif14nw+gqyIVKM+SKzRdFmSSYkOnrpC80ZyjHllCmhb2VsCHVlKENqGxD8BZfXib+ee265t1fVOs3RRolOIYTOAMPLqEOd9AAHxg8wjO8wpuTOC/Ou/Mxb11xipkj+APn8wcQXo78</latexit> Parameter e.g. regression slope

y
<latexit sha1_base64="RPNfgHzfVSnj/4JTUPuz/K3qJd0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWa416l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gBWIozR</latexit><latexit sha1_base64="RPNfgHzfVSnj/4JTUPuz/K3qJd0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWa416l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gBWIozR</latexit><latexit sha1_base64="RPNfgHzfVSnj/4JTUPuz/K3qJd0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWa416l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gBWIozR</latexit><latexit sha1_base64="RPNfgHzfVSnj/4JTUPuz/K3qJd0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWa416l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gBWIozR</latexit>

Data
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Bayes theorem is your friend

P (✓|y) = P (y|✓)P (✓)

P (y)
<latexit sha1_base64="9cju0GBU5CtZq3oNJWSIDGBcshs=">AAACGXicbVDLSsNAFJ3UV62vqEs3g0VoNyURQV0IRTcuKxhbaEOZTCft0MmDmRshpP0ON/6KGxcqLnXl3zhpK2jrgYHDOedy5x4vFlyBZX0ZhaXlldW14nppY3Nre8fc3btTUSIpc2gkItnyiGKCh8wBDoK1YslI4AnW9IZXud+8Z1LxKLyFNGZuQPoh9zkloKWuaTcqHRgwIHiE0yq+wB1fEpo1Kuloqld/AtVxrlbHXbNs1awJ8CKxZ6SMZmh0zY9OL6JJwEKggijVtq0Y3IxI4FSwcamTKBYTOiR91tY0JAFTbjY5bYyPtNLDfiT1CwFP1N8TGQmUSgNPJwMCAzXv5eJ/XjsB/8zNeBgnwEI6XeQnAkOE855wj0tGQaSaECq5/iumA6K7Ad1mSZdgz5+8SJzj2nnNvjkp1y9nbRTRATpEFWSjU1RH16iBHETRA3pCL+jVeDSejTfjfRotGLOZffQHxuc3IZufSw==</latexit><latexit sha1_base64="9cju0GBU5CtZq3oNJWSIDGBcshs=">AAACGXicbVDLSsNAFJ3UV62vqEs3g0VoNyURQV0IRTcuKxhbaEOZTCft0MmDmRshpP0ON/6KGxcqLnXl3zhpK2jrgYHDOedy5x4vFlyBZX0ZhaXlldW14nppY3Nre8fc3btTUSIpc2gkItnyiGKCh8wBDoK1YslI4AnW9IZXud+8Z1LxKLyFNGZuQPoh9zkloKWuaTcqHRgwIHiE0yq+wB1fEpo1Kuloqld/AtVxrlbHXbNs1awJ8CKxZ6SMZmh0zY9OL6JJwEKggijVtq0Y3IxI4FSwcamTKBYTOiR91tY0JAFTbjY5bYyPtNLDfiT1CwFP1N8TGQmUSgNPJwMCAzXv5eJ/XjsB/8zNeBgnwEI6XeQnAkOE855wj0tGQaSaECq5/iumA6K7Ad1mSZdgz5+8SJzj2nnNvjkp1y9nbRTRATpEFWSjU1RH16iBHETRA3pCL+jVeDSejTfjfRotGLOZffQHxuc3IZufSw==</latexit><latexit sha1_base64="9cju0GBU5CtZq3oNJWSIDGBcshs=">AAACGXicbVDLSsNAFJ3UV62vqEs3g0VoNyURQV0IRTcuKxhbaEOZTCft0MmDmRshpP0ON/6KGxcqLnXl3zhpK2jrgYHDOedy5x4vFlyBZX0ZhaXlldW14nppY3Nre8fc3btTUSIpc2gkItnyiGKCh8wBDoK1YslI4AnW9IZXud+8Z1LxKLyFNGZuQPoh9zkloKWuaTcqHRgwIHiE0yq+wB1fEpo1Kuloqld/AtVxrlbHXbNs1awJ8CKxZ6SMZmh0zY9OL6JJwEKggijVtq0Y3IxI4FSwcamTKBYTOiR91tY0JAFTbjY5bYyPtNLDfiT1CwFP1N8TGQmUSgNPJwMCAzXv5eJ/XjsB/8zNeBgnwEI6XeQnAkOE855wj0tGQaSaECq5/iumA6K7Ad1mSZdgz5+8SJzj2nnNvjkp1y9nbRTRATpEFWSjU1RH16iBHETRA3pCL+jVeDSejTfjfRotGLOZffQHxuc3IZufSw==</latexit><latexit sha1_base64="9cju0GBU5CtZq3oNJWSIDGBcshs=">AAACGXicbVDLSsNAFJ3UV62vqEs3g0VoNyURQV0IRTcuKxhbaEOZTCft0MmDmRshpP0ON/6KGxcqLnXl3zhpK2jrgYHDOedy5x4vFlyBZX0ZhaXlldW14nppY3Nre8fc3btTUSIpc2gkItnyiGKCh8wBDoK1YslI4AnW9IZXud+8Z1LxKLyFNGZuQPoh9zkloKWuaTcqHRgwIHiE0yq+wB1fEpo1Kuloqld/AtVxrlbHXbNs1awJ8CKxZ6SMZmh0zY9OL6JJwEKggijVtq0Y3IxI4FSwcamTKBYTOiR91tY0JAFTbjY5bYyPtNLDfiT1CwFP1N8TGQmUSgNPJwMCAzXv5eJ/XjsB/8zNeBgnwEI6XeQnAkOE855wj0tGQaSaECq5/iumA6K7Ad1mSZdgz5+8SJzj2nnNvjkp1y9nbRTRATpEFWSjU1RH16iBHETRA3pCL+jVeDSejTfjfRotGLOZffQHxuc3IZufSw==</latexit>

What you know now

What you learn
from the data

What you 
knew beforehand

✓
<latexit sha1_base64="hzzKqhwXj16uGJuoMOKCNod5B/c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaUDbbTbt2swm7E6GE/gcvHlS8+oO8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg6bJsk04z5LZKLbITVcCsV9FCh5O9WcxqHkrXB0O/VbT1wbkagHHKc8iOlAiUgwilZqdnHIkfYqVbfmzkCWiVeQKhRo9Cpf3X7CspgrZJIa0/HcFIOcahRM8km5mxmeUjaiA96xVNGYmyCfXTshp1bpkyjRthSSmfp7IqexMeM4tJ0xxaFZ9Kbif14nw+gqyIVKM+SKzRdFmSSYkOnrpC80ZyjHllCmhb2VsCHVlKENqGxD8BZfXib+ee265t1fVOs3RRolOIYTOAMPLqEOd9AAHxg8wjO8wpuTOC/Ou/Mxb11xipkj+APn8wcQXo78</latexit><latexit sha1_base64="hzzKqhwXj16uGJuoMOKCNod5B/c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaUDbbTbt2swm7E6GE/gcvHlS8+oO8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg6bJsk04z5LZKLbITVcCsV9FCh5O9WcxqHkrXB0O/VbT1wbkagHHKc8iOlAiUgwilZqdnHIkfYqVbfmzkCWiVeQKhRo9Cpf3X7CspgrZJIa0/HcFIOcahRM8km5mxmeUjaiA96xVNGYmyCfXTshp1bpkyjRthSSmfp7IqexMeM4tJ0xxaFZ9Kbif14nw+gqyIVKM+SKzRdFmSSYkOnrpC80ZyjHllCmhb2VsCHVlKENqGxD8BZfXib+ee265t1fVOs3RRolOIYTOAMPLqEOd9AAHxg8wjO8wpuTOC/Ou/Mxb11xipkj+APn8wcQXo78</latexit><latexit sha1_base64="hzzKqhwXj16uGJuoMOKCNod5B/c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaUDbbTbt2swm7E6GE/gcvHlS8+oO8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg6bJsk04z5LZKLbITVcCsV9FCh5O9WcxqHkrXB0O/VbT1wbkagHHKc8iOlAiUgwilZqdnHIkfYqVbfmzkCWiVeQKhRo9Cpf3X7CspgrZJIa0/HcFIOcahRM8km5mxmeUjaiA96xVNGYmyCfXTshp1bpkyjRthSSmfp7IqexMeM4tJ0xxaFZ9Kbif14nw+gqyIVKM+SKzRdFmSSYkOnrpC80ZyjHllCmhb2VsCHVlKENqGxD8BZfXib+ee265t1fVOs3RRolOIYTOAMPLqEOd9AAHxg8wjO8wpuTOC/Ou/Mxb11xipkj+APn8wcQXo78</latexit><latexit sha1_base64="hzzKqhwXj16uGJuoMOKCNod5B/c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMF0xbaUDbbTbt2swm7E6GE/gcvHlS8+oO8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg6bJsk04z5LZKLbITVcCsV9FCh5O9WcxqHkrXB0O/VbT1wbkagHHKc8iOlAiUgwilZqdnHIkfYqVbfmzkCWiVeQKhRo9Cpf3X7CspgrZJIa0/HcFIOcahRM8km5mxmeUjaiA96xVNGYmyCfXTshp1bpkyjRthSSmfp7IqexMeM4tJ0xxaFZ9Kbif14nw+gqyIVKM+SKzRdFmSSYkOnrpC80ZyjHllCmhb2VsCHVlKENqGxD8BZfXib+ee265t1fVOs3RRolOIYTOAMPLqEOd9AAHxg8wjO8wpuTOC/Ou/Mxb11xipkj+APn8wcQXo78</latexit> Parameter e.g. regression slope

y
<latexit sha1_base64="RPNfgHzfVSnj/4JTUPuz/K3qJd0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWa416l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gBWIozR</latexit><latexit sha1_base64="RPNfgHzfVSnj/4JTUPuz/K3qJd0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWa416l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gBWIozR</latexit><latexit sha1_base64="RPNfgHzfVSnj/4JTUPuz/K3qJd0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWa416l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gBWIozR</latexit><latexit sha1_base64="RPNfgHzfVSnj/4JTUPuz/K3qJd0=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWa416l6tbcGcgy8QpShQKNXuWr209YFqM0TFCtO56bmiCnynAmcFLuZhpTykZ0gB1LJY1RB/ns0Ak5tUqfRImyJQ2Zqb8nchprPY5D2xlTM9SL3lT8z+tkJroKci7TzKBk80VRJohJyPRr0ucKmRFjSyhT3N5K2JAqyozNpmxD8BZfXib+ee265jUvqvWbIo0SHMMJnIEHl1CHO2iADwwQnuEV3pxH58V5dz7mrStOMXMEf+B8/gBWIozR</latexit>
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Bayesian ML in python

Name Focus Main 
developers Backend

PyStan Statistical 
models Scientists Stan

PyMC3 Statistical 
models Scientists Theano->?

Edward Deep learning Google TensorFlow

Pyro Deep learning Uber PyTorch

@braaannigan
Thursday, 22 March 18



Examples
see https://github.com/braaannigan/bayesian_intro
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Oceanography 
examples
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Summary
• Bring prior knowledge into your ML

• Inform your analysis with uncertainty

• Numerous packages to do Bayesian analysis in 
python
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Next steps

Check out this tutorial:

https://github.com/braaannigan/bayesian_intro

or this textbook/lecture series

Statistical Rethinking (Richard McElreath)
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