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Goal for today

Generic MAP regression 

• multivariate gaussian observation 
noise


• multivariate gaussian prior on 
parameters



Approach we’ll take
Generalize our current MAP estimate a bit at a time 

• Weighted least squares: Remove the “identically 
distributed” assumption from the output noise z (where 
y = f(x) + z)


• Generalized least squares: Remove the “independent” 
assumption from z


• MAP with colored noise: Remove i.i.d assumptions 
from parameter prior



Outline

• Weighted least squares


• Generalized least squares


• MAP with colored noise



Outline

• Weighted least squares 
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• MAP with colored noise



Revisiting the iid assumptions

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

zi
iid⇠ N (0,�2)

<latexit sha1_base64="asJ0eGhXlzbsViBl2RMXHAseqHA=">AAACIXicbVDLSgMxFM3UV62vqks3wSIoSJkpgl0W3LgqCrYKnVoy6W0NTWaG5I5Yh/kVN/6KGxeKuBN/xvSx0NYDgcM555J7TxBLYdB1v5zcwuLS8kp+tbC2vrG5VdzeaZoo0RwaPJKRvgmYASlCaKBACTexBqYCCdfB4GzkX9+DNiIKr3AYQ1uxfih6gjO0UqdYfewI6htkfKBBpj7CA6ZCdLMs9Y1QGfUVwzvOZFrPDt1jGxV9xW4rR51iyS27Y9B54k1JiUxx0Sl++t2IJwpC5JIZ0/LcGNsp0yi4hKzgJwZiuwbrQ8vSkCkw7XR8YUYPrNKlvUjbFyIdq78nUqaMGarAJkf7mllvJP7ntRLsVdupCOMEIeSTj3qJpBjRUV20KzRwlENLGNfC7kr5HdOMoy21YEvwZk+eJ81K2XPL3uVJqVaf1pEne2SfHBKPnJIaOScXpEE4eSIv5I28O8/Oq/PhfE6iOWc6s0v+wPn+AXvEpEg=</latexit><latexit sha1_base64="asJ0eGhXlzbsViBl2RMXHAseqHA=">AAACIXicbVDLSgMxFM3UV62vqks3wSIoSJkpgl0W3LgqCrYKnVoy6W0NTWaG5I5Yh/kVN/6KGxeKuBN/xvSx0NYDgcM555J7TxBLYdB1v5zcwuLS8kp+tbC2vrG5VdzeaZoo0RwaPJKRvgmYASlCaKBACTexBqYCCdfB4GzkX9+DNiIKr3AYQ1uxfih6gjO0UqdYfewI6htkfKBBpj7CA6ZCdLMs9Y1QGfUVwzvOZFrPDt1jGxV9xW4rR51iyS27Y9B54k1JiUxx0Sl++t2IJwpC5JIZ0/LcGNsp0yi4hKzgJwZiuwbrQ8vSkCkw7XR8YUYPrNKlvUjbFyIdq78nUqaMGarAJkf7mllvJP7ntRLsVdupCOMEIeSTj3qJpBjRUV20KzRwlENLGNfC7kr5HdOMoy21YEvwZk+eJ81K2XPL3uVJqVaf1pEne2SfHBKPnJIaOScXpEE4eSIv5I28O8/Oq/PhfE6iOWc6s0v+wPn+AXvEpEg=</latexit><latexit sha1_base64="asJ0eGhXlzbsViBl2RMXHAseqHA=">AAACIXicbVDLSgMxFM3UV62vqks3wSIoSJkpgl0W3LgqCrYKnVoy6W0NTWaG5I5Yh/kVN/6KGxeKuBN/xvSx0NYDgcM555J7TxBLYdB1v5zcwuLS8kp+tbC2vrG5VdzeaZoo0RwaPJKRvgmYASlCaKBACTexBqYCCdfB4GzkX9+DNiIKr3AYQ1uxfih6gjO0UqdYfewI6htkfKBBpj7CA6ZCdLMs9Y1QGfUVwzvOZFrPDt1jGxV9xW4rR51iyS27Y9B54k1JiUxx0Sl++t2IJwpC5JIZ0/LcGNsp0yi4hKzgJwZiuwbrQ8vSkCkw7XR8YUYPrNKlvUjbFyIdq78nUqaMGarAJkf7mllvJP7ntRLsVdupCOMEIeSTj3qJpBjRUV20KzRwlENLGNfC7kr5HdOMoy21YEvwZk+eJ81K2XPL3uVJqVaf1pEne2SfHBKPnJIaOScXpEE4eSIv5I28O8/Oq/PhfE6iOWc6s0v+wPn+AXvEpEg=</latexit><latexit sha1_base64="asJ0eGhXlzbsViBl2RMXHAseqHA=">AAACIXicbVDLSgMxFM3UV62vqks3wSIoSJkpgl0W3LgqCrYKnVoy6W0NTWaG5I5Yh/kVN/6KGxeKuBN/xvSx0NYDgcM555J7TxBLYdB1v5zcwuLS8kp+tbC2vrG5VdzeaZoo0RwaPJKRvgmYASlCaKBACTexBqYCCdfB4GzkX9+DNiIKr3AYQ1uxfih6gjO0UqdYfewI6htkfKBBpj7CA6ZCdLMs9Y1QGfUVwzvOZFrPDt1jGxV9xW4rR51iyS27Y9B54k1JiUxx0Sl++t2IJwpC5JIZ0/LcGNsp0yi4hKzgJwZiuwbrQ8vSkCkw7XR8YUYPrNKlvUjbFyIdq78nUqaMGarAJkf7mllvJP7ntRLsVdupCOMEIeSTj3qJpBjRUV20KzRwlENLGNfC7kr5HdOMoy21YEvwZk+eJ81K2XPL3uVJqVaf1pEne2SfHBKPnJIaOScXpEE4eSIv5I28O8/Oq/PhfE6iOWc6s0v+wPn+AXvEpEg=</latexit>

OLS assumptions

Equivalent to the following:
~z ⇠ N (~0,�2I)

<latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit><latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit><latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit><latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit>



Revisiting the iid assumptions

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

OLS assumptions

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

WLS assumptions
~z ⇠ N (~0,⌃z)

<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

~z ⇠ N (~0,�2I)
<latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit><latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit><latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit><latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit>

i.e., 
zi ⇠ N (0,�2

i )
<latexit sha1_base64="ASwoKjqBidbBMM0K4KyKm2IlSdY=">AAACDHicbVDLSgMxFM3UV62vqks3wSJUkDJTBF0W3LgqFewDOuOQSTNtaJIZkoxQh36AG3/FjQtF3PoB7vwbM+0stPVA4HDOueTeE8SMKm3b31ZhZXVtfaO4Wdra3tndK+8fdFSUSEzaOGKR7AVIEUYFaWuqGenFkiAeMNINxleZ370nUtFI3OpJTDyOhoKGFCNtJL9cefApdBXl0OVIjzBiaXNatc8ybciRT+/qpyZl1+wZ4DJxclIBOVp++csdRDjhRGjMkFJ9x461lyKpKWZkWnITRWKEx2hI+oYKxIny0tkxU3hilAEMI2me0HCm/p5IEVdqwgOTzDZWi14m/uf1Ex1eeikVcaKJwPOPwoRBHcGsGTigkmDNJoYgLKnZFeIRkghr01/JlOAsnrxMOvWaY9ecm/NKo5nXUQRH4BhUgQMuQANcgxZoAwwewTN4BW/Wk/VivVsf82jBymcOwR9Ynz/xLZpK</latexit><latexit sha1_base64="ASwoKjqBidbBMM0K4KyKm2IlSdY=">AAACDHicbVDLSgMxFM3UV62vqks3wSJUkDJTBF0W3LgqFewDOuOQSTNtaJIZkoxQh36AG3/FjQtF3PoB7vwbM+0stPVA4HDOueTeE8SMKm3b31ZhZXVtfaO4Wdra3tndK+8fdFSUSEzaOGKR7AVIEUYFaWuqGenFkiAeMNINxleZ370nUtFI3OpJTDyOhoKGFCNtJL9cefApdBXl0OVIjzBiaXNatc8ybciRT+/qpyZl1+wZ4DJxclIBOVp++csdRDjhRGjMkFJ9x461lyKpKWZkWnITRWKEx2hI+oYKxIny0tkxU3hilAEMI2me0HCm/p5IEVdqwgOTzDZWi14m/uf1Ex1eeikVcaKJwPOPwoRBHcGsGTigkmDNJoYgLKnZFeIRkghr01/JlOAsnrxMOvWaY9ecm/NKo5nXUQRH4BhUgQMuQANcgxZoAwwewTN4BW/Wk/VivVsf82jBymcOwR9Ynz/xLZpK</latexit><latexit sha1_base64="ASwoKjqBidbBMM0K4KyKm2IlSdY=">AAACDHicbVDLSgMxFM3UV62vqks3wSJUkDJTBF0W3LgqFewDOuOQSTNtaJIZkoxQh36AG3/FjQtF3PoB7vwbM+0stPVA4HDOueTeE8SMKm3b31ZhZXVtfaO4Wdra3tndK+8fdFSUSEzaOGKR7AVIEUYFaWuqGenFkiAeMNINxleZ370nUtFI3OpJTDyOhoKGFCNtJL9cefApdBXl0OVIjzBiaXNatc8ybciRT+/qpyZl1+wZ4DJxclIBOVp++csdRDjhRGjMkFJ9x461lyKpKWZkWnITRWKEx2hI+oYKxIny0tkxU3hilAEMI2me0HCm/p5IEVdqwgOTzDZWi14m/uf1Ex1eeikVcaKJwPOPwoRBHcGsGTigkmDNJoYgLKnZFeIRkghr01/JlOAsnrxMOvWaY9ecm/NKo5nXUQRH4BhUgQMuQANcgxZoAwwewTN4BW/Wk/VivVsf82jBymcOwR9Ynz/xLZpK</latexit><latexit sha1_base64="ASwoKjqBidbBMM0K4KyKm2IlSdY=">AAACDHicbVDLSgMxFM3UV62vqks3wSJUkDJTBF0W3LgqFewDOuOQSTNtaJIZkoxQh36AG3/FjQtF3PoB7vwbM+0stPVA4HDOueTeE8SMKm3b31ZhZXVtfaO4Wdra3tndK+8fdFSUSEzaOGKR7AVIEUYFaWuqGenFkiAeMNINxleZ370nUtFI3OpJTDyOhoKGFCNtJL9cefApdBXl0OVIjzBiaXNatc8ybciRT+/qpyZl1+wZ4DJxclIBOVp++csdRDjhRGjMkFJ9x461lyKpKWZkWnITRWKEx2hI+oYKxIny0tkxU3hilAEMI2me0HCm/p5IEVdqwgOTzDZWi14m/uf1Ex1eeikVcaKJwPOPwoRBHcGsGTigkmDNJoYgLKnZFeIRkghr01/JlOAsnrxMOvWaY9ecm/NKo5nXUQRH4BhUgQMuQANcgxZoAwwewTN4BW/Wk/VivVsf82jBymcOwR9Ynz/xLZpK</latexit>

⌃z =

2

6664

�2
1 0 · · · 0
0 �2

2 · · · 0
...

...
0 0 · · · �2

n

3

7775

<latexit sha1_base64="rOZbeBGRL0+TqodBSHA29CjHlkA="></latexit><latexit sha1_base64="rOZbeBGRL0+TqodBSHA29CjHlkA="></latexit><latexit sha1_base64="rOZbeBGRL0+TqodBSHA29CjHlkA="></latexit><latexit sha1_base64="rOZbeBGRL0+TqodBSHA29CjHlkA="></latexit>



Revisiting the iid assumptions

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

OLS assumptions

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

WLS assumptions
~z ⇠ N (~0,⌃z)

<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

~z ⇠ N (~0,�2I)
<latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit><latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit><latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit><latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit>

i.e., 
zi ⇠ N (0,�2

i )
<latexit sha1_base64="ASwoKjqBidbBMM0K4KyKm2IlSdY=">AAACDHicbVDLSgMxFM3UV62vqks3wSJUkDJTBF0W3LgqFewDOuOQSTNtaJIZkoxQh36AG3/FjQtF3PoB7vwbM+0stPVA4HDOueTeE8SMKm3b31ZhZXVtfaO4Wdra3tndK+8fdFSUSEzaOGKR7AVIEUYFaWuqGenFkiAeMNINxleZ370nUtFI3OpJTDyOhoKGFCNtJL9cefApdBXl0OVIjzBiaXNatc8ybciRT+/qpyZl1+wZ4DJxclIBOVp++csdRDjhRGjMkFJ9x461lyKpKWZkWnITRWKEx2hI+oYKxIny0tkxU3hilAEMI2me0HCm/p5IEVdqwgOTzDZWi14m/uf1Ex1eeikVcaKJwPOPwoRBHcGsGTigkmDNJoYgLKnZFeIRkghr01/JlOAsnrxMOvWaY9ecm/NKo5nXUQRH4BhUgQMuQANcgxZoAwwewTN4BW/Wk/VivVsf82jBymcOwR9Ynz/xLZpK</latexit><latexit sha1_base64="ASwoKjqBidbBMM0K4KyKm2IlSdY=">AAACDHicbVDLSgMxFM3UV62vqks3wSJUkDJTBF0W3LgqFewDOuOQSTNtaJIZkoxQh36AG3/FjQtF3PoB7vwbM+0stPVA4HDOueTeE8SMKm3b31ZhZXVtfaO4Wdra3tndK+8fdFSUSEzaOGKR7AVIEUYFaWuqGenFkiAeMNINxleZ370nUtFI3OpJTDyOhoKGFCNtJL9cefApdBXl0OVIjzBiaXNatc8ybciRT+/qpyZl1+wZ4DJxclIBOVp++csdRDjhRGjMkFJ9x461lyKpKWZkWnITRWKEx2hI+oYKxIny0tkxU3hilAEMI2me0HCm/p5IEVdqwgOTzDZWi14m/uf1Ex1eeikVcaKJwPOPwoRBHcGsGTigkmDNJoYgLKnZFeIRkghr01/JlOAsnrxMOvWaY9ecm/NKo5nXUQRH4BhUgQMuQANcgxZoAwwewTN4BW/Wk/VivVsf82jBymcOwR9Ynz/xLZpK</latexit><latexit sha1_base64="ASwoKjqBidbBMM0K4KyKm2IlSdY=">AAACDHicbVDLSgMxFM3UV62vqks3wSJUkDJTBF0W3LgqFewDOuOQSTNtaJIZkoxQh36AG3/FjQtF3PoB7vwbM+0stPVA4HDOueTeE8SMKm3b31ZhZXVtfaO4Wdra3tndK+8fdFSUSEzaOGKR7AVIEUYFaWuqGenFkiAeMNINxleZ370nUtFI3OpJTDyOhoKGFCNtJL9cefApdBXl0OVIjzBiaXNatc8ybciRT+/qpyZl1+wZ4DJxclIBOVp++csdRDjhRGjMkFJ9x461lyKpKWZkWnITRWKEx2hI+oYKxIny0tkxU3hilAEMI2me0HCm/p5IEVdqwgOTzDZWi14m/uf1Ex1eeikVcaKJwPOPwoRBHcGsGTigkmDNJoYgLKnZFeIRkghr01/JlOAsnrxMOvWaY9ecm/NKo5nXUQRH4BhUgQMuQANcgxZoAwwewTN4BW/Wk/VivVsf82jBymcOwR9Ynz/xLZpK</latexit><latexit sha1_base64="ASwoKjqBidbBMM0K4KyKm2IlSdY=">AAACDHicbVDLSgMxFM3UV62vqks3wSJUkDJTBF0W3LgqFewDOuOQSTNtaJIZkoxQh36AG3/FjQtF3PoB7vwbM+0stPVA4HDOueTeE8SMKm3b31ZhZXVtfaO4Wdra3tndK+8fdFSUSEzaOGKR7AVIEUYFaWuqGenFkiAeMNINxleZ370nUtFI3OpJTDyOhoKGFCNtJL9cefApdBXl0OVIjzBiaXNatc8ybciRT+/qpyZl1+wZ4DJxclIBOVp++csdRDjhRGjMkFJ9x461lyKpKWZkWnITRWKEx2hI+oYKxIny0tkxU3hilAEMI2me0HCm/p5IEVdqwgOTzDZWi14m/uf1Ex1eeikVcaKJwPOPwoRBHcGsGTigkmDNJoYgLKnZFeIRkghr01/JlOAsnrxMOvWaY9ecm/NKo5nXUQRH4BhUgQMuQANcgxZoAwwewTN4BW/Wk/VivVsf82jBymcOwR9Ynz/xLZpK</latexit>

⌃z =

2

6664

�2
1 0 · · · 0
0 �2

2 · · · 0
...

...
0 0 · · · �2

n

3

7775

<latexit sha1_base64="rOZbeBGRL0+TqodBSHA29CjHlkA="></latexit><latexit sha1_base64="rOZbeBGRL0+TqodBSHA29CjHlkA="></latexit><latexit sha1_base64="rOZbeBGRL0+TqodBSHA29CjHlkA="></latexit><latexit sha1_base64="rOZbeBGRL0+TqodBSHA29CjHlkA="></latexit>

Independent, but not  
identically distributed



Deriving the WLS optimization problem

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

WLS assumptions
~z ⇠ N (~0,⌃z)

<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>
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<latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit>

Key idea
Find a transformation that turns this problem into OLS.  

The reparameteriziation trick. 



Deriving the WLS optimization problem

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

WLS assumptions
~z ⇠ N (~0,⌃z)

<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>
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<latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit>

Derivation of WLS
Perform the following transformation

yi
�i

=
f(~xi)

�i
+

zi
�i

<latexit sha1_base64="ktbHWpS+HASXfMYluhCQ1IaWBJs=">AAACNHicbVDLSsNAFJ34rPUVdelmsAgVoSQi6EYouBEEqWAf0IQwmU7aoZNJmJkUY+hHufFD3IjgQhG3foPTNos+PDBwOOce7tzjx4xKZVnvxtLyyuraemGjuLm1vbNr7u03ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOn3r0d+c0CEpBF/UGlM3BB1OQ0oRkpLnnnrBALhLPXoMHMk7YZIM3gFJ3JQdgYEZ49Dj55M+6e5/zQT88ySVbHGgIvEzkkJ5Kh55qvTiXASEq4wQ1K2bStWboaEopiRYdFJJIkR7qMuaWvKUUikm42PHsJjrXRgEAn9uIJjdTqRoVDKNPT1ZIhUT857I/E/r52o4NLNKI8TRTieLAoSBlUERw3CDhUEK5ZqgrCg+q8Q95CuQ+mei7oEe/7kRdI4q9hWxb4/L1Xv8joK4BAcgTKwwQWoghtQA3WAwTN4A5/gy3gxPoxv42cyumTkmQMwA+P3DxR9rPA=</latexit><latexit sha1_base64="ktbHWpS+HASXfMYluhCQ1IaWBJs=">AAACNHicbVDLSsNAFJ34rPUVdelmsAgVoSQi6EYouBEEqWAf0IQwmU7aoZNJmJkUY+hHufFD3IjgQhG3foPTNos+PDBwOOce7tzjx4xKZVnvxtLyyuraemGjuLm1vbNr7u03ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOn3r0d+c0CEpBF/UGlM3BB1OQ0oRkpLnnnrBALhLPXoMHMk7YZIM3gFJ3JQdgYEZ49Dj55M+6e5/zQT88ySVbHGgIvEzkkJ5Kh55qvTiXASEq4wQ1K2bStWboaEopiRYdFJJIkR7qMuaWvKUUikm42PHsJjrXRgEAn9uIJjdTqRoVDKNPT1ZIhUT857I/E/r52o4NLNKI8TRTieLAoSBlUERw3CDhUEK5ZqgrCg+q8Q95CuQ+mei7oEe/7kRdI4q9hWxb4/L1Xv8joK4BAcgTKwwQWoghtQA3WAwTN4A5/gy3gxPoxv42cyumTkmQMwA+P3DxR9rPA=</latexit><latexit sha1_base64="ktbHWpS+HASXfMYluhCQ1IaWBJs=">AAACNHicbVDLSsNAFJ34rPUVdelmsAgVoSQi6EYouBEEqWAf0IQwmU7aoZNJmJkUY+hHufFD3IjgQhG3foPTNos+PDBwOOce7tzjx4xKZVnvxtLyyuraemGjuLm1vbNr7u03ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOn3r0d+c0CEpBF/UGlM3BB1OQ0oRkpLnnnrBALhLPXoMHMk7YZIM3gFJ3JQdgYEZ49Dj55M+6e5/zQT88ySVbHGgIvEzkkJ5Kh55qvTiXASEq4wQ1K2bStWboaEopiRYdFJJIkR7qMuaWvKUUikm42PHsJjrXRgEAn9uIJjdTqRoVDKNPT1ZIhUT857I/E/r52o4NLNKI8TRTieLAoSBlUERw3CDhUEK5ZqgrCg+q8Q95CuQ+mei7oEe/7kRdI4q9hWxb4/L1Xv8joK4BAcgTKwwQWoghtQA3WAwTN4A5/gy3gxPoxv42cyumTkmQMwA+P3DxR9rPA=</latexit><latexit sha1_base64="ktbHWpS+HASXfMYluhCQ1IaWBJs=">AAACNHicbVDLSsNAFJ34rPUVdelmsAgVoSQi6EYouBEEqWAf0IQwmU7aoZNJmJkUY+hHufFD3IjgQhG3foPTNos+PDBwOOce7tzjx4xKZVnvxtLyyuraemGjuLm1vbNr7u03ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOn3r0d+c0CEpBF/UGlM3BB1OQ0oRkpLnnnrBALhLPXoMHMk7YZIM3gFJ3JQdgYEZ49Dj55M+6e5/zQT88ySVbHGgIvEzkkJ5Kh55qvTiXASEq4wQ1K2bStWboaEopiRYdFJJIkR7qMuaWvKUUikm42PHsJjrXRgEAn9uIJjdTqRoVDKNPT1ZIhUT857I/E/r52o4NLNKI8TRTieLAoSBlUERw3CDhUEK5ZqgrCg+q8Q95CuQ+mei7oEe/7kRdI4q9hWxb4/L1Xv8joK4BAcgTKwwQWoghtQA3WAwTN4A5/gy3gxPoxv42cyumTkmQMwA+P3DxR9rPA=</latexit>



Deriving the WLS optimization problem

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

WLS assumptions
~z ⇠ N (~0,⌃z)

<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>
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<latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit>

Perform the following transformation
Derivation of WLS

yi
�i

=
f(~xi)

�i
+

zi
�i

<latexit sha1_base64="ktbHWpS+HASXfMYluhCQ1IaWBJs=">AAACNHicbVDLSsNAFJ34rPUVdelmsAgVoSQi6EYouBEEqWAf0IQwmU7aoZNJmJkUY+hHufFD3IjgQhG3foPTNos+PDBwOOce7tzjx4xKZVnvxtLyyuraemGjuLm1vbNr7u03ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOn3r0d+c0CEpBF/UGlM3BB1OQ0oRkpLnnnrBALhLPXoMHMk7YZIM3gFJ3JQdgYEZ49Dj55M+6e5/zQT88ySVbHGgIvEzkkJ5Kh55qvTiXASEq4wQ1K2bStWboaEopiRYdFJJIkR7qMuaWvKUUikm42PHsJjrXRgEAn9uIJjdTqRoVDKNPT1ZIhUT857I/E/r52o4NLNKI8TRTieLAoSBlUERw3CDhUEK5ZqgrCg+q8Q95CuQ+mei7oEe/7kRdI4q9hWxb4/L1Xv8joK4BAcgTKwwQWoghtQA3WAwTN4A5/gy3gxPoxv42cyumTkmQMwA+P3DxR9rPA=</latexit><latexit sha1_base64="ktbHWpS+HASXfMYluhCQ1IaWBJs=">AAACNHicbVDLSsNAFJ34rPUVdelmsAgVoSQi6EYouBEEqWAf0IQwmU7aoZNJmJkUY+hHufFD3IjgQhG3foPTNos+PDBwOOce7tzjx4xKZVnvxtLyyuraemGjuLm1vbNr7u03ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOn3r0d+c0CEpBF/UGlM3BB1OQ0oRkpLnnnrBALhLPXoMHMk7YZIM3gFJ3JQdgYEZ49Dj55M+6e5/zQT88ySVbHGgIvEzkkJ5Kh55qvTiXASEq4wQ1K2bStWboaEopiRYdFJJIkR7qMuaWvKUUikm42PHsJjrXRgEAn9uIJjdTqRoVDKNPT1ZIhUT857I/E/r52o4NLNKI8TRTieLAoSBlUERw3CDhUEK5ZqgrCg+q8Q95CuQ+mei7oEe/7kRdI4q9hWxb4/L1Xv8joK4BAcgTKwwQWoghtQA3WAwTN4A5/gy3gxPoxv42cyumTkmQMwA+P3DxR9rPA=</latexit><latexit sha1_base64="ktbHWpS+HASXfMYluhCQ1IaWBJs=">AAACNHicbVDLSsNAFJ34rPUVdelmsAgVoSQi6EYouBEEqWAf0IQwmU7aoZNJmJkUY+hHufFD3IjgQhG3foPTNos+PDBwOOce7tzjx4xKZVnvxtLyyuraemGjuLm1vbNr7u03ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOn3r0d+c0CEpBF/UGlM3BB1OQ0oRkpLnnnrBALhLPXoMHMk7YZIM3gFJ3JQdgYEZ49Dj55M+6e5/zQT88ySVbHGgIvEzkkJ5Kh55qvTiXASEq4wQ1K2bStWboaEopiRYdFJJIkR7qMuaWvKUUikm42PHsJjrXRgEAn9uIJjdTqRoVDKNPT1ZIhUT857I/E/r52o4NLNKI8TRTieLAoSBlUERw3CDhUEK5ZqgrCg+q8Q95CuQ+mei7oEe/7kRdI4q9hWxb4/L1Xv8joK4BAcgTKwwQWoghtQA3WAwTN4A5/gy3gxPoxv42cyumTkmQMwA+P3DxR9rPA=</latexit><latexit sha1_base64="ktbHWpS+HASXfMYluhCQ1IaWBJs=">AAACNHicbVDLSsNAFJ34rPUVdelmsAgVoSQi6EYouBEEqWAf0IQwmU7aoZNJmJkUY+hHufFD3IjgQhG3foPTNos+PDBwOOce7tzjx4xKZVnvxtLyyuraemGjuLm1vbNr7u03ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOn3r0d+c0CEpBF/UGlM3BB1OQ0oRkpLnnnrBALhLPXoMHMk7YZIM3gFJ3JQdgYEZ49Dj55M+6e5/zQT88ySVbHGgIvEzkkJ5Kh55qvTiXASEq4wQ1K2bStWboaEopiRYdFJJIkR7qMuaWvKUUikm42PHsJjrXRgEAn9uIJjdTqRoVDKNPT1ZIhUT857I/E/r52o4NLNKI8TRTieLAoSBlUERw3CDhUEK5ZqgrCg+q8Q95CuQ+mei7oEe/7kRdI4q9hWxb4/L1Xv8joK4BAcgTKwwQWoghtQA3WAwTN4A5/gy3gxPoxv42cyumTkmQMwA+P3DxR9rPA=</latexit>

zi
�i

iid⇠ N (0, 1)
<latexit sha1_base64="/RgRDxJxcBNW6yV4MyRYqSbEjew=">AAACJHicbVDLSsNAFJ34rPUVdelmsAgVpCQiKLgpuHFVKtgHNCFMppN26EwSZiZCDfkYN/6KGxc+cOHGb3GSZqGtBy4czrmXe+/xY0alsqwvY2l5ZXVtvbJR3dza3tk19/a7MkoEJh0csUj0fSQJoyHpKKoY6ceCIO4z0vMn17nfuydC0ii8U9OYuByNQhpQjJSWPPPKCQTC6YNHs9SRdMSRZtCRCuGJICyldFgYXIscqTFGLG1ldesU2ieeWbMaVgG4SOyS1ECJtme+O8MIJ5yECjMk5cC2YuWmSCiKGcmqTiJJrBejERloGiJOpJsWT2bwWCtDGERCV6hgof6eSBGXcsp93ZkfKue9XPzPGyQquHRTGsaJIiGeLQoSBlUE88TgkAqCFZtqgrCg+laIx0inpnSuVR2CPf/yIumeNWyrYd+e15qtMo4KOARHoA5scAGa4Aa0QQdg8AiewSt4M56MF+PD+Jy1LhnlzAH4A+P7BxRSpZ4=</latexit><latexit sha1_base64="/RgRDxJxcBNW6yV4MyRYqSbEjew=">AAACJHicbVDLSsNAFJ34rPUVdelmsAgVpCQiKLgpuHFVKtgHNCFMppN26EwSZiZCDfkYN/6KGxc+cOHGb3GSZqGtBy4czrmXe+/xY0alsqwvY2l5ZXVtvbJR3dza3tk19/a7MkoEJh0csUj0fSQJoyHpKKoY6ceCIO4z0vMn17nfuydC0ii8U9OYuByNQhpQjJSWPPPKCQTC6YNHs9SRdMSRZtCRCuGJICyldFgYXIscqTFGLG1ldesU2ieeWbMaVgG4SOyS1ECJtme+O8MIJ5yECjMk5cC2YuWmSCiKGcmqTiJJrBejERloGiJOpJsWT2bwWCtDGERCV6hgof6eSBGXcsp93ZkfKue9XPzPGyQquHRTGsaJIiGeLQoSBlUE88TgkAqCFZtqgrCg+laIx0inpnSuVR2CPf/yIumeNWyrYd+e15qtMo4KOARHoA5scAGa4Aa0QQdg8AiewSt4M56MF+PD+Jy1LhnlzAH4A+P7BxRSpZ4=</latexit><latexit sha1_base64="/RgRDxJxcBNW6yV4MyRYqSbEjew=">AAACJHicbVDLSsNAFJ34rPUVdelmsAgVpCQiKLgpuHFVKtgHNCFMppN26EwSZiZCDfkYN/6KGxc+cOHGb3GSZqGtBy4czrmXe+/xY0alsqwvY2l5ZXVtvbJR3dza3tk19/a7MkoEJh0csUj0fSQJoyHpKKoY6ceCIO4z0vMn17nfuydC0ii8U9OYuByNQhpQjJSWPPPKCQTC6YNHs9SRdMSRZtCRCuGJICyldFgYXIscqTFGLG1ldesU2ieeWbMaVgG4SOyS1ECJtme+O8MIJ5yECjMk5cC2YuWmSCiKGcmqTiJJrBejERloGiJOpJsWT2bwWCtDGERCV6hgof6eSBGXcsp93ZkfKue9XPzPGyQquHRTGsaJIiGeLQoSBlUE88TgkAqCFZtqgrCg+laIx0inpnSuVR2CPf/yIumeNWyrYd+e15qtMo4KOARHoA5scAGa4Aa0QQdg8AiewSt4M56MF+PD+Jy1LhnlzAH4A+P7BxRSpZ4=</latexit><latexit sha1_base64="/RgRDxJxcBNW6yV4MyRYqSbEjew=">AAACJHicbVDLSsNAFJ34rPUVdelmsAgVpCQiKLgpuHFVKtgHNCFMppN26EwSZiZCDfkYN/6KGxc+cOHGb3GSZqGtBy4czrmXe+/xY0alsqwvY2l5ZXVtvbJR3dza3tk19/a7MkoEJh0csUj0fSQJoyHpKKoY6ceCIO4z0vMn17nfuydC0ii8U9OYuByNQhpQjJSWPPPKCQTC6YNHs9SRdMSRZtCRCuGJICyldFgYXIscqTFGLG1ldesU2ieeWbMaVgG4SOyS1ECJtme+O8MIJ5yECjMk5cC2YuWmSCiKGcmqTiJJrBejERloGiJOpJsWT2bwWCtDGERCV6hgof6eSBGXcsp93ZkfKue9XPzPGyQquHRTGsaJIiGeLQoSBlUE88TgkAqCFZtqgrCg+laIx0inpnSuVR2CPf/yIumeNWyrYd+e15qtMo4KOARHoA5scAGa4Aa0QQdg8AiewSt4M56MF+PD+Jy1LhnlzAH4A+P7BxRSpZ4=</latexit>



Deriving the WLS optimization problem

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

WLS assumptions
~z ⇠ N (~0,⌃z)

<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>
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<latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit>

Perform the following transformation
Derivation of WLS

yi
�i

=
f(~xi)

�i
+

zi
�i

<latexit sha1_base64="ktbHWpS+HASXfMYluhCQ1IaWBJs=">AAACNHicbVDLSsNAFJ34rPUVdelmsAgVoSQi6EYouBEEqWAf0IQwmU7aoZNJmJkUY+hHufFD3IjgQhG3foPTNos+PDBwOOce7tzjx4xKZVnvxtLyyuraemGjuLm1vbNr7u03ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOn3r0d+c0CEpBF/UGlM3BB1OQ0oRkpLnnnrBALhLPXoMHMk7YZIM3gFJ3JQdgYEZ49Dj55M+6e5/zQT88ySVbHGgIvEzkkJ5Kh55qvTiXASEq4wQ1K2bStWboaEopiRYdFJJIkR7qMuaWvKUUikm42PHsJjrXRgEAn9uIJjdTqRoVDKNPT1ZIhUT857I/E/r52o4NLNKI8TRTieLAoSBlUERw3CDhUEK5ZqgrCg+q8Q95CuQ+mei7oEe/7kRdI4q9hWxb4/L1Xv8joK4BAcgTKwwQWoghtQA3WAwTN4A5/gy3gxPoxv42cyumTkmQMwA+P3DxR9rPA=</latexit><latexit sha1_base64="ktbHWpS+HASXfMYluhCQ1IaWBJs=">AAACNHicbVDLSsNAFJ34rPUVdelmsAgVoSQi6EYouBEEqWAf0IQwmU7aoZNJmJkUY+hHufFD3IjgQhG3foPTNos+PDBwOOce7tzjx4xKZVnvxtLyyuraemGjuLm1vbNr7u03ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOn3r0d+c0CEpBF/UGlM3BB1OQ0oRkpLnnnrBALhLPXoMHMk7YZIM3gFJ3JQdgYEZ49Dj55M+6e5/zQT88ySVbHGgIvEzkkJ5Kh55qvTiXASEq4wQ1K2bStWboaEopiRYdFJJIkR7qMuaWvKUUikm42PHsJjrXRgEAn9uIJjdTqRoVDKNPT1ZIhUT857I/E/r52o4NLNKI8TRTieLAoSBlUERw3CDhUEK5ZqgrCg+q8Q95CuQ+mei7oEe/7kRdI4q9hWxb4/L1Xv8joK4BAcgTKwwQWoghtQA3WAwTN4A5/gy3gxPoxv42cyumTkmQMwA+P3DxR9rPA=</latexit><latexit sha1_base64="ktbHWpS+HASXfMYluhCQ1IaWBJs=">AAACNHicbVDLSsNAFJ34rPUVdelmsAgVoSQi6EYouBEEqWAf0IQwmU7aoZNJmJkUY+hHufFD3IjgQhG3foPTNos+PDBwOOce7tzjx4xKZVnvxtLyyuraemGjuLm1vbNr7u03ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOn3r0d+c0CEpBF/UGlM3BB1OQ0oRkpLnnnrBALhLPXoMHMk7YZIM3gFJ3JQdgYEZ49Dj55M+6e5/zQT88ySVbHGgIvEzkkJ5Kh55qvTiXASEq4wQ1K2bStWboaEopiRYdFJJIkR7qMuaWvKUUikm42PHsJjrXRgEAn9uIJjdTqRoVDKNPT1ZIhUT857I/E/r52o4NLNKI8TRTieLAoSBlUERw3CDhUEK5ZqgrCg+q8Q95CuQ+mei7oEe/7kRdI4q9hWxb4/L1Xv8joK4BAcgTKwwQWoghtQA3WAwTN4A5/gy3gxPoxv42cyumTkmQMwA+P3DxR9rPA=</latexit><latexit sha1_base64="ktbHWpS+HASXfMYluhCQ1IaWBJs=">AAACNHicbVDLSsNAFJ34rPUVdelmsAgVoSQi6EYouBEEqWAf0IQwmU7aoZNJmJkUY+hHufFD3IjgQhG3foPTNos+PDBwOOce7tzjx4xKZVnvxtLyyuraemGjuLm1vbNr7u03ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOn3r0d+c0CEpBF/UGlM3BB1OQ0oRkpLnnnrBALhLPXoMHMk7YZIM3gFJ3JQdgYEZ49Dj55M+6e5/zQT88ySVbHGgIvEzkkJ5Kh55qvTiXASEq4wQ1K2bStWboaEopiRYdFJJIkR7qMuaWvKUUikm42PHsJjrXRgEAn9uIJjdTqRoVDKNPT1ZIhUT857I/E/r52o4NLNKI8TRTieLAoSBlUERw3CDhUEK5ZqgrCg+q8Q95CuQ+mei7oEe/7kRdI4q9hWxb4/L1Xv8joK4BAcgTKwwQWoghtQA3WAwTN4A5/gy3gxPoxv42cyumTkmQMwA+P3DxR9rPA=</latexit>

zi
�i

iid⇠ N (0, 1)
<latexit sha1_base64="/RgRDxJxcBNW6yV4MyRYqSbEjew=">AAACJHicbVDLSsNAFJ34rPUVdelmsAgVpCQiKLgpuHFVKtgHNCFMppN26EwSZiZCDfkYN/6KGxc+cOHGb3GSZqGtBy4czrmXe+/xY0alsqwvY2l5ZXVtvbJR3dza3tk19/a7MkoEJh0csUj0fSQJoyHpKKoY6ceCIO4z0vMn17nfuydC0ii8U9OYuByNQhpQjJSWPPPKCQTC6YNHs9SRdMSRZtCRCuGJICyldFgYXIscqTFGLG1ldesU2ieeWbMaVgG4SOyS1ECJtme+O8MIJ5yECjMk5cC2YuWmSCiKGcmqTiJJrBejERloGiJOpJsWT2bwWCtDGERCV6hgof6eSBGXcsp93ZkfKue9XPzPGyQquHRTGsaJIiGeLQoSBlUE88TgkAqCFZtqgrCg+laIx0inpnSuVR2CPf/yIumeNWyrYd+e15qtMo4KOARHoA5scAGa4Aa0QQdg8AiewSt4M56MF+PD+Jy1LhnlzAH4A+P7BxRSpZ4=</latexit><latexit sha1_base64="/RgRDxJxcBNW6yV4MyRYqSbEjew=">AAACJHicbVDLSsNAFJ34rPUVdelmsAgVpCQiKLgpuHFVKtgHNCFMppN26EwSZiZCDfkYN/6KGxc+cOHGb3GSZqGtBy4czrmXe+/xY0alsqwvY2l5ZXVtvbJR3dza3tk19/a7MkoEJh0csUj0fSQJoyHpKKoY6ceCIO4z0vMn17nfuydC0ii8U9OYuByNQhpQjJSWPPPKCQTC6YNHs9SRdMSRZtCRCuGJICyldFgYXIscqTFGLG1ldesU2ieeWbMaVgG4SOyS1ECJtme+O8MIJ5yECjMk5cC2YuWmSCiKGcmqTiJJrBejERloGiJOpJsWT2bwWCtDGERCV6hgof6eSBGXcsp93ZkfKue9XPzPGyQquHRTGsaJIiGeLQoSBlUE88TgkAqCFZtqgrCg+laIx0inpnSuVR2CPf/yIumeNWyrYd+e15qtMo4KOARHoA5scAGa4Aa0QQdg8AiewSt4M56MF+PD+Jy1LhnlzAH4A+P7BxRSpZ4=</latexit><latexit sha1_base64="/RgRDxJxcBNW6yV4MyRYqSbEjew=">AAACJHicbVDLSsNAFJ34rPUVdelmsAgVpCQiKLgpuHFVKtgHNCFMppN26EwSZiZCDfkYN/6KGxc+cOHGb3GSZqGtBy4czrmXe+/xY0alsqwvY2l5ZXVtvbJR3dza3tk19/a7MkoEJh0csUj0fSQJoyHpKKoY6ceCIO4z0vMn17nfuydC0ii8U9OYuByNQhpQjJSWPPPKCQTC6YNHs9SRdMSRZtCRCuGJICyldFgYXIscqTFGLG1ldesU2ieeWbMaVgG4SOyS1ECJtme+O8MIJ5yECjMk5cC2YuWmSCiKGcmqTiJJrBejERloGiJOpJsWT2bwWCtDGERCV6hgof6eSBGXcsp93ZkfKue9XPzPGyQquHRTGsaJIiGeLQoSBlUE88TgkAqCFZtqgrCg+laIx0inpnSuVR2CPf/yIumeNWyrYd+e15qtMo4KOARHoA5scAGa4Aa0QQdg8AiewSt4M56MF+PD+Jy1LhnlzAH4A+P7BxRSpZ4=</latexit><latexit sha1_base64="/RgRDxJxcBNW6yV4MyRYqSbEjew=">AAACJHicbVDLSsNAFJ34rPUVdelmsAgVpCQiKLgpuHFVKtgHNCFMppN26EwSZiZCDfkYN/6KGxc+cOHGb3GSZqGtBy4czrmXe+/xY0alsqwvY2l5ZXVtvbJR3dza3tk19/a7MkoEJh0csUj0fSQJoyHpKKoY6ceCIO4z0vMn17nfuydC0ii8U9OYuByNQhpQjJSWPPPKCQTC6YNHs9SRdMSRZtCRCuGJICyldFgYXIscqTFGLG1ldesU2ieeWbMaVgG4SOyS1ECJtme+O8MIJ5yECjMk5cC2YuWmSCiKGcmqTiJJrBejERloGiJOpJsWT2bwWCtDGERCV6hgof6eSBGXcsp93ZkfKue9XPzPGyQquHRTGsaJIiGeLQoSBlUE88TgkAqCFZtqgrCg+laIx0inpnSuVR2CPf/yIumeNWyrYd+e15qtMo4KOARHoA5scAGa4Aa0QQdg8AiewSt4M56MF+PD+Jy1LhnlzAH4A+P7BxRSpZ4=</latexit>



Deriving the WLS optimization problem

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

WLS assumptions
~z ⇠ N (~0,⌃z)

<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

⌃z =

2

64
�2
1 · · · 0
...

...
0 · · · �2

n

3

75

<latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit>

Perform the following transformation
Derivation of WLS

yi
�i

=
f(~xi)

�i
+

zi
�i

<latexit sha1_base64="ktbHWpS+HASXfMYluhCQ1IaWBJs=">AAACNHicbVDLSsNAFJ34rPUVdelmsAgVoSQi6EYouBEEqWAf0IQwmU7aoZNJmJkUY+hHufFD3IjgQhG3foPTNos+PDBwOOce7tzjx4xKZVnvxtLyyuraemGjuLm1vbNr7u03ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOn3r0d+c0CEpBF/UGlM3BB1OQ0oRkpLnnnrBALhLPXoMHMk7YZIM3gFJ3JQdgYEZ49Dj55M+6e5/zQT88ySVbHGgIvEzkkJ5Kh55qvTiXASEq4wQ1K2bStWboaEopiRYdFJJIkR7qMuaWvKUUikm42PHsJjrXRgEAn9uIJjdTqRoVDKNPT1ZIhUT857I/E/r52o4NLNKI8TRTieLAoSBlUERw3CDhUEK5ZqgrCg+q8Q95CuQ+mei7oEe/7kRdI4q9hWxb4/L1Xv8joK4BAcgTKwwQWoghtQA3WAwTN4A5/gy3gxPoxv42cyumTkmQMwA+P3DxR9rPA=</latexit><latexit sha1_base64="ktbHWpS+HASXfMYluhCQ1IaWBJs=">AAACNHicbVDLSsNAFJ34rPUVdelmsAgVoSQi6EYouBEEqWAf0IQwmU7aoZNJmJkUY+hHufFD3IjgQhG3foPTNos+PDBwOOce7tzjx4xKZVnvxtLyyuraemGjuLm1vbNr7u03ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOn3r0d+c0CEpBF/UGlM3BB1OQ0oRkpLnnnrBALhLPXoMHMk7YZIM3gFJ3JQdgYEZ49Dj55M+6e5/zQT88ySVbHGgIvEzkkJ5Kh55qvTiXASEq4wQ1K2bStWboaEopiRYdFJJIkR7qMuaWvKUUikm42PHsJjrXRgEAn9uIJjdTqRoVDKNPT1ZIhUT857I/E/r52o4NLNKI8TRTieLAoSBlUERw3CDhUEK5ZqgrCg+q8Q95CuQ+mei7oEe/7kRdI4q9hWxb4/L1Xv8joK4BAcgTKwwQWoghtQA3WAwTN4A5/gy3gxPoxv42cyumTkmQMwA+P3DxR9rPA=</latexit><latexit sha1_base64="ktbHWpS+HASXfMYluhCQ1IaWBJs=">AAACNHicbVDLSsNAFJ34rPUVdelmsAgVoSQi6EYouBEEqWAf0IQwmU7aoZNJmJkUY+hHufFD3IjgQhG3foPTNos+PDBwOOce7tzjx4xKZVnvxtLyyuraemGjuLm1vbNr7u03ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOn3r0d+c0CEpBF/UGlM3BB1OQ0oRkpLnnnrBALhLPXoMHMk7YZIM3gFJ3JQdgYEZ49Dj55M+6e5/zQT88ySVbHGgIvEzkkJ5Kh55qvTiXASEq4wQ1K2bStWboaEopiRYdFJJIkR7qMuaWvKUUikm42PHsJjrXRgEAn9uIJjdTqRoVDKNPT1ZIhUT857I/E/r52o4NLNKI8TRTieLAoSBlUERw3CDhUEK5ZqgrCg+q8Q95CuQ+mei7oEe/7kRdI4q9hWxb4/L1Xv8joK4BAcgTKwwQWoghtQA3WAwTN4A5/gy3gxPoxv42cyumTkmQMwA+P3DxR9rPA=</latexit><latexit sha1_base64="ktbHWpS+HASXfMYluhCQ1IaWBJs=">AAACNHicbVDLSsNAFJ34rPUVdelmsAgVoSQi6EYouBEEqWAf0IQwmU7aoZNJmJkUY+hHufFD3IjgQhG3foPTNos+PDBwOOce7tzjx4xKZVnvxtLyyuraemGjuLm1vbNr7u03ZJQITOo4YpFo+UgSRjmpK6oYacWCoNBnpOn3r0d+c0CEpBF/UGlM3BB1OQ0oRkpLnnnrBALhLPXoMHMk7YZIM3gFJ3JQdgYEZ49Dj55M+6e5/zQT88ySVbHGgIvEzkkJ5Kh55qvTiXASEq4wQ1K2bStWboaEopiRYdFJJIkR7qMuaWvKUUikm42PHsJjrXRgEAn9uIJjdTqRoVDKNPT1ZIhUT857I/E/r52o4NLNKI8TRTieLAoSBlUERw3CDhUEK5ZqgrCg+q8Q95CuQ+mei7oEe/7kRdI4q9hWxb4/L1Xv8joK4BAcgTKwwQWoghtQA3WAwTN4A5/gy3gxPoxv42cyumTkmQMwA+P3DxR9rPA=</latexit>

zi
�i

iid⇠ N (0, 1)
<latexit sha1_base64="/RgRDxJxcBNW6yV4MyRYqSbEjew=">AAACJHicbVDLSsNAFJ34rPUVdelmsAgVpCQiKLgpuHFVKtgHNCFMppN26EwSZiZCDfkYN/6KGxc+cOHGb3GSZqGtBy4czrmXe+/xY0alsqwvY2l5ZXVtvbJR3dza3tk19/a7MkoEJh0csUj0fSQJoyHpKKoY6ceCIO4z0vMn17nfuydC0ii8U9OYuByNQhpQjJSWPPPKCQTC6YNHs9SRdMSRZtCRCuGJICyldFgYXIscqTFGLG1ldesU2ieeWbMaVgG4SOyS1ECJtme+O8MIJ5yECjMk5cC2YuWmSCiKGcmqTiJJrBejERloGiJOpJsWT2bwWCtDGERCV6hgof6eSBGXcsp93ZkfKue9XPzPGyQquHRTGsaJIiGeLQoSBlUE88TgkAqCFZtqgrCg+laIx0inpnSuVR2CPf/yIumeNWyrYd+e15qtMo4KOARHoA5scAGa4Aa0QQdg8AiewSt4M56MF+PD+Jy1LhnlzAH4A+P7BxRSpZ4=</latexit><latexit sha1_base64="/RgRDxJxcBNW6yV4MyRYqSbEjew=">AAACJHicbVDLSsNAFJ34rPUVdelmsAgVpCQiKLgpuHFVKtgHNCFMppN26EwSZiZCDfkYN/6KGxc+cOHGb3GSZqGtBy4czrmXe+/xY0alsqwvY2l5ZXVtvbJR3dza3tk19/a7MkoEJh0csUj0fSQJoyHpKKoY6ceCIO4z0vMn17nfuydC0ii8U9OYuByNQhpQjJSWPPPKCQTC6YNHs9SRdMSRZtCRCuGJICyldFgYXIscqTFGLG1ldesU2ieeWbMaVgG4SOyS1ECJtme+O8MIJ5yECjMk5cC2YuWmSCiKGcmqTiJJrBejERloGiJOpJsWT2bwWCtDGERCV6hgof6eSBGXcsp93ZkfKue9XPzPGyQquHRTGsaJIiGeLQoSBlUE88TgkAqCFZtqgrCg+laIx0inpnSuVR2CPf/yIumeNWyrYd+e15qtMo4KOARHoA5scAGa4Aa0QQdg8AiewSt4M56MF+PD+Jy1LhnlzAH4A+P7BxRSpZ4=</latexit><latexit sha1_base64="/RgRDxJxcBNW6yV4MyRYqSbEjew=">AAACJHicbVDLSsNAFJ34rPUVdelmsAgVpCQiKLgpuHFVKtgHNCFMppN26EwSZiZCDfkYN/6KGxc+cOHGb3GSZqGtBy4czrmXe+/xY0alsqwvY2l5ZXVtvbJR3dza3tk19/a7MkoEJh0csUj0fSQJoyHpKKoY6ceCIO4z0vMn17nfuydC0ii8U9OYuByNQhpQjJSWPPPKCQTC6YNHs9SRdMSRZtCRCuGJICyldFgYXIscqTFGLG1ldesU2ieeWbMaVgG4SOyS1ECJtme+O8MIJ5yECjMk5cC2YuWmSCiKGcmqTiJJrBejERloGiJOpJsWT2bwWCtDGERCV6hgof6eSBGXcsp93ZkfKue9XPzPGyQquHRTGsaJIiGeLQoSBlUE88TgkAqCFZtqgrCg+laIx0inpnSuVR2CPf/yIumeNWyrYd+e15qtMo4KOARHoA5scAGa4Aa0QQdg8AiewSt4M56MF+PD+Jy1LhnlzAH4A+P7BxRSpZ4=</latexit><latexit sha1_base64="/RgRDxJxcBNW6yV4MyRYqSbEjew=">AAACJHicbVDLSsNAFJ34rPUVdelmsAgVpCQiKLgpuHFVKtgHNCFMppN26EwSZiZCDfkYN/6KGxc+cOHGb3GSZqGtBy4czrmXe+/xY0alsqwvY2l5ZXVtvbJR3dza3tk19/a7MkoEJh0csUj0fSQJoyHpKKoY6ceCIO4z0vMn17nfuydC0ii8U9OYuByNQhpQjJSWPPPKCQTC6YNHs9SRdMSRZtCRCuGJICyldFgYXIscqTFGLG1ldesU2ieeWbMaVgG4SOyS1ECJtme+O8MIJ5yECjMk5cC2YuWmSCiKGcmqTiJJrBejERloGiJOpJsWT2bwWCtDGERCV6hgof6eSBGXcsp93ZkfKue9XPzPGyQquHRTGsaJIiGeLQoSBlUE88TgkAqCFZtqgrCg+laIx0inpnSuVR2CPf/yIumeNWyrYd+e15qtMo4KOARHoA5scAGa4Aa0QQdg8AiewSt4M56MF+PD+Jy1LhnlzAH4A+P7BxRSpZ4=</latexit>



Deriving the WLS optimization problem

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

WLS assumptions
~z ⇠ N (~0,⌃z)

<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>
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<latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit>

Write the change of coordinates as follows:
Derivation of WLS



Deriving the WLS optimization problem

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

WLS assumptions
~z ⇠ N (~0,⌃z)

<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>
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<latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit>

Write the change of coordinates as follows:
Derivation of WLS
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<latexit sha1_base64="YO3a87GDgnaj9h/j9De4NgRXSj8="></latexit><latexit sha1_base64="YO3a87GDgnaj9h/j9De4NgRXSj8="></latexit><latexit sha1_base64="YO3a87GDgnaj9h/j9De4NgRXSj8="></latexit><latexit sha1_base64="YO3a87GDgnaj9h/j9De4NgRXSj8="></latexit>



Deriving the WLS optimization problem

yi = f(~xi) + zi
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<latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit>

Derivation of WLS
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z Xw, I)
<latexit sha1_base64="YO3a87GDgnaj9h/j9De4NgRXSj8="></latexit><latexit sha1_base64="YO3a87GDgnaj9h/j9De4NgRXSj8="></latexit><latexit sha1_base64="YO3a87GDgnaj9h/j9De4NgRXSj8="></latexit><latexit sha1_base64="YO3a87GDgnaj9h/j9De4NgRXSj8="></latexit>

ŵWLS = argmin
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<latexit sha1_base64="5jAx4Avk7YJlyx03tClURUbVUZE="></latexit><latexit sha1_base64="5jAx4Avk7YJlyx03tClURUbVUZE="></latexit><latexit sha1_base64="5jAx4Avk7YJlyx03tClURUbVUZE="></latexit><latexit sha1_base64="5jAx4Avk7YJlyx03tClURUbVUZE="></latexit>

= argmin
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<latexit sha1_base64="YzRw5ShQ8GVx1anGTD/Ukoa+mPE="></latexit><latexit sha1_base64="YzRw5ShQ8GVx1anGTD/Ukoa+mPE="></latexit><latexit sha1_base64="YzRw5ShQ8GVx1anGTD/Ukoa+mPE="></latexit><latexit sha1_base64="YzRw5ShQ8GVx1anGTD/Ukoa+mPE="></latexit>



WLS intuition

ŵWLS = argmin
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<latexit sha1_base64="WdLZgnOgjxK7A0ZDxG6j7KA7sdQ="></latexit><latexit sha1_base64="WdLZgnOgjxK7A0ZDxG6j7KA7sdQ="></latexit><latexit sha1_base64="WdLZgnOgjxK7A0ZDxG6j7KA7sdQ="></latexit><latexit sha1_base64="WdLZgnOgjxK7A0ZDxG6j7KA7sdQ="></latexit>

• Same as OLS, except the loss for each data point is scaled 
by some factor


• Probabilistically, this factor is the inverse of the variance


• Data points assumed to have  more noise should be given 
less weight



WLS optimization problem
ŵWLS = argmin

w

nX

i=1

1

�2
i

(yi � ~xT
i w)

2

<latexit sha1_base64="WdLZgnOgjxK7A0ZDxG6j7KA7sdQ="></latexit><latexit sha1_base64="WdLZgnOgjxK7A0ZDxG6j7KA7sdQ="></latexit><latexit sha1_base64="WdLZgnOgjxK7A0ZDxG6j7KA7sdQ="></latexit><latexit sha1_base64="WdLZgnOgjxK7A0ZDxG6j7KA7sdQ="></latexit>

= argmin
w

(y �Xw)T⌦(y �Xw)
<latexit sha1_base64="tXsZDfjTSua4+oP8iqAGgDEYvXo=">AAACFXicbVDLSgMxFM3UV62vUZdugkWooGVGBN0IBTeutEJf0BlLJk3b0CQzJBnLMPQn3Pgrblwo4lZw59+YPkBtPXDhcM693HtPEDGqtON8WZmFxaXllexqbm19Y3PL3t6pqTCWmFRxyELZCJAijApS1VQz0ogkQTxgpB70L0d+/Z5IRUNR0UlEfI66gnYoRtpILfvoAnpIdqHHqWilgyEsJPAYNuDg8K4CvRtOuuhHatl5p+iMAeeJOyV5MEW5ZX967RDHnAiNGVKq6TqR9lMkNcWMDHNerEiEcB91SdNQgThRfjr+aggPjNKGnVCaEhqO1d8TKeJKJTwwnRzpnpr1RuJ/XjPWnXM/pSKKNRF4sqgTM6hDOIoItqkkWLPEEIQlNbdC3EMSYW2CzJkQ3NmX50ntpOg6Rff2NF+6nsaRBXtgHxSAC85ACVyBMqgCDB7AE3gBr9aj9Wy9We+T1ow1ndkFf2B9fAP+4JuT</latexit><latexit sha1_base64="tXsZDfjTSua4+oP8iqAGgDEYvXo=">AAACFXicbVDLSgMxFM3UV62vUZdugkWooGVGBN0IBTeutEJf0BlLJk3b0CQzJBnLMPQn3Pgrblwo4lZw59+YPkBtPXDhcM693HtPEDGqtON8WZmFxaXllexqbm19Y3PL3t6pqTCWmFRxyELZCJAijApS1VQz0ogkQTxgpB70L0d+/Z5IRUNR0UlEfI66gnYoRtpILfvoAnpIdqHHqWilgyEsJPAYNuDg8K4CvRtOuuhHatl5p+iMAeeJOyV5MEW5ZX967RDHnAiNGVKq6TqR9lMkNcWMDHNerEiEcB91SdNQgThRfjr+aggPjNKGnVCaEhqO1d8TKeJKJTwwnRzpnpr1RuJ/XjPWnXM/pSKKNRF4sqgTM6hDOIoItqkkWLPEEIQlNbdC3EMSYW2CzJkQ3NmX50ntpOg6Rff2NF+6nsaRBXtgHxSAC85ACVyBMqgCDB7AE3gBr9aj9Wy9We+T1ow1ndkFf2B9fAP+4JuT</latexit><latexit sha1_base64="tXsZDfjTSua4+oP8iqAGgDEYvXo=">AAACFXicbVDLSgMxFM3UV62vUZdugkWooGVGBN0IBTeutEJf0BlLJk3b0CQzJBnLMPQn3Pgrblwo4lZw59+YPkBtPXDhcM693HtPEDGqtON8WZmFxaXllexqbm19Y3PL3t6pqTCWmFRxyELZCJAijApS1VQz0ogkQTxgpB70L0d+/Z5IRUNR0UlEfI66gnYoRtpILfvoAnpIdqHHqWilgyEsJPAYNuDg8K4CvRtOuuhHatl5p+iMAeeJOyV5MEW5ZX967RDHnAiNGVKq6TqR9lMkNcWMDHNerEiEcB91SdNQgThRfjr+aggPjNKGnVCaEhqO1d8TKeJKJTwwnRzpnpr1RuJ/XjPWnXM/pSKKNRF4sqgTM6hDOIoItqkkWLPEEIQlNbdC3EMSYW2CzJkQ3NmX50ntpOg6Rff2NF+6nsaRBXtgHxSAC85ACVyBMqgCDB7AE3gBr9aj9Wy9We+T1ow1ndkFf2B9fAP+4JuT</latexit><latexit sha1_base64="tXsZDfjTSua4+oP8iqAGgDEYvXo=">AAACFXicbVDLSgMxFM3UV62vUZdugkWooGVGBN0IBTeutEJf0BlLJk3b0CQzJBnLMPQn3Pgrblwo4lZw59+YPkBtPXDhcM693HtPEDGqtON8WZmFxaXllexqbm19Y3PL3t6pqTCWmFRxyELZCJAijApS1VQz0ogkQTxgpB70L0d+/Z5IRUNR0UlEfI66gnYoRtpILfvoAnpIdqHHqWilgyEsJPAYNuDg8K4CvRtOuuhHatl5p+iMAeeJOyV5MEW5ZX967RDHnAiNGVKq6TqR9lMkNcWMDHNerEiEcB91SdNQgThRfjr+aggPjNKGnVCaEhqO1d8TKeJKJTwwnRzpnpr1RuJ/XjPWnXM/pSKKNRF4sqgTM6hDOIoItqkkWLPEEIQlNbdC3EMSYW2CzJkQ3NmX50ntpOg6Rff2NF+6nsaRBXtgHxSAC85ACVyBMqgCDB7AE3gBr9aj9Wy9We+T1ow1ndkFf2B9fAP+4JuT</latexit>


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<latexit sha1_base64="Z7Jv18lDxUU5Waw5L/33aA+64cY="></latexit><latexit sha1_base64="Z7Jv18lDxUU5Waw5L/33aA+64cY="></latexit><latexit sha1_base64="Z7Jv18lDxUU5Waw5L/33aA+64cY="></latexit><latexit sha1_base64="Z7Jv18lDxUU5Waw5L/33aA+64cY="></latexit>

= argmin
w

(y �Xw)T⌦1/2⌦1/2(y �Xw)
<latexit sha1_base64="L/U0RfQLl3miJgt4QIW1xXjCDbU=">AAACJnicbVBLSwMxGMzWV62vVY9egkWoB+tuEfRSKHjxpBX6gm5bsmnahibZJclaytJf48W/4sVDRcSbP8X0gdjWgcBkZj6Sb/yQUaUd58tKrK1vbG4lt1M7u3v7B/bhUUUFkcSkjAMWyJqPFGFUkLKmmpFaKAniPiNVv3878atPRCoaiJIehqTBUVfQDsVIG6ll5/PQQ7ILPU5FawAzQ3gBa3Bw3ixB74GTLmrG7mVutHj5TbXstJN1poCrxJ2TNJij2LLHXjvAESdCY4aUqrtOqBsxkppiRkYpL1IkRLiPuqRuqECcqEY8XXMEz4zShp1AmiM0nKp/J2LElRpy3yQ50j217E3E/7x6pDs3jZiKMNJE4NlDnYhBHcBJZ7BNJcGaDQ1BWFLzV4h7SCKsTbMpU4K7vPIqqeSyrpN1H6/Shft5HUlwAk5BBrjgGhTAHSiCMsDgGbyCMXi3Xqw368P6nEUT1nzmGCzA+v4Bd6yheg==</latexit><latexit sha1_base64="L/U0RfQLl3miJgt4QIW1xXjCDbU=">AAACJnicbVBLSwMxGMzWV62vVY9egkWoB+tuEfRSKHjxpBX6gm5bsmnahibZJclaytJf48W/4sVDRcSbP8X0gdjWgcBkZj6Sb/yQUaUd58tKrK1vbG4lt1M7u3v7B/bhUUUFkcSkjAMWyJqPFGFUkLKmmpFaKAniPiNVv3878atPRCoaiJIehqTBUVfQDsVIG6ll5/PQQ7ILPU5FawAzQ3gBa3Bw3ixB74GTLmrG7mVutHj5TbXstJN1poCrxJ2TNJij2LLHXjvAESdCY4aUqrtOqBsxkppiRkYpL1IkRLiPuqRuqECcqEY8XXMEz4zShp1AmiM0nKp/J2LElRpy3yQ50j217E3E/7x6pDs3jZiKMNJE4NlDnYhBHcBJZ7BNJcGaDQ1BWFLzV4h7SCKsTbMpU4K7vPIqqeSyrpN1H6/Shft5HUlwAk5BBrjgGhTAHSiCMsDgGbyCMXi3Xqw368P6nEUT1nzmGCzA+v4Bd6yheg==</latexit><latexit sha1_base64="L/U0RfQLl3miJgt4QIW1xXjCDbU=">AAACJnicbVBLSwMxGMzWV62vVY9egkWoB+tuEfRSKHjxpBX6gm5bsmnahibZJclaytJf48W/4sVDRcSbP8X0gdjWgcBkZj6Sb/yQUaUd58tKrK1vbG4lt1M7u3v7B/bhUUUFkcSkjAMWyJqPFGFUkLKmmpFaKAniPiNVv3878atPRCoaiJIehqTBUVfQDsVIG6ll5/PQQ7ILPU5FawAzQ3gBa3Bw3ixB74GTLmrG7mVutHj5TbXstJN1poCrxJ2TNJij2LLHXjvAESdCY4aUqrtOqBsxkppiRkYpL1IkRLiPuqRuqECcqEY8XXMEz4zShp1AmiM0nKp/J2LElRpy3yQ50j217E3E/7x6pDs3jZiKMNJE4NlDnYhBHcBJZ7BNJcGaDQ1BWFLzV4h7SCKsTbMpU4K7vPIqqeSyrpN1H6/Shft5HUlwAk5BBrjgGhTAHSiCMsDgGbyCMXi3Xqw368P6nEUT1nzmGCzA+v4Bd6yheg==</latexit><latexit sha1_base64="L/U0RfQLl3miJgt4QIW1xXjCDbU=">AAACJnicbVBLSwMxGMzWV62vVY9egkWoB+tuEfRSKHjxpBX6gm5bsmnahibZJclaytJf48W/4sVDRcSbP8X0gdjWgcBkZj6Sb/yQUaUd58tKrK1vbG4lt1M7u3v7B/bhUUUFkcSkjAMWyJqPFGFUkLKmmpFaKAniPiNVv3878atPRCoaiJIehqTBUVfQDsVIG6ll5/PQQ7ILPU5FawAzQ3gBa3Bw3ixB74GTLmrG7mVutHj5TbXstJN1poCrxJ2TNJij2LLHXjvAESdCY4aUqrtOqBsxkppiRkYpL1IkRLiPuqRuqECcqEY8XXMEz4zShp1AmiM0nKp/J2LElRpy3yQ50j217E3E/7x6pDs3jZiKMNJE4NlDnYhBHcBJZ7BNJcGaDQ1BWFLzV4h7SCKsTbMpU4K7vPIqqeSyrpN1H6/Shft5HUlwAk5BBrjgGhTAHSiCMsDgGbyCMXi3Xqw368P6nEUT1nzmGCzA+v4Bd6yheg==</latexit>

= argmin
w

(⌦1/2y � ⌦1/2Xw)T (⌦1/2y � ⌦1/2Xw)
<latexit sha1_base64="NHDVkLJTjFIrWJ6kKiXODuE6fd4=">AAACQHicjVA7SwNBGNyLrxhfUUubxSDEwngXBG2EgI2VRsgLcpdjb7OJS3b3jt09Qzjy02z8CXbWNhaK2Fq5eRQmsXDgg2FmPna/CSJGlbbtFyu1tLyyupZez2xsbm3vZHf3aiqMJSZVHLJQNgKkCKOCVDXVjDQiSRAPGKkHvauRX38gUtFQVPQgIh5HXUE7FCNtJD9bv4Qukl3ocir8Psy7t5x0UStxTotDOIAncEZowP5xq/KflJ/N2QV7DLhInCnJgSnKfvbZbYc45kRozJBSTceOtJcgqSlmZJhxY0UihHuoS5qGCsSJ8pJxAUN4ZJQ27ITSjNBwrP7eSBBXasADk+RI36t5byT+5TVj3bnwEiqiWBOBJw91YgZ1CEdtwjaVBGs2MARhSc1fIb5HEmFtOs+YEpz5kxdJrVhw7IJzd5Yr3UzrSIMDcAjywAHnoASuQRlUAQaP4BW8gw/ryXqzPq2vSTRlTXf2wQys7x+80qsY</latexit><latexit sha1_base64="NHDVkLJTjFIrWJ6kKiXODuE6fd4=">AAACQHicjVA7SwNBGNyLrxhfUUubxSDEwngXBG2EgI2VRsgLcpdjb7OJS3b3jt09Qzjy02z8CXbWNhaK2Fq5eRQmsXDgg2FmPna/CSJGlbbtFyu1tLyyupZez2xsbm3vZHf3aiqMJSZVHLJQNgKkCKOCVDXVjDQiSRAPGKkHvauRX38gUtFQVPQgIh5HXUE7FCNtJD9bv4Qukl3ocir8Psy7t5x0UStxTotDOIAncEZowP5xq/KflJ/N2QV7DLhInCnJgSnKfvbZbYc45kRozJBSTceOtJcgqSlmZJhxY0UihHuoS5qGCsSJ8pJxAUN4ZJQ27ITSjNBwrP7eSBBXasADk+RI36t5byT+5TVj3bnwEiqiWBOBJw91YgZ1CEdtwjaVBGs2MARhSc1fIb5HEmFtOs+YEpz5kxdJrVhw7IJzd5Yr3UzrSIMDcAjywAHnoASuQRlUAQaP4BW8gw/ryXqzPq2vSTRlTXf2wQys7x+80qsY</latexit><latexit sha1_base64="NHDVkLJTjFIrWJ6kKiXODuE6fd4=">AAACQHicjVA7SwNBGNyLrxhfUUubxSDEwngXBG2EgI2VRsgLcpdjb7OJS3b3jt09Qzjy02z8CXbWNhaK2Fq5eRQmsXDgg2FmPna/CSJGlbbtFyu1tLyyupZez2xsbm3vZHf3aiqMJSZVHLJQNgKkCKOCVDXVjDQiSRAPGKkHvauRX38gUtFQVPQgIh5HXUE7FCNtJD9bv4Qukl3ocir8Psy7t5x0UStxTotDOIAncEZowP5xq/KflJ/N2QV7DLhInCnJgSnKfvbZbYc45kRozJBSTceOtJcgqSlmZJhxY0UihHuoS5qGCsSJ8pJxAUN4ZJQ27ITSjNBwrP7eSBBXasADk+RI36t5byT+5TVj3bnwEiqiWBOBJw91YgZ1CEdtwjaVBGs2MARhSc1fIb5HEmFtOs+YEpz5kxdJrVhw7IJzd5Yr3UzrSIMDcAjywAHnoASuQRlUAQaP4BW8gw/ryXqzPq2vSTRlTXf2wQys7x+80qsY</latexit><latexit sha1_base64="NHDVkLJTjFIrWJ6kKiXODuE6fd4=">AAACQHicjVA7SwNBGNyLrxhfUUubxSDEwngXBG2EgI2VRsgLcpdjb7OJS3b3jt09Qzjy02z8CXbWNhaK2Fq5eRQmsXDgg2FmPna/CSJGlbbtFyu1tLyyupZez2xsbm3vZHf3aiqMJSZVHLJQNgKkCKOCVDXVjDQiSRAPGKkHvauRX38gUtFQVPQgIh5HXUE7FCNtJD9bv4Qukl3ocir8Psy7t5x0UStxTotDOIAncEZowP5xq/KflJ/N2QV7DLhInCnJgSnKfvbZbYc45kRozJBSTceOtJcgqSlmZJhxY0UihHuoS5qGCsSJ8pJxAUN4ZJQ27ITSjNBwrP7eSBBXasADk+RI36t5byT+5TVj3bnwEiqiWBOBJw91YgZ1CEdtwjaVBGs2MARhSc1fIb5HEmFtOs+YEpz5kxdJrVhw7IJzd5Yr3UzrSIMDcAjywAHnoASuQRlUAQaP4BW8gw/ryXqzPq2vSTRlTXf2wQys7x+80qsY</latexit>

=
⇣
(⌦1/2X)T (⌦1/2X)

⌘�1 ⇣
⌦1/2X

⌘T
⌦1/2y

<latexit sha1_base64="ASki86/iY/s69xX+vG4UDiVp3Rk="></latexit><latexit sha1_base64="ASki86/iY/s69xX+vG4UDiVp3Rk="></latexit><latexit sha1_base64="ASki86/iY/s69xX+vG4UDiVp3Rk="></latexit><latexit sha1_base64="ASki86/iY/s69xX+vG4UDiVp3Rk="></latexit>

=
�
XT⌦X

��1
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<latexit sha1_base64="geWOrZHl85I3hRf4Wtu5wkzx7bA=">AAACGXicbVDLSgNBEJz1GddX1KOXwSDEg2FXBL0IAS+eNEJekE3C7KQ3GTL7YKZXCEt+w4u/4sWDIh715N+4m+SgiQUNRVU33V1uJIVGy/o2lpZXVtfWcxvm5tb2zm5+b7+uw1hxqPFQhqrpMg1SBFBDgRKakQLmuxIa7vA68xsPoLQIgyqOImj7rB8IT3CGqdTNW1eOBA+L1Gx2qtS586HPaNN0lOgP8KSTnNrjzDGnjjkyu/mCVbImoIvEnpECmaHSzX86vZDHPgTIJdO6ZVsRthOmUHAJY9OJNUSMD1kfWikNmA+6nUw+G9PjVOlRL1RpBUgn6u+JhPlaj3w37fQZDvS8l4n/ea0Yvct2IoIoRgj4dJEXS4ohzWKiPaGAoxylhHEl0lspHzDFOKZhZiHY8y8vkvpZybZK9v15oXw7iyNHDskRKRKbXJAyuSEVUiOcPJJn8krejCfjxXg3PqatS8Zs5oD8gfH1A1AsnWU=</latexit><latexit sha1_base64="geWOrZHl85I3hRf4Wtu5wkzx7bA=">AAACGXicbVDLSgNBEJz1GddX1KOXwSDEg2FXBL0IAS+eNEJekE3C7KQ3GTL7YKZXCEt+w4u/4sWDIh715N+4m+SgiQUNRVU33V1uJIVGy/o2lpZXVtfWcxvm5tb2zm5+b7+uw1hxqPFQhqrpMg1SBFBDgRKakQLmuxIa7vA68xsPoLQIgyqOImj7rB8IT3CGqdTNW1eOBA+L1Gx2qtS586HPaNN0lOgP8KSTnNrjzDGnjjkyu/mCVbImoIvEnpECmaHSzX86vZDHPgTIJdO6ZVsRthOmUHAJY9OJNUSMD1kfWikNmA+6nUw+G9PjVOlRL1RpBUgn6u+JhPlaj3w37fQZDvS8l4n/ea0Yvct2IoIoRgj4dJEXS4ohzWKiPaGAoxylhHEl0lspHzDFOKZhZiHY8y8vkvpZybZK9v15oXw7iyNHDskRKRKbXJAyuSEVUiOcPJJn8krejCfjxXg3PqatS8Zs5oD8gfH1A1AsnWU=</latexit><latexit sha1_base64="geWOrZHl85I3hRf4Wtu5wkzx7bA=">AAACGXicbVDLSgNBEJz1GddX1KOXwSDEg2FXBL0IAS+eNEJekE3C7KQ3GTL7YKZXCEt+w4u/4sWDIh715N+4m+SgiQUNRVU33V1uJIVGy/o2lpZXVtfWcxvm5tb2zm5+b7+uw1hxqPFQhqrpMg1SBFBDgRKakQLmuxIa7vA68xsPoLQIgyqOImj7rB8IT3CGqdTNW1eOBA+L1Gx2qtS586HPaNN0lOgP8KSTnNrjzDGnjjkyu/mCVbImoIvEnpECmaHSzX86vZDHPgTIJdO6ZVsRthOmUHAJY9OJNUSMD1kfWikNmA+6nUw+G9PjVOlRL1RpBUgn6u+JhPlaj3w37fQZDvS8l4n/ea0Yvct2IoIoRgj4dJEXS4ohzWKiPaGAoxylhHEl0lspHzDFOKZhZiHY8y8vkvpZybZK9v15oXw7iyNHDskRKRKbXJAyuSEVUiOcPJJn8krejCfjxXg3PqatS8Zs5oD8gfH1A1AsnWU=</latexit><latexit sha1_base64="geWOrZHl85I3hRf4Wtu5wkzx7bA=">AAACGXicbVDLSgNBEJz1GddX1KOXwSDEg2FXBL0IAS+eNEJekE3C7KQ3GTL7YKZXCEt+w4u/4sWDIh715N+4m+SgiQUNRVU33V1uJIVGy/o2lpZXVtfWcxvm5tb2zm5+b7+uw1hxqPFQhqrpMg1SBFBDgRKakQLmuxIa7vA68xsPoLQIgyqOImj7rB8IT3CGqdTNW1eOBA+L1Gx2qtS586HPaNN0lOgP8KSTnNrjzDGnjjkyu/mCVbImoIvEnpECmaHSzX86vZDHPgTIJdO6ZVsRthOmUHAJY9OJNUSMD1kfWikNmA+6nUw+G9PjVOlRL1RpBUgn6u+JhPlaj3w37fQZDvS8l4n/ea0Yvct2IoIoRgj4dJEXS4ohzWKiPaGAoxylhHEl0lspHzDFOKZhZiHY8y8vkvpZybZK9v15oXw7iyNHDskRKRKbXJAyuSEVUiOcPJJn8krejCfjxXg3PqatS8Zs5oD8gfH1A1AsnWU=</latexit>



WLS summary
yi = f(~xi) + zi

<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

⌃z =

2
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<latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit><latexit sha1_base64="fIwaAyEWOLseZrecn7deQ+r7KvE="></latexit>

Probabilistic assumptions

Optimization problem

ŵWLS = argmin
w

nX

i=1

1

�2
i

(yi � ~xT
i w)

2

<latexit sha1_base64="WdLZgnOgjxK7A0ZDxG6j7KA7sdQ="></latexit><latexit sha1_base64="WdLZgnOgjxK7A0ZDxG6j7KA7sdQ="></latexit><latexit sha1_base64="WdLZgnOgjxK7A0ZDxG6j7KA7sdQ="></latexit><latexit sha1_base64="WdLZgnOgjxK7A0ZDxG6j7KA7sdQ="></latexit>

= argmin
w

(y �Xw)T⌦(y �Xw)
<latexit sha1_base64="tXsZDfjTSua4+oP8iqAGgDEYvXo=">AAACFXicbVDLSgMxFM3UV62vUZdugkWooGVGBN0IBTeutEJf0BlLJk3b0CQzJBnLMPQn3Pgrblwo4lZw59+YPkBtPXDhcM693HtPEDGqtON8WZmFxaXllexqbm19Y3PL3t6pqTCWmFRxyELZCJAijApS1VQz0ogkQTxgpB70L0d+/Z5IRUNR0UlEfI66gnYoRtpILfvoAnpIdqHHqWilgyEsJPAYNuDg8K4CvRtOuuhHatl5p+iMAeeJOyV5MEW5ZX967RDHnAiNGVKq6TqR9lMkNcWMDHNerEiEcB91SdNQgThRfjr+aggPjNKGnVCaEhqO1d8TKeJKJTwwnRzpnpr1RuJ/XjPWnXM/pSKKNRF4sqgTM6hDOIoItqkkWLPEEIQlNbdC3EMSYW2CzJkQ3NmX50ntpOg6Rff2NF+6nsaRBXtgHxSAC85ACVyBMqgCDB7AE3gBr9aj9Wy9We+T1ow1ndkFf2B9fAP+4JuT</latexit><latexit sha1_base64="tXsZDfjTSua4+oP8iqAGgDEYvXo=">AAACFXicbVDLSgMxFM3UV62vUZdugkWooGVGBN0IBTeutEJf0BlLJk3b0CQzJBnLMPQn3Pgrblwo4lZw59+YPkBtPXDhcM693HtPEDGqtON8WZmFxaXllexqbm19Y3PL3t6pqTCWmFRxyELZCJAijApS1VQz0ogkQTxgpB70L0d+/Z5IRUNR0UlEfI66gnYoRtpILfvoAnpIdqHHqWilgyEsJPAYNuDg8K4CvRtOuuhHatl5p+iMAeeJOyV5MEW5ZX967RDHnAiNGVKq6TqR9lMkNcWMDHNerEiEcB91SdNQgThRfjr+aggPjNKGnVCaEhqO1d8TKeJKJTwwnRzpnpr1RuJ/XjPWnXM/pSKKNRF4sqgTM6hDOIoItqkkWLPEEIQlNbdC3EMSYW2CzJkQ3NmX50ntpOg6Rff2NF+6nsaRBXtgHxSAC85ACVyBMqgCDB7AE3gBr9aj9Wy9We+T1ow1ndkFf2B9fAP+4JuT</latexit><latexit sha1_base64="tXsZDfjTSua4+oP8iqAGgDEYvXo=">AAACFXicbVDLSgMxFM3UV62vUZdugkWooGVGBN0IBTeutEJf0BlLJk3b0CQzJBnLMPQn3Pgrblwo4lZw59+YPkBtPXDhcM693HtPEDGqtON8WZmFxaXllexqbm19Y3PL3t6pqTCWmFRxyELZCJAijApS1VQz0ogkQTxgpB70L0d+/Z5IRUNR0UlEfI66gnYoRtpILfvoAnpIdqHHqWilgyEsJPAYNuDg8K4CvRtOuuhHatl5p+iMAeeJOyV5MEW5ZX967RDHnAiNGVKq6TqR9lMkNcWMDHNerEiEcB91SdNQgThRfjr+aggPjNKGnVCaEhqO1d8TKeJKJTwwnRzpnpr1RuJ/XjPWnXM/pSKKNRF4sqgTM6hDOIoItqkkWLPEEIQlNbdC3EMSYW2CzJkQ3NmX50ntpOg6Rff2NF+6nsaRBXtgHxSAC85ACVyBMqgCDB7AE3gBr9aj9Wy9We+T1ow1ndkFf2B9fAP+4JuT</latexit><latexit sha1_base64="tXsZDfjTSua4+oP8iqAGgDEYvXo=">AAACFXicbVDLSgMxFM3UV62vUZdugkWooGVGBN0IBTeutEJf0BlLJk3b0CQzJBnLMPQn3Pgrblwo4lZw59+YPkBtPXDhcM693HtPEDGqtON8WZmFxaXllexqbm19Y3PL3t6pqTCWmFRxyELZCJAijApS1VQz0ogkQTxgpB70L0d+/Z5IRUNR0UlEfI66gnYoRtpILfvoAnpIdqHHqWilgyEsJPAYNuDg8K4CvRtOuuhHatl5p+iMAeeJOyV5MEW5ZX967RDHnAiNGVKq6TqR9lMkNcWMDHNerEiEcB91SdNQgThRfjr+aggPjNKGnVCaEhqO1d8TKeJKJTwwnRzpnpr1RuJ/XjPWnXM/pSKKNRF4sqgTM6hDOIoItqkkWLPEEIQlNbdC3EMSYW2CzJkQ3NmX50ntpOg6Rff2NF+6nsaRBXtgHxSAC85ACVyBMqgCDB7AE3gBr9aj9Wy9We+T1ow1ndkFf2B9fAP+4JuT</latexit>

Solution
ŵWLS =

�
XT⌦X

��1
XT⌦y

<latexit sha1_base64="6JfitV875+yN7kOMP0xkyRUQeFs="></latexit><latexit sha1_base64="6JfitV875+yN7kOMP0xkyRUQeFs="></latexit><latexit sha1_base64="6JfitV875+yN7kOMP0xkyRUQeFs="></latexit><latexit sha1_base64="6JfitV875+yN7kOMP0xkyRUQeFs="></latexit>



Outline

• Weighted least squares


• Generalized least squares 

• MAP with colored noise



Revisiting the iid assumptions

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

OLS assumptions

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

WLS assumptions
~z ⇠ N (~0,⌃z)

<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

~z ⇠ N (~0,�2I)
<latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit><latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit><latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit><latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit>

i.e., 
zi ⇠ N (0,�2

i )
<latexit sha1_base64="ASwoKjqBidbBMM0K4KyKm2IlSdY=">AAACDHicbVDLSgMxFM3UV62vqks3wSJUkDJTBF0W3LgqFewDOuOQSTNtaJIZkoxQh36AG3/FjQtF3PoB7vwbM+0stPVA4HDOueTeE8SMKm3b31ZhZXVtfaO4Wdra3tndK+8fdFSUSEzaOGKR7AVIEUYFaWuqGenFkiAeMNINxleZ370nUtFI3OpJTDyOhoKGFCNtJL9cefApdBXl0OVIjzBiaXNatc8ybciRT+/qpyZl1+wZ4DJxclIBOVp++csdRDjhRGjMkFJ9x461lyKpKWZkWnITRWKEx2hI+oYKxIny0tkxU3hilAEMI2me0HCm/p5IEVdqwgOTzDZWi14m/uf1Ex1eeikVcaKJwPOPwoRBHcGsGTigkmDNJoYgLKnZFeIRkghr01/JlOAsnrxMOvWaY9ecm/NKo5nXUQRH4BhUgQMuQANcgxZoAwwewTN4BW/Wk/VivVsf82jBymcOwR9Ynz/xLZpK</latexit><latexit sha1_base64="ASwoKjqBidbBMM0K4KyKm2IlSdY=">AAACDHicbVDLSgMxFM3UV62vqks3wSJUkDJTBF0W3LgqFewDOuOQSTNtaJIZkoxQh36AG3/FjQtF3PoB7vwbM+0stPVA4HDOueTeE8SMKm3b31ZhZXVtfaO4Wdra3tndK+8fdFSUSEzaOGKR7AVIEUYFaWuqGenFkiAeMNINxleZ370nUtFI3OpJTDyOhoKGFCNtJL9cefApdBXl0OVIjzBiaXNatc8ybciRT+/qpyZl1+wZ4DJxclIBOVp++csdRDjhRGjMkFJ9x461lyKpKWZkWnITRWKEx2hI+oYKxIny0tkxU3hilAEMI2me0HCm/p5IEVdqwgOTzDZWi14m/uf1Ex1eeikVcaKJwPOPwoRBHcGsGTigkmDNJoYgLKnZFeIRkghr01/JlOAsnrxMOvWaY9ecm/NKo5nXUQRH4BhUgQMuQANcgxZoAwwewTN4BW/Wk/VivVsf82jBymcOwR9Ynz/xLZpK</latexit><latexit sha1_base64="ASwoKjqBidbBMM0K4KyKm2IlSdY=">AAACDHicbVDLSgMxFM3UV62vqks3wSJUkDJTBF0W3LgqFewDOuOQSTNtaJIZkoxQh36AG3/FjQtF3PoB7vwbM+0stPVA4HDOueTeE8SMKm3b31ZhZXVtfaO4Wdra3tndK+8fdFSUSEzaOGKR7AVIEUYFaWuqGenFkiAeMNINxleZ370nUtFI3OpJTDyOhoKGFCNtJL9cefApdBXl0OVIjzBiaXNatc8ybciRT+/qpyZl1+wZ4DJxclIBOVp++csdRDjhRGjMkFJ9x461lyKpKWZkWnITRWKEx2hI+oYKxIny0tkxU3hilAEMI2me0HCm/p5IEVdqwgOTzDZWi14m/uf1Ex1eeikVcaKJwPOPwoRBHcGsGTigkmDNJoYgLKnZFeIRkghr01/JlOAsnrxMOvWaY9ecm/NKo5nXUQRH4BhUgQMuQANcgxZoAwwewTN4BW/Wk/VivVsf82jBymcOwR9Ynz/xLZpK</latexit><latexit sha1_base64="ASwoKjqBidbBMM0K4KyKm2IlSdY=">AAACDHicbVDLSgMxFM3UV62vqks3wSJUkDJTBF0W3LgqFewDOuOQSTNtaJIZkoxQh36AG3/FjQtF3PoB7vwbM+0stPVA4HDOueTeE8SMKm3b31ZhZXVtfaO4Wdra3tndK+8fdFSUSEzaOGKR7AVIEUYFaWuqGenFkiAeMNINxleZ370nUtFI3OpJTDyOhoKGFCNtJL9cefApdBXl0OVIjzBiaXNatc8ybciRT+/qpyZl1+wZ4DJxclIBOVp++csdRDjhRGjMkFJ9x461lyKpKWZkWnITRWKEx2hI+oYKxIny0tkxU3hilAEMI2me0HCm/p5IEVdqwgOTzDZWi14m/uf1Ex1eeikVcaKJwPOPwoRBHcGsGTigkmDNJoYgLKnZFeIRkghr01/JlOAsnrxMOvWaY9ecm/NKo5nXUQRH4BhUgQMuQANcgxZoAwwewTN4BW/Wk/VivVsf82jBymcOwR9Ynz/xLZpK</latexit>

⌃z =

2

6664

�2
1 0 · · · 0
0 �2

2 · · · 0
...

...
0 0 · · · �2

n

3

7775

<latexit sha1_base64="rOZbeBGRL0+TqodBSHA29CjHlkA="></latexit><latexit sha1_base64="rOZbeBGRL0+TqodBSHA29CjHlkA="></latexit><latexit sha1_base64="rOZbeBGRL0+TqodBSHA29CjHlkA="></latexit><latexit sha1_base64="rOZbeBGRL0+TqodBSHA29CjHlkA="></latexit>



Revisiting the iid assumptions

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

OLS assumptions

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

GLS assumptions
~z ⇠ N (~0,⌃z)

<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

~z ⇠ N (~0,�2I)
<latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit><latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit><latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit><latexit sha1_base64="HJ+hSZY+fvXBA1rOhGVXExCWQyM=">AAACF3icbVDLSgMxFM3UV62vqks3wSJUkGGmCLosuNFNqWAf0Kklk2ba0CQzJJlCHeYv3Pgrblwo4lZ3/o2ZtgttPXDhcM693HuPHzGqtON8W7mV1bX1jfxmYWt7Z3evuH/QVGEsMWngkIWy7SNFGBWkoalmpB1JgrjPSMsfXWV+a0ykoqG405OIdDkaCBpQjLSRekXbGxOcPKTQU5RDjyM9xIgltbQ8NZz0LHMGHN1X4A087RVLju1MAZeJOyclMEe9V/zy+iGOOREaM6RUx3Ui3U2Q1BQzkha8WJEI4REakI6hAnGiusn0rxSeGKUPg1CaEhpO1d8TCeJKTbhvOrPD1aKXif95nVgHl92EiijWRODZoiBmUIcwCwn2qSRYs4khCEtqboV4iCTC2kRZMCG4iy8vk2bFdh3bvT0vVWvzOPLgCByDMnDBBaiCa1AHDYDBI3gGr+DNerJerHfrY9aas+Yzh+APrM8few+e1Q==</latexit>

⌃z =
<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrix

Neither independent nor 
identically distributed!



Deriving the GLS optimization problem

Key idea
Find a transformation that turns this problem into OLS.  

The reparameteriziation trick. 

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

GLS assumptions
~z ⇠ N (~0,⌃z)

<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

⌃z =
<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrix



Deriving the GLS optimization problem

Derivation of GLS

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

GLS assumptions
~z ⇠ N (~0,⌃z)

<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

⌃z =
<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrix

ŵGLS = argmax
w

1p
det(⌃z)
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exp
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<latexit sha1_base64="Vf5QMFrqO6IDSh0a7Os8WVM/7lk="></latexit><latexit sha1_base64="Vf5QMFrqO6IDSh0a7Os8WVM/7lk="></latexit><latexit sha1_base64="Vf5QMFrqO6IDSh0a7Os8WVM/7lk="></latexit><latexit sha1_base64="Vf5QMFrqO6IDSh0a7Os8WVM/7lk="></latexit>



Deriving the GLS optimization problem

Derivation of GLS

yi = f(~xi) + zi
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Deriving the GLS optimization problem

Derivation of GLS

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

GLS assumptions
~z ⇠ N (~0,⌃z)

<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

⌃z =
<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrix
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⌃z =
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Deriving the GLS optimization problem

Derivation of GLS

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

GLS assumptions
~z ⇠ N (~0,⌃z)

<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

⌃z =
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Deriving the GLS optimization problem

Derivation of GLS

yi = f(~xi) + zi
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GLS assumptions
~z ⇠ N (~0,⌃z)
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⌃z =
<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>
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Derivation of GLS
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Spectral decomposition of Sigma
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⌃z =
<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrix

ŵGLS = argmin
w

(y �Xw)T⌃�1
z (y �Xw)

<latexit sha1_base64="fqV6sIT+2UkFhFHreN6fpS3hnF4="></latexit><latexit sha1_base64="fqV6sIT+2UkFhFHreN6fpS3hnF4="></latexit><latexit sha1_base64="fqV6sIT+2UkFhFHreN6fpS3hnF4="></latexit><latexit sha1_base64="fqV6sIT+2UkFhFHreN6fpS3hnF4="></latexit>

= argmin
w

(y �Xw)T⌃� 1
2⌃� 1

2 (y �XW )
<latexit sha1_base64="s+TSruPWUcfVkQ/hf+SieEtRIhM="></latexit><latexit sha1_base64="s+TSruPWUcfVkQ/hf+SieEtRIhM="></latexit><latexit sha1_base64="s+TSruPWUcfVkQ/hf+SieEtRIhM="></latexit><latexit sha1_base64="s+TSruPWUcfVkQ/hf+SieEtRIhM="></latexit>

= argmin
w

(⌃� 1
2 y � ⌃� 1

2Xw)T (⌃� 1
2 y � ⌃� 1

2XW )
<latexit sha1_base64="ylxORruffGLou3K/F8qMVjioMYo="></latexit><latexit sha1_base64="ylxORruffGLou3K/F8qMVjioMYo="></latexit><latexit sha1_base64="ylxORruffGLou3K/F8qMVjioMYo="></latexit><latexit sha1_base64="ylxORruffGLou3K/F8qMVjioMYo="></latexit>

=
⇣
(⌃� 1

2X)T (⌃� 1
2X)

⌘�1
(⌃� 1

2X)T⌃� 1
2 y

<latexit sha1_base64="2HgrOsKgN1y648KKzRiGy59zJYk="></latexit><latexit sha1_base64="2HgrOsKgN1y648KKzRiGy59zJYk="></latexit><latexit sha1_base64="2HgrOsKgN1y648KKzRiGy59zJYk="></latexit><latexit sha1_base64="2HgrOsKgN1y648KKzRiGy59zJYk="></latexit>

=
�
XT⌃�1

z X
��1

XT⌃�1
z y

<latexit sha1_base64="NprP1yAxLmA8CRerEYR2h4fYiko=">AAACKHicbVDLSgMxFM3UVx1fVZdugkWoC8uMCLoRC25cScW+oNOWTJppQzMPkjtCHfo5bvwVNyKKdOuXmE67sK0HAifnnEtyjxsJrsCyxkZmZXVtfSO7aW5t7+zu5fYPaiqMJWVVGopQNlyimOABqwIHwRqRZMR3Bau7g9uJX39iUvEwqMAwYi2f9ALucUpAS53czTV2BPOggM1Gu4JN55H3fNJ5bidn9gg3sCN5rw+n6TVNzAeGnVzeKlop8DKxZySPZih3ch9ON6SxzwKggijVtK0IWgmRwKlgI9OJFYsIHZAea2oaEJ+pVpIuOsInWuliL5T6BIBT9e9EQnylhr6rkz6Bvlr0JuJ/XjMG76qV8CCKgQV0+pAXCwwhnrSGu1wyCmKoCaGS679i2ieSUNDdmroEe3HlZVI7L9pW0X64yJfuZ3Vk0RE6RgVko0tUQneojKqIohf0hj7Rl/FqvBvfxngazRizmUM0B+PnF+t6o4c=</latexit><latexit sha1_base64="NprP1yAxLmA8CRerEYR2h4fYiko=">AAACKHicbVDLSgMxFM3UVx1fVZdugkWoC8uMCLoRC25cScW+oNOWTJppQzMPkjtCHfo5bvwVNyKKdOuXmE67sK0HAifnnEtyjxsJrsCyxkZmZXVtfSO7aW5t7+zu5fYPaiqMJWVVGopQNlyimOABqwIHwRqRZMR3Bau7g9uJX39iUvEwqMAwYi2f9ALucUpAS53czTV2BPOggM1Gu4JN55H3fNJ5bidn9gg3sCN5rw+n6TVNzAeGnVzeKlop8DKxZySPZih3ch9ON6SxzwKggijVtK0IWgmRwKlgI9OJFYsIHZAea2oaEJ+pVpIuOsInWuliL5T6BIBT9e9EQnylhr6rkz6Bvlr0JuJ/XjMG76qV8CCKgQV0+pAXCwwhnrSGu1wyCmKoCaGS679i2ieSUNDdmroEe3HlZVI7L9pW0X64yJfuZ3Vk0RE6RgVko0tUQneojKqIohf0hj7Rl/FqvBvfxngazRizmUM0B+PnF+t6o4c=</latexit><latexit sha1_base64="NprP1yAxLmA8CRerEYR2h4fYiko=">AAACKHicbVDLSgMxFM3UVx1fVZdugkWoC8uMCLoRC25cScW+oNOWTJppQzMPkjtCHfo5bvwVNyKKdOuXmE67sK0HAifnnEtyjxsJrsCyxkZmZXVtfSO7aW5t7+zu5fYPaiqMJWVVGopQNlyimOABqwIHwRqRZMR3Bau7g9uJX39iUvEwqMAwYi2f9ALucUpAS53czTV2BPOggM1Gu4JN55H3fNJ5bidn9gg3sCN5rw+n6TVNzAeGnVzeKlop8DKxZySPZih3ch9ON6SxzwKggijVtK0IWgmRwKlgI9OJFYsIHZAea2oaEJ+pVpIuOsInWuliL5T6BIBT9e9EQnylhr6rkz6Bvlr0JuJ/XjMG76qV8CCKgQV0+pAXCwwhnrSGu1wyCmKoCaGS679i2ieSUNDdmroEe3HlZVI7L9pW0X64yJfuZ3Vk0RE6RgVko0tUQneojKqIohf0hj7Rl/FqvBvfxngazRizmUM0B+PnF+t6o4c=</latexit><latexit sha1_base64="NprP1yAxLmA8CRerEYR2h4fYiko=">AAACKHicbVDLSgMxFM3UVx1fVZdugkWoC8uMCLoRC25cScW+oNOWTJppQzMPkjtCHfo5bvwVNyKKdOuXmE67sK0HAifnnEtyjxsJrsCyxkZmZXVtfSO7aW5t7+zu5fYPaiqMJWVVGopQNlyimOABqwIHwRqRZMR3Bau7g9uJX39iUvEwqMAwYi2f9ALucUpAS53czTV2BPOggM1Gu4JN55H3fNJ5bidn9gg3sCN5rw+n6TVNzAeGnVzeKlop8DKxZySPZih3ch9ON6SxzwKggijVtK0IWgmRwKlgI9OJFYsIHZAea2oaEJ+pVpIuOsInWuliL5T6BIBT9e9EQnylhr6rkz6Bvlr0JuJ/XjMG76qV8CCKgQV0+pAXCwwhnrSGu1wyCmKoCaGS679i2ieSUNDdmroEe3HlZVI7L9pW0X64yJfuZ3Vk0RE6RgVko0tUQneojKqIohf0hj7Rl/FqvBvfxngazRizmUM0B+PnF+t6o4c=</latexit>



GLS summary
yi = f(~xi) + zi

<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

Probabilistic assumptions

Optimization problem

Solution

⌃z =
<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrix

ŵGLS = argmin
w

(y �Xw)T⌃�1
z (y �Xw)

<latexit sha1_base64="fqV6sIT+2UkFhFHreN6fpS3hnF4="></latexit><latexit sha1_base64="fqV6sIT+2UkFhFHreN6fpS3hnF4="></latexit><latexit sha1_base64="fqV6sIT+2UkFhFHreN6fpS3hnF4="></latexit><latexit sha1_base64="fqV6sIT+2UkFhFHreN6fpS3hnF4="></latexit>

ŵGLS =
�
XT⌃�1

z X
��1

XT⌃�1
z y

<latexit sha1_base64="7lWGKsfQof03PIAw5KfcsCTRBs4="></latexit><latexit sha1_base64="7lWGKsfQof03PIAw5KfcsCTRBs4="></latexit><latexit sha1_base64="7lWGKsfQof03PIAw5KfcsCTRBs4="></latexit><latexit sha1_base64="7lWGKsfQof03PIAw5KfcsCTRBs4="></latexit>



Outline

• Weighted least squares


• Generalized least squares


• MAP with colored noise



Review of MAP
= Family of models, e.g., f✓(x) = ✓Tx

<latexit sha1_base64="d60EcnbOTt8IEmzPxstees1okKE=">AAACA3icbVDLSgMxFM34rPU16k43wSLUTZkRQTdCwY0rqdAXtGPJpJk2NJMZkjvSMhTc+CtuXCji1p9w59+YtrPQ1gMXTs65l9x7/FhwDY7zbS0tr6yurec28ptb2zu79t5+XUeJoqxGIxGppk80E1yyGnAQrBkrRkJfsIY/uJ74jQemNI9kFUYx80LSkzzglICROvZh0Enb0GdAxsXhKb7Cs8d9FQ87dsEpOVPgReJmpIAyVDr2V7sb0SRkEqggWrdcJwYvJQo4FWycbyeaxYQOSI+1DJUkZNpLpzeM8YlRujiIlCkJeKr+nkhJqPUo9E1nSKCv572J+J/XSiC49FIu4wSYpLOPgkRgiPAkENzlilEQI0MIVdzsimmfKELBxJY3IbjzJy+S+lnJdUru3XmhfJvFkUNH6BgVkYsuUBndoAqqIYoe0TN6RW/Wk/VivVsfs9YlK5s5QH9gff4AsGSW7A==</latexit><latexit sha1_base64="d60EcnbOTt8IEmzPxstees1okKE=">AAACA3icbVDLSgMxFM34rPU16k43wSLUTZkRQTdCwY0rqdAXtGPJpJk2NJMZkjvSMhTc+CtuXCji1p9w59+YtrPQ1gMXTs65l9x7/FhwDY7zbS0tr6yurec28ptb2zu79t5+XUeJoqxGIxGppk80E1yyGnAQrBkrRkJfsIY/uJ74jQemNI9kFUYx80LSkzzglICROvZh0Enb0GdAxsXhKb7Cs8d9FQ87dsEpOVPgReJmpIAyVDr2V7sb0SRkEqggWrdcJwYvJQo4FWycbyeaxYQOSI+1DJUkZNpLpzeM8YlRujiIlCkJeKr+nkhJqPUo9E1nSKCv572J+J/XSiC49FIu4wSYpLOPgkRgiPAkENzlilEQI0MIVdzsimmfKELBxJY3IbjzJy+S+lnJdUru3XmhfJvFkUNH6BgVkYsuUBndoAqqIYoe0TN6RW/Wk/VivVsfs9YlK5s5QH9gff4AsGSW7A==</latexit><latexit sha1_base64="d60EcnbOTt8IEmzPxstees1okKE=">AAACA3icbVDLSgMxFM34rPU16k43wSLUTZkRQTdCwY0rqdAXtGPJpJk2NJMZkjvSMhTc+CtuXCji1p9w59+YtrPQ1gMXTs65l9x7/FhwDY7zbS0tr6yurec28ptb2zu79t5+XUeJoqxGIxGppk80E1yyGnAQrBkrRkJfsIY/uJ74jQemNI9kFUYx80LSkzzglICROvZh0Enb0GdAxsXhKb7Cs8d9FQ87dsEpOVPgReJmpIAyVDr2V7sb0SRkEqggWrdcJwYvJQo4FWycbyeaxYQOSI+1DJUkZNpLpzeM8YlRujiIlCkJeKr+nkhJqPUo9E1nSKCv572J+J/XSiC49FIu4wSYpLOPgkRgiPAkENzlilEQI0MIVdzsimmfKELBxJY3IbjzJy+S+lnJdUru3XmhfJvFkUNH6BgVkYsuUBndoAqqIYoe0TN6RW/Wk/VivVsfs9YlK5s5QH9gff4AsGSW7A==</latexit><latexit sha1_base64="d60EcnbOTt8IEmzPxstees1okKE=">AAACA3icbVDLSgMxFM34rPU16k43wSLUTZkRQTdCwY0rqdAXtGPJpJk2NJMZkjvSMhTc+CtuXCji1p9w59+YtrPQ1gMXTs65l9x7/FhwDY7zbS0tr6yurec28ptb2zu79t5+XUeJoqxGIxGppk80E1yyGnAQrBkrRkJfsIY/uJ74jQemNI9kFUYx80LSkzzglICROvZh0Enb0GdAxsXhKb7Cs8d9FQ87dsEpOVPgReJmpIAyVDr2V7sb0SRkEqggWrdcJwYvJQo4FWycbyeaxYQOSI+1DJUkZNpLpzeM8YlRujiIlCkJeKr+nkhJqPUo9E1nSKCv572J+J/XSiC49FIu4wSYpLOPgkRgiPAkENzlilEQI0MIVdzsimmfKELBxJY3IbjzJy+S+lnJdUru3XmhfJvFkUNH6BgVkYsuUBndoAqqIYoe0TN6RW/Wk/VivVsfs9YlK5s5QH9gff4AsGSW7A==</latexit>

f✓
<latexit sha1_base64="+OvG+YE7OaUXqW0pqYpXV0rIHI8=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/YlrLZTtqlm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFIc/7dgpr6xubW8Xt0s7u3v5B+fCoaeJUc2zwWMa6HTCDUihskCCJ7UQjiwKJrWB8M/NbT6iNiNUDTRLsRWyoRCg4Iys9hv2sSyMkNu2XK17Vm8NdJX5OKpCj3i9/dQcxTyNUxCUzpuN7CfUypklwidNSNzWYMD5mQ+xYqliEppfNL566Z1YZuGGsbSly5+rviYxFxkyiwHZGjEZm2ZuJ/3mdlMLrXiZUkhIqvlgUptKl2J297w6ERk5yYgnjWthbXT5imnGyIZVsCP7yy6ukeVH1vap/f1mp3eVxFOEETuEcfLiCGtxCHRrAQcEzvMKbY5wX5935WLQWnHzmGP7A+fwB6lWRGQ==</latexit><latexit sha1_base64="+OvG+YE7OaUXqW0pqYpXV0rIHI8=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/YlrLZTtqlm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFIc/7dgpr6xubW8Xt0s7u3v5B+fCoaeJUc2zwWMa6HTCDUihskCCJ7UQjiwKJrWB8M/NbT6iNiNUDTRLsRWyoRCg4Iys9hv2sSyMkNu2XK17Vm8NdJX5OKpCj3i9/dQcxTyNUxCUzpuN7CfUypklwidNSNzWYMD5mQ+xYqliEppfNL566Z1YZuGGsbSly5+rviYxFxkyiwHZGjEZm2ZuJ/3mdlMLrXiZUkhIqvlgUptKl2J297w6ERk5yYgnjWthbXT5imnGyIZVsCP7yy6ukeVH1vap/f1mp3eVxFOEETuEcfLiCGtxCHRrAQcEzvMKbY5wX5935WLQWnHzmGP7A+fwB6lWRGQ==</latexit><latexit sha1_base64="+OvG+YE7OaUXqW0pqYpXV0rIHI8=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/YlrLZTtqlm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFIc/7dgpr6xubW8Xt0s7u3v5B+fCoaeJUc2zwWMa6HTCDUihskCCJ7UQjiwKJrWB8M/NbT6iNiNUDTRLsRWyoRCg4Iys9hv2sSyMkNu2XK17Vm8NdJX5OKpCj3i9/dQcxTyNUxCUzpuN7CfUypklwidNSNzWYMD5mQ+xYqliEppfNL566Z1YZuGGsbSly5+rviYxFxkyiwHZGjEZm2ZuJ/3mdlMLrXiZUkhIqvlgUptKl2J297w6ERk5yYgnjWthbXT5imnGyIZVsCP7yy6ukeVH1vap/f1mp3eVxFOEETuEcfLiCGtxCHRrAQcEzvMKbY5wX5935WLQWnHzmGP7A+fwB6lWRGQ==</latexit><latexit sha1_base64="+OvG+YE7OaUXqW0pqYpXV0rIHI8=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgxZNUsB/YlrLZTtqlm03YnQgl9F948aCIV/+NN/+N2zYHbX0w8Hhvhpl5QSKFIc/7dgpr6xubW8Xt0s7u3v5B+fCoaeJUc2zwWMa6HTCDUihskCCJ7UQjiwKJrWB8M/NbT6iNiNUDTRLsRWyoRCg4Iys9hv2sSyMkNu2XK17Vm8NdJX5OKpCj3i9/dQcxTyNUxCUzpuN7CfUypklwidNSNzWYMD5mQ+xYqliEppfNL566Z1YZuGGsbSly5+rviYxFxkyiwHZGjEZm2ZuJ/3mdlMLrXiZUkhIqvlgUptKl2J297w6ERk5yYgnjWthbXT5imnGyIZVsCP7yy6ukeVH1vap/f1mp3eVxFOEETuEcfLiCGtxCHRrAQcEzvMKbY5wX5935WLQWnHzmGP7A+fwB6lWRGQ==</latexit>

MLE: L(✓;D) = p(data = D | model = f✓)
<latexit sha1_base64="rq0KXDeDeYG8quCv9hBSA1eoAdw="></latexit><latexit sha1_base64="rq0KXDeDeYG8quCv9hBSA1eoAdw="></latexit><latexit sha1_base64="rq0KXDeDeYG8quCv9hBSA1eoAdw="></latexit><latexit sha1_base64="rq0KXDeDeYG8quCv9hBSA1eoAdw="></latexit>

✓̂ = argmax✓L(✓;D)
<latexit sha1_base64="FmZgfznBRq7S3rhN8IbQJO2bI2I=">AAACL3icbVDJSgNBEO1xN25Rj14ag6CXMCOCggiCIh5EFIwKmRBqOpWkSc9Cd40YhvkjL/6KFxFFvPoXdhbcHxQ83quiql6QKGnIdZ+ckdGx8YnJqenCzOzc/EJxcenSxKkWWBGxivV1AAaVjLBCkhReJxohDBReBZ2Dnn91g9rIOLqgboK1EFqRbEoBZKV68chvA2U+tZEg53vcJ7ylDHQrhNu8/mn4IVBbgMpO8vWBtvulHeYb9WLJLbt98L/EG5ISG+KsXnzwG7FIQ4xIKDCm6rkJ1exikkJhXvBTgwmIDrSwamkEIZpa1v8352tWafBmrG1FxPvq94kMQmO6YWA7ezea315P/M+rptTcqWUySlLCSAwWNVPFKea98HhDahSkupaA0NLeykUbNAiyERdsCN7vl/+Sy82y55a9863S/ukwjim2wlbZOvPYNttnx+yMVZhgd+yBPbMX5955dF6dt0HriDOcWWY/4Lx/AGrRqn8=</latexit><latexit sha1_base64="FmZgfznBRq7S3rhN8IbQJO2bI2I=">AAACL3icbVDJSgNBEO1xN25Rj14ag6CXMCOCggiCIh5EFIwKmRBqOpWkSc9Cd40YhvkjL/6KFxFFvPoXdhbcHxQ83quiql6QKGnIdZ+ckdGx8YnJqenCzOzc/EJxcenSxKkWWBGxivV1AAaVjLBCkhReJxohDBReBZ2Dnn91g9rIOLqgboK1EFqRbEoBZKV68chvA2U+tZEg53vcJ7ylDHQrhNu8/mn4IVBbgMpO8vWBtvulHeYb9WLJLbt98L/EG5ISG+KsXnzwG7FIQ4xIKDCm6rkJ1exikkJhXvBTgwmIDrSwamkEIZpa1v8352tWafBmrG1FxPvq94kMQmO6YWA7ezea315P/M+rptTcqWUySlLCSAwWNVPFKea98HhDahSkupaA0NLeykUbNAiyERdsCN7vl/+Sy82y55a9863S/ukwjim2wlbZOvPYNttnx+yMVZhgd+yBPbMX5955dF6dt0HriDOcWWY/4Lx/AGrRqn8=</latexit><latexit sha1_base64="FmZgfznBRq7S3rhN8IbQJO2bI2I=">AAACL3icbVDJSgNBEO1xN25Rj14ag6CXMCOCggiCIh5EFIwKmRBqOpWkSc9Cd40YhvkjL/6KFxFFvPoXdhbcHxQ83quiql6QKGnIdZ+ckdGx8YnJqenCzOzc/EJxcenSxKkWWBGxivV1AAaVjLBCkhReJxohDBReBZ2Dnn91g9rIOLqgboK1EFqRbEoBZKV68chvA2U+tZEg53vcJ7ylDHQrhNu8/mn4IVBbgMpO8vWBtvulHeYb9WLJLbt98L/EG5ISG+KsXnzwG7FIQ4xIKDCm6rkJ1exikkJhXvBTgwmIDrSwamkEIZpa1v8352tWafBmrG1FxPvq94kMQmO6YWA7ezea315P/M+rptTcqWUySlLCSAwWNVPFKea98HhDahSkupaA0NLeykUbNAiyERdsCN7vl/+Sy82y55a9863S/ukwjim2wlbZOvPYNttnx+yMVZhgd+yBPbMX5955dF6dt0HriDOcWWY/4Lx/AGrRqn8=</latexit><latexit sha1_base64="FmZgfznBRq7S3rhN8IbQJO2bI2I=">AAACL3icbVDJSgNBEO1xN25Rj14ag6CXMCOCggiCIh5EFIwKmRBqOpWkSc9Cd40YhvkjL/6KFxFFvPoXdhbcHxQ83quiql6QKGnIdZ+ckdGx8YnJqenCzOzc/EJxcenSxKkWWBGxivV1AAaVjLBCkhReJxohDBReBZ2Dnn91g9rIOLqgboK1EFqRbEoBZKV68chvA2U+tZEg53vcJ7ylDHQrhNu8/mn4IVBbgMpO8vWBtvulHeYb9WLJLbt98L/EG5ISG+KsXnzwG7FIQ4xIKDCm6rkJ1exikkJhXvBTgwmIDrSwamkEIZpa1v8352tWafBmrG1FxPvq94kMQmO6YWA7ezea315P/M+rptTcqWUySlLCSAwWNVPFKea98HhDahSkupaA0NLeykUbNAiyERdsCN7vl/+Sy82y55a9863S/ukwjim2wlbZOvPYNttnx+yMVZhgd+yBPbMX5955dF6dt0HriDOcWWY/4Lx/AGrRqn8=</latexit>

L(✓;D) = p(model = f✓ | data = D)
<latexit sha1_base64="Bv4I4Vfboa2cQfqTQ2bODUxmdjw="></latexit><latexit sha1_base64="Bv4I4Vfboa2cQfqTQ2bODUxmdjw="></latexit><latexit sha1_base64="Bv4I4Vfboa2cQfqTQ2bODUxmdjw="></latexit><latexit sha1_base64="Bv4I4Vfboa2cQfqTQ2bODUxmdjw="></latexit>

MAP:



Review of MAP

✓̂MAP
<latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit><latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit><latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit><latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit>

= argmin✓ � log p(data = D | model = f✓)� log p(model = f✓)
<latexit sha1_base64="RI2m/p9FNVEpYLvBLnhlyu7wrLQ="></latexit><latexit sha1_base64="RI2m/p9FNVEpYLvBLnhlyu7wrLQ="></latexit><latexit sha1_base64="RI2m/p9FNVEpYLvBLnhlyu7wrLQ="></latexit><latexit sha1_base64="RI2m/p9FNVEpYLvBLnhlyu7wrLQ="></latexit>

✓̂MLE = argmin✓ � log p(data = D | model = f✓)
<latexit sha1_base64="Be2v20ZktzRFZQ8Bq7rZglkhhBY="></latexit><latexit sha1_base64="Be2v20ZktzRFZQ8Bq7rZglkhhBY="></latexit><latexit sha1_base64="Be2v20ZktzRFZQ8Bq7rZglkhhBY="></latexit><latexit sha1_base64="Be2v20ZktzRFZQ8Bq7rZglkhhBY="></latexit>

Same as MLE Prior
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<latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit><latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit><latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit><latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit>

✓̂MAP
<latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit><latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit><latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit><latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit>
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prior,�

2
prior)

<latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit>



Review of MAP

= argmin
✓

nX

i=1

(yi � f✓(xi))
2 +

�2

�2
prior

dX

j=1

(✓j � µj
prior)

2

<latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit><latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit><latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit><latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit>

✓̂MAP
<latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit><latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit><latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit><latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit>
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prior,�

2
prior)

<latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit>
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2

<latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit><latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit><latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit><latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit>

✓̂MAP
<latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit><latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit><latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit><latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit>
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prior,�
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<latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit>
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<latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit><latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit><latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit><latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit>

✓̂MAP
<latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit><latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit><latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit><latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit>
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<latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit>
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(yi � f✓(xi))
2 + �

dX

j=1

(✓j)2

<latexit sha1_base64="PmlcpiFEjmjivMBaJ+4JuYd+bCg="></latexit><latexit sha1_base64="PmlcpiFEjmjivMBaJ+4JuYd+bCg="></latexit><latexit sha1_base64="PmlcpiFEjmjivMBaJ+4JuYd+bCg="></latexit><latexit sha1_base64="PmlcpiFEjmjivMBaJ+4JuYd+bCg="></latexit>

assume µj
prior = 0

<latexit sha1_base64="qqoEURapgdakfG1HW/+2EAbhKho=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0V0VRIRdCMU3LiSCvYBTQyT6aQdO3kwcyOWkE9w46+4caGIW5fu/BunbRbaemDgcM59zD1+IrgCy/o2SguLS8sr5dXK2vrG5pa5vdNScSopa9JYxLLjE8UEj1gTOAjWSSQjoS9Y2x9ejP32PZOKx9ENjBLmhqQf8YBTAlryzEMH2ANkRKk0ZDjHTph62VRLJI9lnt/e4XNseWbVqlkT4HliF6SKCjQ888vpxVQPjYAKPb5rWwm4GZHAqWB5xUkVSwgdkj7rahqRkCk3mxyU4wOt9HAQS/0iwBP1d0dGQqVGoa8rQwIDNeuNxf+8bgrBmZvxKEmBRXS6KEgFhhiP08E9LhkFMdKEUMn1XzEdEEko6AwrOgR79uR50jqu2VbNvj6p1q+KOMpoD+2jI2SjU1RHl6iBmoiiR/SMXtGb8WS8GO/Gx7S0ZBQ9u+gPjM8fbAidcw==</latexit><latexit sha1_base64="qqoEURapgdakfG1HW/+2EAbhKho=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0V0VRIRdCMU3LiSCvYBTQyT6aQdO3kwcyOWkE9w46+4caGIW5fu/BunbRbaemDgcM59zD1+IrgCy/o2SguLS8sr5dXK2vrG5pa5vdNScSopa9JYxLLjE8UEj1gTOAjWSSQjoS9Y2x9ejP32PZOKx9ENjBLmhqQf8YBTAlryzEMH2ANkRKk0ZDjHTph62VRLJI9lnt/e4XNseWbVqlkT4HliF6SKCjQ888vpxVQPjYAKPb5rWwm4GZHAqWB5xUkVSwgdkj7rahqRkCk3mxyU4wOt9HAQS/0iwBP1d0dGQqVGoa8rQwIDNeuNxf+8bgrBmZvxKEmBRXS6KEgFhhiP08E9LhkFMdKEUMn1XzEdEEko6AwrOgR79uR50jqu2VbNvj6p1q+KOMpoD+2jI2SjU1RHl6iBmoiiR/SMXtGb8WS8GO/Gx7S0ZBQ9u+gPjM8fbAidcw==</latexit><latexit sha1_base64="qqoEURapgdakfG1HW/+2EAbhKho=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0V0VRIRdCMU3LiSCvYBTQyT6aQdO3kwcyOWkE9w46+4caGIW5fu/BunbRbaemDgcM59zD1+IrgCy/o2SguLS8sr5dXK2vrG5pa5vdNScSopa9JYxLLjE8UEj1gTOAjWSSQjoS9Y2x9ejP32PZOKx9ENjBLmhqQf8YBTAlryzEMH2ANkRKk0ZDjHTph62VRLJI9lnt/e4XNseWbVqlkT4HliF6SKCjQ888vpxVQPjYAKPb5rWwm4GZHAqWB5xUkVSwgdkj7rahqRkCk3mxyU4wOt9HAQS/0iwBP1d0dGQqVGoa8rQwIDNeuNxf+8bgrBmZvxKEmBRXS6KEgFhhiP08E9LhkFMdKEUMn1XzEdEEko6AwrOgR79uR50jqu2VbNvj6p1q+KOMpoD+2jI2SjU1RHl6iBmoiiR/SMXtGb8WS8GO/Gx7S0ZBQ9u+gPjM8fbAidcw==</latexit><latexit sha1_base64="qqoEURapgdakfG1HW/+2EAbhKho=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0V0VRIRdCMU3LiSCvYBTQyT6aQdO3kwcyOWkE9w46+4caGIW5fu/BunbRbaemDgcM59zD1+IrgCy/o2SguLS8sr5dXK2vrG5pa5vdNScSopa9JYxLLjE8UEj1gTOAjWSSQjoS9Y2x9ejP32PZOKx9ENjBLmhqQf8YBTAlryzEMH2ANkRKk0ZDjHTph62VRLJI9lnt/e4XNseWbVqlkT4HliF6SKCjQ888vpxVQPjYAKPb5rWwm4GZHAqWB5xUkVSwgdkj7rahqRkCk3mxyU4wOt9HAQS/0iwBP1d0dGQqVGoa8rQwIDNeuNxf+8bgrBmZvxKEmBRXS6KEgFhhiP08E9LhkFMdKEUMn1XzEdEEko6AwrOgR79uR50jqu2VbNvj6p1q+KOMpoD+2jI2SjU1RHl6iBmoiiR/SMXtGb8WS8GO/Gx7S0ZBQ9u+gPjM8fbAidcw==</latexit>

let � =
�2

�2
prior

<latexit sha1_base64="Pz9MtQ+S9LwYud77gIzf+uUdEMo=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAiuSiKCbpSCG1dSwVahiWEyvamDkwczN2IJ+Rs3/oobQUV06Z84bbPwdWDgcM653LknzKTQ6Dgf1tT0zOzcfG2hvri0vLJqr613dZorDh2eylRdhkyDFAl0UKCEy0wBi0MJF+HN8ci/uAWlRZqc4zADP2aDRESCMzRSYB95CHdYSEBaUk+awT6jh9SLFOOFp8UgZle7ZcWCYpLOlEhVWRojsBtO0xmD/iVuRRqkQjuwn71+yvMYEuSSad1znQz9gikUXEJZ93INGeM3bAA9QxMWg/aL8Z0l3TZKn0apMi9BOla/TxQs1noYhyYZM7zWv72R+J/XyzE68AuRZDlCwieLolxSTOmoNNoXCjjKoSGMK2H+Svk1MxWhqbZuSnB/n/yXdHebrtN0z/YardOqjhrZJFtkh7hkn7TICWmTDuHknjySF/JqPVhP1pv1PolOWdXMBvkB6/MLQQ2neQ==</latexit><latexit sha1_base64="Pz9MtQ+S9LwYud77gIzf+uUdEMo=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAiuSiKCbpSCG1dSwVahiWEyvamDkwczN2IJ+Rs3/oobQUV06Z84bbPwdWDgcM653LknzKTQ6Dgf1tT0zOzcfG2hvri0vLJqr613dZorDh2eylRdhkyDFAl0UKCEy0wBi0MJF+HN8ci/uAWlRZqc4zADP2aDRESCMzRSYB95CHdYSEBaUk+awT6jh9SLFOOFp8UgZle7ZcWCYpLOlEhVWRojsBtO0xmD/iVuRRqkQjuwn71+yvMYEuSSad1znQz9gikUXEJZ93INGeM3bAA9QxMWg/aL8Z0l3TZKn0apMi9BOla/TxQs1noYhyYZM7zWv72R+J/XyzE68AuRZDlCwieLolxSTOmoNNoXCjjKoSGMK2H+Svk1MxWhqbZuSnB/n/yXdHebrtN0z/YardOqjhrZJFtkh7hkn7TICWmTDuHknjySF/JqPVhP1pv1PolOWdXMBvkB6/MLQQ2neQ==</latexit><latexit sha1_base64="Pz9MtQ+S9LwYud77gIzf+uUdEMo=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAiuSiKCbpSCG1dSwVahiWEyvamDkwczN2IJ+Rs3/oobQUV06Z84bbPwdWDgcM653LknzKTQ6Dgf1tT0zOzcfG2hvri0vLJqr613dZorDh2eylRdhkyDFAl0UKCEy0wBi0MJF+HN8ci/uAWlRZqc4zADP2aDRESCMzRSYB95CHdYSEBaUk+awT6jh9SLFOOFp8UgZle7ZcWCYpLOlEhVWRojsBtO0xmD/iVuRRqkQjuwn71+yvMYEuSSad1znQz9gikUXEJZ93INGeM3bAA9QxMWg/aL8Z0l3TZKn0apMi9BOla/TxQs1noYhyYZM7zWv72R+J/XyzE68AuRZDlCwieLolxSTOmoNNoXCjjKoSGMK2H+Svk1MxWhqbZuSnB/n/yXdHebrtN0z/YardOqjhrZJFtkh7hkn7TICWmTDuHknjySF/JqPVhP1pv1PolOWdXMBvkB6/MLQQ2neQ==</latexit><latexit sha1_base64="Pz9MtQ+S9LwYud77gIzf+uUdEMo=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAiuSiKCbpSCG1dSwVahiWEyvamDkwczN2IJ+Rs3/oobQUV06Z84bbPwdWDgcM653LknzKTQ6Dgf1tT0zOzcfG2hvri0vLJqr613dZorDh2eylRdhkyDFAl0UKCEy0wBi0MJF+HN8ci/uAWlRZqc4zADP2aDRESCMzRSYB95CHdYSEBaUk+awT6jh9SLFOOFp8UgZle7ZcWCYpLOlEhVWRojsBtO0xmD/iVuRRqkQjuwn71+yvMYEuSSad1znQz9gikUXEJZ93INGeM3bAA9QxMWg/aL8Z0l3TZKn0apMi9BOla/TxQs1noYhyYZM7zWv72R+J/XyzE68AuRZDlCwieLolxSTOmoNNoXCjjKoSGMK2H+Svk1MxWhqbZuSnB/n/yXdHebrtN0z/YardOqjhrZJFtkh7hkn7TICWmTDuHknjySF/JqPVhP1pv1PolOWdXMBvkB6/MLQQ2neQ==</latexit>

= argmin
✓

nX

i=1

(yi � f✓(xi))
2 +

�2

�2
prior

dX

j=1

(✓j � µj
prior)

2

<latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit><latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit><latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit><latexit sha1_base64="NKAMNMoyCylTVL3dFPVG7UkCjHw="></latexit>

Ridge regression

✓̂MAP
<latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit><latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit><latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit><latexit sha1_base64="3Qy/ui8VVWBmfWBTRLc+kpe+QIc=">AAACAnicbZBNS8NAEIY3ftb6VfUkXoJF8FQSEfRY8eJFqWA/oA1hs522SzebsDsRSwhe/CtePCji1V/hzX/jts1BW19YeHhnhtl5g1hwjY7zbS0sLi2vrBbWiusbm1vbpZ3dho4SxaDOIhGpVkA1CC6hjhwFtGIFNAwENIPh5bjevAeleSTvcBSDF9K+5D3OKBrLL+13BhTTDg4AaeYbgAdMry9qWeaXyk7FmcieBzeHMslV80tfnW7EkhAkMkG1brtOjF5KFXImICt2Eg0xZUPah7ZBSUPQXjo5IbOPjNO1e5EyT6I9cX9PpDTUehQGpjOkONCztbH5X62dYO/cS7mMEwTJpot6ibAxssd52F2ugKEYGaBMcfNXmw2oogxNakUTgjt78jw0TiquU3FvT8vVmzyOAjkgh+SYuOSMVMkVqZE6YeSRPJNX8mY9WS/Wu/UxbV2w8pk98kfW5w9EeZgC</latexit>

Assumption: ✓j iid⇠ N (µj
prior,�

2
prior)

<latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit>



MAP with dependent parameters
Assumption: ✓j iid⇠ N (µj

prior,�
2
prior)

<latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit>



MAP with dependent parameters
Assumption: ✓j iid⇠ N (µj

prior,�
2
prior)

<latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit><latexit sha1_base64="6w5DVNhBfFvhOtv5ta8xE1iQKPk="></latexit>

Assumption: ✓ ⇠ N (µ✓,⌃✓)
<latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit>

Can we transform back to the original problem? 



MAP with dependent parameters

✓ ⇠ N (µ✓,⌃✓)
<latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit>

✓ = ⌃
1
2
✓ u+ µ✓

<latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit>

u ⇠ N (0, I)
<latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit>

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

Probabilistic assumptions
⌃z =

<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrixyi = ~xi

T ✓ + zi
<latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit>

Derivation



MAP with dependent parameters

✓ ⇠ N (µ✓,⌃✓)
<latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit>

✓ = ⌃
1
2
✓ u+ µ✓

<latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit>

u ⇠ N (0, I)
<latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit>

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

Probabilistic assumptions
⌃z =

<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrixyi = ~xi

T ✓ + zi
<latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit>

Derivation

~y = X✓ + ~z =) ~y = X
⇣
⌃

1
2
✓ u+ µ✓

⌘
+ ~z

<latexit sha1_base64="S1Z+P9QnlnChiKT7rK476ceM1qU="></latexit><latexit sha1_base64="S1Z+P9QnlnChiKT7rK476ceM1qU="></latexit><latexit sha1_base64="S1Z+P9QnlnChiKT7rK476ceM1qU="></latexit><latexit sha1_base64="S1Z+P9QnlnChiKT7rK476ceM1qU="></latexit>

=) ~y �Xµ✓ = X⌃
1
2
✓ u+ ~z

<latexit sha1_base64="Eb1w4ImE2FDKv/2XcFeAbvXn+4Q="></latexit><latexit sha1_base64="Eb1w4ImE2FDKv/2XcFeAbvXn+4Q="></latexit><latexit sha1_base64="Eb1w4ImE2FDKv/2XcFeAbvXn+4Q="></latexit><latexit sha1_base64="Eb1w4ImE2FDKv/2XcFeAbvXn+4Q="></latexit>



MAP with dependent parameters

✓ ⇠ N (µ✓,⌃✓)
<latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit>

✓ = ⌃
1
2
✓ u+ µ✓

<latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit>

u ⇠ N (0, I)
<latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit>

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

Probabilistic assumptions
⌃z =

<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrixyi = ~xi

T ✓ + zi
<latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit>

Derivation

~y = X✓ + ~z =) ~y = X
⇣
⌃

1
2
✓ u+ µ✓

⌘
+ ~z

<latexit sha1_base64="S1Z+P9QnlnChiKT7rK476ceM1qU="></latexit><latexit sha1_base64="S1Z+P9QnlnChiKT7rK476ceM1qU="></latexit><latexit sha1_base64="S1Z+P9QnlnChiKT7rK476ceM1qU="></latexit><latexit sha1_base64="S1Z+P9QnlnChiKT7rK476ceM1qU="></latexit>

=) ~y �Xµ✓ = X⌃
1
2
✓ u+ ~z

<latexit sha1_base64="Eb1w4ImE2FDKv/2XcFeAbvXn+4Q="></latexit><latexit sha1_base64="Eb1w4ImE2FDKv/2XcFeAbvXn+4Q="></latexit><latexit sha1_base64="Eb1w4ImE2FDKv/2XcFeAbvXn+4Q="></latexit><latexit sha1_base64="Eb1w4ImE2FDKv/2XcFeAbvXn+4Q="></latexit>



MAP with dependent parameters

✓ ⇠ N (µ✓,⌃✓)
<latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit>

✓ = ⌃
1
2
✓ u+ µ✓

<latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit>

u ⇠ N (0, I)
<latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit>

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

Probabilistic assumptions
⌃z =

<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrixyi = ~xi

T ✓ + zi
<latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit>

Derivation

~y = X✓ + ~z =) ~y = X
⇣
⌃

1
2
✓ u+ µ✓

⌘
+ ~z

<latexit sha1_base64="S1Z+P9QnlnChiKT7rK476ceM1qU="></latexit><latexit sha1_base64="S1Z+P9QnlnChiKT7rK476ceM1qU="></latexit><latexit sha1_base64="S1Z+P9QnlnChiKT7rK476ceM1qU="></latexit><latexit sha1_base64="S1Z+P9QnlnChiKT7rK476ceM1qU="></latexit>

=) ~y �Xµ✓ = X⌃
1
2
✓ u+ ~z

<latexit sha1_base64="Eb1w4ImE2FDKv/2XcFeAbvXn+4Q="></latexit><latexit sha1_base64="Eb1w4ImE2FDKv/2XcFeAbvXn+4Q="></latexit><latexit sha1_base64="Eb1w4ImE2FDKv/2XcFeAbvXn+4Q="></latexit><latexit sha1_base64="Eb1w4ImE2FDKv/2XcFeAbvXn+4Q="></latexit>

✓ = ⌃
1
2
✓ u+ µ✓

<latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit>

u ⇠ N (0, I)
<latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit>



MAP with dependent parameters

✓ ⇠ N (µ✓,⌃✓)
<latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit>

✓ = ⌃
1
2
✓ u+ µ✓

<latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit>

u ⇠ N (0, I)
<latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit>

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

Probabilistic assumptions
⌃z =

<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrixyi = ~xi

T ✓ + zi
<latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit>

Derivation

~y �Xµ✓ =
⇣
X⌃

1
2
✓

⌘
u+ ~z

<latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit><latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit><latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit><latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit>

ỹ = X̃u+ ~z
<latexit sha1_base64="aafEziXKRskCJwsUbX1FiRsRqhw=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRBKEkIuhGKLhxJRXsBZpQJpPTdujkwsykEEPWbnwVNy4UcesTuPNtnLZZaOsPAx//OYcz5/dizqSyrG+jtLS8srpWXq9sbG5t75i7ey0ZJYJCk0Y8Eh2PSOAshKZiikMnFkACj0PbG11P6u0xCMmi8F6lMbgBGYSszyhR2uqZh45i3IcszfEVLriT4wSfYmcMNHvIe2bVqllT4UWwC6iiQo2e+eX4EU0CCBXlRMqubcXKzYhQjHLIK04iISZ0RAbQ1RiSAKSbTU/J8bF2fNyPhH6hwlP390RGAinTwNOdAVFDOV+bmP/VuonqX7oZC+NEQUhni/oJxyrCk1ywzwRQxVMNhAqm/4rpkAhClU6vokOw509ehNZZzbZq9t15tX5bxFFGB+gInSAbXaA6ukEN1EQUPaJn9IrejCfjxXg3PmatJaOY2Ud/ZHz+AH0qmic=</latexit><latexit sha1_base64="aafEziXKRskCJwsUbX1FiRsRqhw=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRBKEkIuhGKLhxJRXsBZpQJpPTdujkwsykEEPWbnwVNy4UcesTuPNtnLZZaOsPAx//OYcz5/dizqSyrG+jtLS8srpWXq9sbG5t75i7ey0ZJYJCk0Y8Eh2PSOAshKZiikMnFkACj0PbG11P6u0xCMmi8F6lMbgBGYSszyhR2uqZh45i3IcszfEVLriT4wSfYmcMNHvIe2bVqllT4UWwC6iiQo2e+eX4EU0CCBXlRMqubcXKzYhQjHLIK04iISZ0RAbQ1RiSAKSbTU/J8bF2fNyPhH6hwlP390RGAinTwNOdAVFDOV+bmP/VuonqX7oZC+NEQUhni/oJxyrCk1ywzwRQxVMNhAqm/4rpkAhClU6vokOw509ehNZZzbZq9t15tX5bxFFGB+gInSAbXaA6ukEN1EQUPaJn9IrejCfjxXg3PmatJaOY2Ud/ZHz+AH0qmic=</latexit><latexit sha1_base64="aafEziXKRskCJwsUbX1FiRsRqhw=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRBKEkIuhGKLhxJRXsBZpQJpPTdujkwsykEEPWbnwVNy4UcesTuPNtnLZZaOsPAx//OYcz5/dizqSyrG+jtLS8srpWXq9sbG5t75i7ey0ZJYJCk0Y8Eh2PSOAshKZiikMnFkACj0PbG11P6u0xCMmi8F6lMbgBGYSszyhR2uqZh45i3IcszfEVLriT4wSfYmcMNHvIe2bVqllT4UWwC6iiQo2e+eX4EU0CCBXlRMqubcXKzYhQjHLIK04iISZ0RAbQ1RiSAKSbTU/J8bF2fNyPhH6hwlP390RGAinTwNOdAVFDOV+bmP/VuonqX7oZC+NEQUhni/oJxyrCk1ywzwRQxVMNhAqm/4rpkAhClU6vokOw509ehNZZzbZq9t15tX5bxFFGB+gInSAbXaA6ukEN1EQUPaJn9IrejCfjxXg3PmatJaOY2Ud/ZHz+AH0qmic=</latexit><latexit sha1_base64="aafEziXKRskCJwsUbX1FiRsRqhw=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRBKEkIuhGKLhxJRXsBZpQJpPTdujkwsykEEPWbnwVNy4UcesTuPNtnLZZaOsPAx//OYcz5/dizqSyrG+jtLS8srpWXq9sbG5t75i7ey0ZJYJCk0Y8Eh2PSOAshKZiikMnFkACj0PbG11P6u0xCMmi8F6lMbgBGYSszyhR2uqZh45i3IcszfEVLriT4wSfYmcMNHvIe2bVqllT4UWwC6iiQo2e+eX4EU0CCBXlRMqubcXKzYhQjHLIK04iISZ0RAbQ1RiSAKSbTU/J8bF2fNyPhH6hwlP390RGAinTwNOdAVFDOV+bmP/VuonqX7oZC+NEQUhni/oJxyrCk1ywzwRQxVMNhAqm/4rpkAhClU6vokOw509ehNZZzbZq9t15tX5bxFFGB+gInSAbXaA6ukEN1EQUPaJn9IrejCfjxXg3PmatJaOY2Ud/ZHz+AH0qmic=</latexit>

ỹ
<latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit><latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit><latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit><latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit>

X̃
<latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit><latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit><latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit><latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit>

Standard ridge  
regression with  

lambda = 1



MAP with dependent parameters

✓ ⇠ N (µ✓,⌃✓)
<latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit>

✓ = ⌃
1
2
✓ u+ µ✓

<latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit>

u ⇠ N (0, I)
<latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit>

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

Probabilistic assumptions
⌃z =

<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrixyi = ~xi

T ✓ + zi
<latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit>

Derivation

~y �Xµ✓ =
⇣
X⌃

1
2
✓

⌘
u+ ~z

<latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit><latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit><latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit><latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit>

ỹ = X̃u+ ~z
<latexit sha1_base64="aafEziXKRskCJwsUbX1FiRsRqhw=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRBKEkIuhGKLhxJRXsBZpQJpPTdujkwsykEEPWbnwVNy4UcesTuPNtnLZZaOsPAx//OYcz5/dizqSyrG+jtLS8srpWXq9sbG5t75i7ey0ZJYJCk0Y8Eh2PSOAshKZiikMnFkACj0PbG11P6u0xCMmi8F6lMbgBGYSszyhR2uqZh45i3IcszfEVLriT4wSfYmcMNHvIe2bVqllT4UWwC6iiQo2e+eX4EU0CCBXlRMqubcXKzYhQjHLIK04iISZ0RAbQ1RiSAKSbTU/J8bF2fNyPhH6hwlP390RGAinTwNOdAVFDOV+bmP/VuonqX7oZC+NEQUhni/oJxyrCk1ywzwRQxVMNhAqm/4rpkAhClU6vokOw509ehNZZzbZq9t15tX5bxFFGB+gInSAbXaA6ukEN1EQUPaJn9IrejCfjxXg3PmatJaOY2Ud/ZHz+AH0qmic=</latexit><latexit sha1_base64="aafEziXKRskCJwsUbX1FiRsRqhw=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRBKEkIuhGKLhxJRXsBZpQJpPTdujkwsykEEPWbnwVNy4UcesTuPNtnLZZaOsPAx//OYcz5/dizqSyrG+jtLS8srpWXq9sbG5t75i7ey0ZJYJCk0Y8Eh2PSOAshKZiikMnFkACj0PbG11P6u0xCMmi8F6lMbgBGYSszyhR2uqZh45i3IcszfEVLriT4wSfYmcMNHvIe2bVqllT4UWwC6iiQo2e+eX4EU0CCBXlRMqubcXKzYhQjHLIK04iISZ0RAbQ1RiSAKSbTU/J8bF2fNyPhH6hwlP390RGAinTwNOdAVFDOV+bmP/VuonqX7oZC+NEQUhni/oJxyrCk1ywzwRQxVMNhAqm/4rpkAhClU6vokOw509ehNZZzbZq9t15tX5bxFFGB+gInSAbXaA6ukEN1EQUPaJn9IrejCfjxXg3PmatJaOY2Ud/ZHz+AH0qmic=</latexit><latexit sha1_base64="aafEziXKRskCJwsUbX1FiRsRqhw=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRBKEkIuhGKLhxJRXsBZpQJpPTdujkwsykEEPWbnwVNy4UcesTuPNtnLZZaOsPAx//OYcz5/dizqSyrG+jtLS8srpWXq9sbG5t75i7ey0ZJYJCk0Y8Eh2PSOAshKZiikMnFkACj0PbG11P6u0xCMmi8F6lMbgBGYSszyhR2uqZh45i3IcszfEVLriT4wSfYmcMNHvIe2bVqllT4UWwC6iiQo2e+eX4EU0CCBXlRMqubcXKzYhQjHLIK04iISZ0RAbQ1RiSAKSbTU/J8bF2fNyPhH6hwlP390RGAinTwNOdAVFDOV+bmP/VuonqX7oZC+NEQUhni/oJxyrCk1ywzwRQxVMNhAqm/4rpkAhClU6vokOw509ehNZZzbZq9t15tX5bxFFGB+gInSAbXaA6ukEN1EQUPaJn9IrejCfjxXg3PmatJaOY2Ud/ZHz+AH0qmic=</latexit><latexit sha1_base64="aafEziXKRskCJwsUbX1FiRsRqhw=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRBKEkIuhGKLhxJRXsBZpQJpPTdujkwsykEEPWbnwVNy4UcesTuPNtnLZZaOsPAx//OYcz5/dizqSyrG+jtLS8srpWXq9sbG5t75i7ey0ZJYJCk0Y8Eh2PSOAshKZiikMnFkACj0PbG11P6u0xCMmi8F6lMbgBGYSszyhR2uqZh45i3IcszfEVLriT4wSfYmcMNHvIe2bVqllT4UWwC6iiQo2e+eX4EU0CCBXlRMqubcXKzYhQjHLIK04iISZ0RAbQ1RiSAKSbTU/J8bF2fNyPhH6hwlP390RGAinTwNOdAVFDOV+bmP/VuonqX7oZC+NEQUhni/oJxyrCk1ywzwRQxVMNhAqm/4rpkAhClU6vokOw509ehNZZzbZq9t15tX5bxFFGB+gInSAbXaA6ukEN1EQUPaJn9IrejCfjxXg3PmatJaOY2Ud/ZHz+AH0qmic=</latexit>

ỹ
<latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit><latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit><latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit><latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit>

X̃
<latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit><latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit><latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit><latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit>

û = (X̃T X̃ + I)�1X̃T ỹ
<latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit><latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit><latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit><latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit>



MAP with dependent parameters

✓ ⇠ N (µ✓,⌃✓)
<latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit>

✓ = ⌃
1
2
✓ u+ µ✓

<latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit>

u ⇠ N (0, I)
<latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit>

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

Probabilistic assumptions
⌃z =

<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrixyi = ~xi

T ✓ + zi
<latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit>

Derivation

~y �Xµ✓ =
⇣
X⌃

1
2
✓

⌘
u+ ~z

<latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit><latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit><latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit><latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit>

ỹ
<latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit><latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit><latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit><latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit>

X̃
<latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit><latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit><latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit><latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit>

û =
⇣
(⌃

1
2
✓ )

TXTX⌃
1
2
✓ + I

⌘�1
(⌃

1
2
✓ )

TXT (y �Xµ✓)
<latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit>

û = (X̃T X̃ + I)�1X̃T ỹ
<latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit><latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit><latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit><latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit>



MAP with dependent parameters

✓ ⇠ N (µ✓,⌃✓)
<latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit>

✓ = ⌃
1
2
✓ u+ µ✓

<latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit>

u ⇠ N (0, I)
<latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit>

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

Probabilistic assumptions
⌃z =

<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrixyi = ~xi

T ✓ + zi
<latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit>

Derivation

~y �Xµ✓ =
⇣
X⌃

1
2
✓

⌘
u+ ~z

<latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit><latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit><latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit><latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit>

ỹ
<latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit><latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit><latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit><latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit>

X̃
<latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit><latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit><latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit><latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit>

û =
⇣
(⌃

1
2
✓ )

TXTX⌃
1
2
✓ + I

⌘�1
(⌃

1
2
✓ )

TXT (y �Xµ✓)
<latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit>

û = (X̃T X̃ + I)�1X̃T ỹ
<latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit><latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit><latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit><latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit>



MAP with dependent parameters

✓ ⇠ N (µ✓,⌃✓)
<latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit>

✓ = ⌃
1
2
✓ u+ µ✓

<latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit>

u ⇠ N (0, I)
<latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit>

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

Probabilistic assumptions
⌃z =

<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrixyi = ~xi

T ✓ + zi
<latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit>

Derivation

~y �Xµ✓ =
⇣
X⌃

1
2
✓

⌘
u+ ~z

<latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit><latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit><latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit><latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit>

ỹ
<latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit><latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit><latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit><latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit>

X̃
<latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit><latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit><latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit><latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit>

û =
⇣
(⌃

1
2
✓ )

TXTX⌃
1
2
✓ + I

⌘�1
(⌃

1
2
✓ )

TXT (y �Xµ✓)
<latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit>

û = (X̃T X̃ + I)�1X̃T ỹ
<latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit><latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit><latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit><latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit>



MAP with dependent parameters

✓ ⇠ N (µ✓,⌃✓)
<latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit>

✓ = ⌃
1
2
✓ u+ µ✓

<latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit>

u ⇠ N (0, I)
<latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit>

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

Probabilistic assumptions
⌃z =

<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrixyi = ~xi

T ✓ + zi
<latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit>

Derivation

~y �Xµ✓ =
⇣
X⌃

1
2
✓

⌘
u+ ~z

<latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit><latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit><latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit><latexit sha1_base64="/pHEwJNnxjxr0JHqGyLZ39U4dn4="></latexit>

ỹ
<latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit><latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit><latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit><latexit sha1_base64="w8TuqjQS2xAQTIdVmZ/pj6x95aU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bZLN5uwOxFC6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZn5nSeujYjVA2YJ9yM6UmIoGEUrPfZRyJDn2XRQrbl1dw6ySryC1KBAc1D96ocxSyOukElqTM9zE/RzqlEwyaeVfmp4QtmEjnjPUkUjbvx8fvCUnFklJMNY21JI5urviZxGxmRRYDsjimOz7M3E/7xeisNrPxcqSZErtlg0TCXBmMy+J6HQnKHMLKFMC3srYWOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMIniGV3hztPPivDsfi9aSU8wcwx84nz9IfpC/</latexit>

X̃
<latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit><latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit><latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit><latexit sha1_base64="T4kKr5JKpj9V0URJ2xvMuM4FDsU=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBiyepYD+kDWWz2bRLN5uwOxFK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvpn5nSeujUjUA05S7sd0qEQkGEUrPfZRyJDn3emgWnPr7hxklXgFqUGB5qD61Q8TlsVcIZPUmJ7npujnVKNgkk8r/czwlLIxHfKepYrG3Pj5/OApObNKSKJE21JI5urviZzGxkziwHbGFEdm2ZuJ/3m9DKNrPxcqzZArtlgUZZJgQmbfk1BozlBOLKFMC3srYSOqKUObUcWG4C2/vEraF3XPrXv3l7XGXRFHGU7gFM7BgytowC00oQUMYniGV3hztPPivDsfi9aSU8wcwx84nz8WWZCe</latexit>

û =
⇣
(⌃

1
2
✓ )

TXTX⌃
1
2
✓ + I

⌘�1
(⌃

1
2
✓ )

TXT (y �Xµ✓)
<latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit>

û = (X̃T X̃ + I)�1X̃T ỹ
<latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit><latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit><latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit><latexit sha1_base64="pK5hGKrbjZXcRoMw+bhHNOrhkmk=">AAACKXicbZDLSgMxFIYz9VbrrerSTbAIFbHMiKAboeBGN1KhN+iNTCbThmYuJGeEMszruPFV3Cgo6tYXMW0H0bYHAh//fw4n57dDwRWY5qeRWVpeWV3Lruc2Nre2d/K7e3UVRJKyGg1EIJs2UUxwn9WAg2DNUDLi2YI17OH12G88MKl44FdhFLKOR/o+dzkloKVevtweEIijBF/hYhu4cFjcTLpV/Mv4BN8ed+NTK8EL/FHSyxfMkjkpPA9WCgWUVqWXf207AY085gMVRKmWZYbQiYkETgVLcu1IsZDQIemzlkafeEx14smlCT7SioPdQOrnA56ofydi4ik18mzd6REYqFlvLC7yWhG4l52Y+2EEzKfTRW4kMAR4HBt2uGQUxEgDoZLrv2I6IJJQ0OHmdAjW7MnzUD8rWWbJuj8vlO/SOLLoAB2iIrLQBSqjG1RBNUTRI3pGb+jdeDJejA/ja9qaMdKZffSvjO8fpTamUA==</latexit>



MAP with dependent parameters

✓ ⇠ N (µ✓,⌃✓)
<latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit>

✓ = ⌃
1
2
✓ u+ µ✓

<latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit>

u ⇠ N (0, I)
<latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit>

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

Probabilistic assumptions
⌃z =

<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrixyi = ~xi

T ✓ + zi
<latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit>

Derivation

û =
⇣
(⌃

1
2
✓ )

TXTX⌃
1
2
✓ + I

⌘�1
(⌃

1
2
✓ )

TXT (y �Xµ✓)
<latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit>

✓̂ = ⌃
1
2
✓ û+ µ✓

<latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit><latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit><latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit><latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit>



MAP with dependent parameters

✓ ⇠ N (µ✓,⌃✓)
<latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit>

✓ = ⌃
1
2
✓ u+ µ✓

<latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit>

u ⇠ N (0, I)
<latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit>

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

Probabilistic assumptions
⌃z =

<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrixyi = ~xi

T ✓ + zi
<latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit>

Derivation

û =
⇣
(⌃

1
2
✓ )

TXTX⌃
1
2
✓ + I

⌘�1
(⌃

1
2
✓ )

TXT (y �Xµ✓)
<latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit>

✓̂ = ⌃
1
2
✓ û+ µ✓

<latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit><latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit><latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit><latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit>

= ⌃
1
2
✓

⇣
(⌃

1
2
✓ )

TXTX⌃
1
2
✓ + I

⌘�1
(⌃

1
2
✓ )

TXT (y �Xµ✓) + µ✓
<latexit sha1_base64="kqA23Mg6i1sVHLuCbXGUCrZe8PE="></latexit><latexit sha1_base64="kqA23Mg6i1sVHLuCbXGUCrZe8PE="></latexit><latexit sha1_base64="kqA23Mg6i1sVHLuCbXGUCrZe8PE="></latexit><latexit sha1_base64="kqA23Mg6i1sVHLuCbXGUCrZe8PE="></latexit>



MAP with dependent parameters

✓ ⇠ N (µ✓,⌃✓)
<latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit>

✓ = ⌃
1
2
✓ u+ µ✓

<latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit>

u ⇠ N (0, I)
<latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit>

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

Probabilistic assumptions
⌃z =

<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrixyi = ~xi

T ✓ + zi
<latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit>

Derivation

û =
⇣
(⌃

1
2
✓ )

TXTX⌃
1
2
✓ + I

⌘�1
(⌃

1
2
✓ )

TXT (y �Xµ✓)
<latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit>

✓̂ = ⌃
1
2
✓ û+ µ✓

<latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit><latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit><latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit><latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit>

= ⌃
1
2
✓

⇣
(⌃

1
2
✓ )

TXTX⌃
1
2
✓ + I

⌘�1
(⌃

1
2
✓ )

TXT (y �Xµ✓) + µ✓
<latexit sha1_base64="kqA23Mg6i1sVHLuCbXGUCrZe8PE="></latexit><latexit sha1_base64="kqA23Mg6i1sVHLuCbXGUCrZe8PE="></latexit><latexit sha1_base64="kqA23Mg6i1sVHLuCbXGUCrZe8PE="></latexit><latexit sha1_base64="kqA23Mg6i1sVHLuCbXGUCrZe8PE="></latexit>



MAP with dependent parameters

✓ ⇠ N (µ✓,⌃✓)
<latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit>

✓ = ⌃
1
2
✓ u+ µ✓

<latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit>

u ⇠ N (0, I)
<latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit>

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

Probabilistic assumptions
⌃z =

<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrixyi = ~xi

T ✓ + zi
<latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit>

Derivation

û =
⇣
(⌃

1
2
✓ )

TXTX⌃
1
2
✓ + I

⌘�1
(⌃

1
2
✓ )

TXT (y �Xµ✓)
<latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit>

✓̂ = ⌃
1
2
✓ û+ µ✓

<latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit><latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit><latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit><latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit>

= ⌃
1
2
✓

⇣
(⌃

1
2
✓ )

TXTX⌃
1
2
✓ + I

⌘�1
(⌃

1
2
✓ )

TXT (y �Xµ✓) + µ✓
<latexit sha1_base64="kqA23Mg6i1sVHLuCbXGUCrZe8PE="></latexit><latexit sha1_base64="kqA23Mg6i1sVHLuCbXGUCrZe8PE="></latexit><latexit sha1_base64="kqA23Mg6i1sVHLuCbXGUCrZe8PE="></latexit><latexit sha1_base64="kqA23Mg6i1sVHLuCbXGUCrZe8PE="></latexit>



MAP with dependent parameters

✓ ⇠ N (µ✓,⌃✓)
<latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit>

✓ = ⌃
1
2
✓ u+ µ✓

<latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit>

u ⇠ N (0, I)
<latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit>

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

Probabilistic assumptions
⌃z =

<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrixyi = ~xi

T ✓ + zi
<latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit>

Derivation

û =
⇣
(⌃

1
2
✓ )

TXTX⌃
1
2
✓ + I

⌘�1
(⌃

1
2
✓ )

TXT (y �Xµ✓)
<latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit><latexit sha1_base64="8bNACmyyme3LOvB26ILFAqNvPG8="></latexit>

✓̂ = ⌃
1
2
✓ û+ µ✓

<latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit><latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit><latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit><latexit sha1_base64="y1knUWFDoCb7MsjfqgkpLZExzfc=">AAACLHicbVDLSsNAFJ34tr6qLt0MFkEQSlIE3QgFN66kolWhqeVmOmmHziRh5kYoIR/kxl8RxIVF3PodTmsUXwcGDuecy517gkQKg647cqamZ2bn5hcWS0vLK6tr5fWNSxOnmvEmi2WsrwMwXIqIN1Gg5NeJ5qACya+CwfHYv7rl2og4usBhwtsKepEIBQO0Uqd87PcBMx/7HCGnR9Q/Fz0FnU/lJvNDDSzz8qyW53QSTnO6R32VfoU65YpbdSegf4lXkAop0OiUH/1uzFLFI2QSjGl5boLtDDQKJnle8lPDE2AD6PGWpREobtrZ5Nic7lilS8NY2xchnajfJzJQxgxVYJMKsG9+e2PxP6+VYnjYzkSUpMgj9rEoTCXFmI6bo12hOUM5tASYFvavlPXBtoO235Itwft98l9yWat6btU726/UT4s6FsgW2Sa7xCMHpE5OSIM0CSN35IE8k5Fz7zw5L87rR3TKKWY2yQ84b++4A6kk</latexit>

= ⌃
1
2
✓

⇣
(⌃

1
2
✓ )

TXTX⌃
1
2
✓ + I

⌘�1
(⌃

1
2
✓ )

TXT (y �Xµ✓) + µ✓
<latexit sha1_base64="kqA23Mg6i1sVHLuCbXGUCrZe8PE="></latexit><latexit sha1_base64="kqA23Mg6i1sVHLuCbXGUCrZe8PE="></latexit><latexit sha1_base64="kqA23Mg6i1sVHLuCbXGUCrZe8PE="></latexit><latexit sha1_base64="kqA23Mg6i1sVHLuCbXGUCrZe8PE="></latexit>



MAP with dependent parameters

✓ ⇠ N (µ✓,⌃✓)
<latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit>

✓ = ⌃
1
2
✓ u+ µ✓

<latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit>

u ⇠ N (0, I)
<latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit>

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

Probabilistic assumptions
⌃z =

<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrixyi = ~xi

T ✓ + zi
<latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit><latexit sha1_base64="Ac9desg+vEpskwsyYm1PaaBOPww=">AAACB3icbVDJSgNBEO1xjXEb9ShIYxAEIcyIoBch4MWTRMgGSRx6OpWkSc9Cd00wDrl58Ve8eFDEq7/gzb+xsxw08UHB470qqur5sRQaHefbWlhcWl5Zzaxl1zc2t7btnd2KjhLFocwjGamazzRIEUIZBUqoxQpY4Euo+r2rkV/tg9IiCks4iKEZsE4o2oIzNJJnHww8QS9pow88vffE8K5EG9gFZPSEPnjCs3NO3hmDzhN3SnJkiqJnfzVaEU8CCJFLpnXddWJspkyh4BKG2UaiIWa8xzpQNzRkAehmOv5jSI+M0qLtSJkKkY7V3xMpC7QeBL7pDBh29aw3Ev/z6gm2L5qpCOMEIeSTRe1EUozoKBTaEgo4yoEhjCthbqW8yxTjaKLLmhDc2ZfnSeU07zp59/YsV7iZxpEh++SQHBOXnJMCuSZFUiacPJJn8krerCfrxXq3PiatC9Z0Zo/8gfX5A2VwmGQ=</latexit>

Derivation

✓̂ = ⌃
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✓

⇣
(⌃

1
2
✓ )

TXTX⌃
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✓ + I

⌘�1
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✓ )

TXT (y �Xµ✓) + µ✓
<latexit sha1_base64="IlW2XAdKFoJcZcyF1Erx720x2ss="></latexit><latexit sha1_base64="IlW2XAdKFoJcZcyF1Erx720x2ss="></latexit><latexit sha1_base64="IlW2XAdKFoJcZcyF1Erx720x2ss="></latexit><latexit sha1_base64="IlW2XAdKFoJcZcyF1Erx720x2ss="></latexit>
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� 1
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✓
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1
2
✓

<latexit sha1_base64="LZt+K8uw8RR9emiu4ms/chldzSA="></latexit><latexit sha1_base64="LZt+K8uw8RR9emiu4ms/chldzSA="></latexit><latexit sha1_base64="LZt+K8uw8RR9emiu4ms/chldzSA="></latexit><latexit sha1_base64="LZt+K8uw8RR9emiu4ms/chldzSA="></latexit>

⌃�1
✓

<latexit sha1_base64="785Mpo1ku0mVtUQhs7fgoJcTGdo=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwY0lE0GXBjSupaB/QxDCZTtqhM0mYuRFqCP6KGxeKuPU/3Pk3Th8LbT1w4XDOvdx7T5gKrsFxvq2FxaXlldXSWnl9Y3Nr297ZbeokU5Q1aCIS1Q6JZoLHrAEcBGunihEZCtYKB5cjv/XAlOZJfAfDlPmS9GIecUrASIG9793yniRB7kGfASnu8xO3COyKU3XGwPPEnZIKmqIe2F9eN6GZZDFQQbTuuE4Kfk4UcCpYUfYyzVJCB6THOobGRDLt5+PrC3xklC6OEmUqBjxWf0/kRGo9lKHplAT6etYbif95nQyiCz/ncZoBi+lkUZQJDAkeRYG7XDEKYmgIoYqbWzHtE0UomMDKJgR39uV50jytuk7VvTmr1K6ncZTQATpEx8hF56iGrlAdNRBFj+gZvaI368l6sd6tj0nrgjWd2UN/YH3+AISOlUk=</latexit><latexit sha1_base64="785Mpo1ku0mVtUQhs7fgoJcTGdo=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwY0lE0GXBjSupaB/QxDCZTtqhM0mYuRFqCP6KGxeKuPU/3Pk3Th8LbT1w4XDOvdx7T5gKrsFxvq2FxaXlldXSWnl9Y3Nr297ZbeokU5Q1aCIS1Q6JZoLHrAEcBGunihEZCtYKB5cjv/XAlOZJfAfDlPmS9GIecUrASIG9793yniRB7kGfASnu8xO3COyKU3XGwPPEnZIKmqIe2F9eN6GZZDFQQbTuuE4Kfk4UcCpYUfYyzVJCB6THOobGRDLt5+PrC3xklC6OEmUqBjxWf0/kRGo9lKHplAT6etYbif95nQyiCz/ncZoBi+lkUZQJDAkeRYG7XDEKYmgIoYqbWzHtE0UomMDKJgR39uV50jytuk7VvTmr1K6ncZTQATpEx8hF56iGrlAdNRBFj+gZvaI368l6sd6tj0nrgjWd2UN/YH3+AISOlUk=</latexit><latexit sha1_base64="785Mpo1ku0mVtUQhs7fgoJcTGdo=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwY0lE0GXBjSupaB/QxDCZTtqhM0mYuRFqCP6KGxeKuPU/3Pk3Th8LbT1w4XDOvdx7T5gKrsFxvq2FxaXlldXSWnl9Y3Nr297ZbeokU5Q1aCIS1Q6JZoLHrAEcBGunihEZCtYKB5cjv/XAlOZJfAfDlPmS9GIecUrASIG9793yniRB7kGfASnu8xO3COyKU3XGwPPEnZIKmqIe2F9eN6GZZDFQQbTuuE4Kfk4UcCpYUfYyzVJCB6THOobGRDLt5+PrC3xklC6OEmUqBjxWf0/kRGo9lKHplAT6etYbif95nQyiCz/ncZoBi+lkUZQJDAkeRYG7XDEKYmgIoYqbWzHtE0UomMDKJgR39uV50jytuk7VvTmr1K6ncZTQATpEx8hF56iGrlAdNRBFj+gZvaI368l6sd6tj0nrgjWd2UN/YH3+AISOlUk=</latexit><latexit sha1_base64="785Mpo1ku0mVtUQhs7fgoJcTGdo=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwY0lE0GXBjSupaB/QxDCZTtqhM0mYuRFqCP6KGxeKuPU/3Pk3Th8LbT1w4XDOvdx7T5gKrsFxvq2FxaXlldXSWnl9Y3Nr297ZbeokU5Q1aCIS1Q6JZoLHrAEcBGunihEZCtYKB5cjv/XAlOZJfAfDlPmS9GIecUrASIG9793yniRB7kGfASnu8xO3COyKU3XGwPPEnZIKmqIe2F9eN6GZZDFQQbTuuE4Kfk4UcCpYUfYyzVJCB6THOobGRDLt5+PrC3xklC6OEmUqBjxWf0/kRGo9lKHplAT6etYbif95nQyiCz/ncZoBi+lkUZQJDAkeRYG7XDEKYmgIoYqbWzHtE0UomMDKJgR39uV50jytuk7VvTmr1K6ncZTQATpEx8hF56iGrlAdNRBFj+gZvaI368l6sd6tj0nrgjWd2UN/YH3+AISOlUk=</latexit>



MAP with dependent parameters

✓ ⇠ N (µ✓,⌃✓)
<latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit><latexit sha1_base64="h/5pBFYx/Q4Q8qza3C2hEcBGhBs=">AAACH3icbVDLSgMxFM3UV62vqks3wSIoSJkRUZcFN65KRVsLnVLupGkbmswMyR2hDP0TN/6KGxeKiLv+jekD0dYDgcM593JzThBLYdB1R05maXlldS27ntvY3Nreye/u1UyUaMarLJKRrgdguBQhr6JAyeux5qACyR+C/vXYf3jk2ogovMdBzJsKuqHoCAZopVb+wsceR6C+EYr6CrDHQKbl4bGvklY6NYen1L8TXQU/wkkrX3CL7gR0kXgzUiAzVFr5L78dsUTxEJkEYxqeG2MzBY2CST7M+YnhMbA+dHnD0hAUN810km9Ij6zSpp1I2xcinai/N1JQxgxUYCfHCcy8Nxb/8xoJdq6aqQjjBHnIpoc6iaQY0XFZtC00ZygHlgDTwv6Vsh5oYGgrzdkSvPnIi6R2VvTcond7XiiVZ3VkyQE5JMfEI5ekRG5IhVQJI0/khbyRd+fZeXU+nM/paMaZ7eyTP3BG36Wqo2A=</latexit>

✓ = ⌃
1
2
✓ u+ µ✓

<latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit><latexit sha1_base64="42n7M/a3pSMxdqymtPBVvdyRpnk=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0UQhJIUoW6EghtXUtE+oKllMp20Q2eSMHMjlJBPceOvuHGhiO70a5w+EG09cOFwzr3ce48fC67BcT6t3NLyyupafr2wsbm1vWPv7jV0lCjK6jQSkWr5RDPBQ1YHDoK1YsWI9AVr+sOLsd+8Z0rzKLyFUcw6kvRDHnBKwEhdu+LBgAHB59i74X1JuulUyO5SL1CEpm6WlrMMJ/gEezL5sbt20Sk5E+BF4s5IEc1Q69ofXi+iiWQhUEG0brtODJ2UKOBUsKzgJZrFhA5Jn7UNDYlkupNOHszwkVF6OIiUqRDwRP09kRKp9Uj6plMSGOh5byz+57UTCM46KQ/jBFhIp4uCRGCI8Dgt3OOKURAjQwhV3NyK6YCYXMBkWjAhuPMvL5JGueQ6Jff6tFi9msWRRwfoEB0jF1VQFV2iGqojih7QE3pBr9aj9Wy9We/T1pw1m9lHf2B9fQMEjKOK</latexit>

u ⇠ N (0, I)
<latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit><latexit sha1_base64="ozNFVctfj7uu6KhKWC/hZzoXAGg=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlEUGPBS96KRXsBzShbLbbduluEnY3Qgn14l/x4kERr/4Lb/4bN20OWn0w8Hhvhpl5QcyZ0o7zZRWWlldW14rrpY3Nre0de3evpaJEEtokEY9kJ8CKchbSpmaa004sKRYBp+1gfJX57XsqFYvCOz2JqS/wMGQDRrA2Us8+SJCnmECewHpEME/r04pzim5OenbZqTozoL/EzUkZcjR69qfXj0giaKgJx0p1XSfWfoqlZoTTaclLFI0xGeMh7RoaYkGVn84+mKJjo/TRIJKmQo1m6s+JFAulJiIwndmhatHLxP+8bqIHl37KwjjRNCTzRYOEIx2hLA7UZ5ISzSeGYCKZuRWREZaYaBNayYTgLr78l7TOqq5TdW/Py7V6HkcRDuEIKuDCBdTgGhrQBAIP8AQv8Go9Ws/Wm/U+by1Y+cw+/IL18Q1kwJWT</latexit>

yi = f(~xi) + zi
<latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit><latexit sha1_base64="Hi5+fLvqPPSPkNbJVl+FxBnMHAo=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSiKAboeDGlVSwD2hDmEwn7dDJg5lJMYa68VfcuFDErX/hzr9x2mah1QMXDufcy733eDFnUlnWl1FYWFxaXimultbWNza3zO2dpowSQWiDRDwSbQ9LyllIG4opTtuxoDjwOG15w8uJ3xpRIVkU3qo0pk6A+yHzGcFKS665l7oMXSC/0h1Rkt2NXXaEjtG9y1yzbFWtKdBfYuekDDnqrvnZ7UUkCWioCMdSdmwrVk6GhWKE03Gpm0gaYzLEfdrRNMQBlU42/WCMDrXSQ34kdIUKTdWfExkOpEwDT3cGWA3kvDcR//M6ifLPnYyFcaJoSGaL/IQjFaFJHKjHBCWKp5pgIpi+FZEBFpgoHVpJh2DPv/yXNE+qtlW1b07Ltes8jiLswwFUwIYzqMEV1KEBBB7gCV7g1Xg0no03433WWjDymV34BePjG2nxlZs=</latexit>

~z ⇠ N (~0,⌃z)
<latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit><latexit sha1_base64="Tk3h+K9x5tcfIsKLYOQjGf7ZIn8=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoKGVGBF0W3LgqFe0DOqVk0kwbmmSGJFNoh/kIN/6KGxeKuHXhzr8x03ahrQcuHM65l3vv8SNGlXacbyu3srq2vpHfLGxt7+zu2fsHDRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94U3mN0dEKhqKBz2OSIejvqABxUgbqWufeSOCk0kKPUU59DjSA4xYUk1LU8NJz6F3T/scdSenXbvolJ0p4DJx56QI5qh17S+vF+KYE6ExQ0q1XSfSnQRJTTEjacGLFYkQHqI+aRsqECeqk0yfSuGJUXowCKUpoeFU/T2RIK7UmPumM7taLXqZ+J/XjnVw3UmoiGJNBJ4tCmIGdQizhGCPSoI1GxuCsKTmVogHSCKsTY4FE4K7+PIyaVyUXafs3l0WK9V5HHlwBI5BCbjgClTALaiBOsDgETyDV/BmPVkv1rv1MWvNWfOZQ/AH1ucPSO2eVw==</latexit>

Probabilistic assumptions
⌃z =

<latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit><latexit sha1_base64="p/2XBMmaswnqnX8FfqXOKzYgutA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBch4MWTRDQPSJYwO5lNhsxjmekV4pLP8OJBEa9+jTf/xkmyB00saCiquunuihLBLfj+t1dYWV1b3yhulra2d3b3yvsHTatTQ1mDaqFNOyKWCa5YAzgI1k4MIzISrBWNrqd+65EZy7V6gHHCQkkGisecEnBSp3vPB5L0nvAV7pUrftWfAS+TICcVlKPeK391+5qmkimggljbCfwEwowY4FSwSambWpYQOiID1nFUEclsmM1OnuATp/RxrI0rBXim/p7IiLR2LCPXKQkM7aI3Ff/zOinEl2HGVZICU3S+KE4FBo2n/+M+N4yCGDtCqOHuVkyHxBAKLqWSCyFYfHmZNM+qgV8N7s4rtds8jiI6QsfoFAXoAtXQDaqjBqJIo2f0it488F68d+9j3lrw8plD9Afe5w89IpCX</latexit>

Any covariance 
matrixyi = ~xi

T ✓ + zi
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Summary of linear regression
MLE, iid noise MLE, MVG noise

MAP, iid noise and parameters
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MAP, iid noise, MVG parameters

MAP, MVG noise, MVG parameters


