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SDP Hierarchies for Quantum Correlations

§ Outer approximations of sets of quantum correlations using semidefinite programming (SDP)

§ Bell scenarios:
§ Navascues-Pironio-Acin (NPA) hierarchy 

§ Prepare-and-measure scenarios:
§ Dimension bounded correlations

§ Bounded overlap between states

§ Contextuality?

§ Difficulties:
§ Mixed states and POVMs? (Standard purification arguments don’t go through)

§ How to enforce operational equivalences?
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[Navascues, Vertesi, PRL 2015]
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SDP Hierarchies for Quantum Correlations

§ Outer approximations of sets of quantum correlations using semidefinite programming (SDP)

§ Bell scenarios:
§ Navascues-Pironio-Acin (NPA) hierarchy 

§ Prepare-and-measure scenarios:
§ Dimension bounded correlations

§ Bounded overlap between states

§ Contextuality?

§ Difficulties:
§ How to enforce operational equivalences?

§ Mixed states and POVMs? (Standard purification arguments don’t go through)
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Preparation Noncontextuality & Zero-Information Games

§ Focus on preparation noncontextuality for simplicity
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Preparation Noncontextuality & Zero-Information Games

§ Focus on preparation noncontextuality for simplicity

§Adapt results from “informationally-restricted correlations” to handle OEs
§ [A. Tavakoli et al., Quantum (2020)]

§ SDP hieararchy: [A. Tavakoli, E. Zambrini Cruzeiro, E. Woodhead, S. Pironio, arXiv:2007.16145]
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SDP Hierarchy for Preparation Noncontextuality

Given a distribution are there quantum states           and POVMs            reproducing 
the statistics                                   and satisfying the operational equivalences?   
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Mixed states
Unbounded dimension

Projective measurements
(preparation NC)

<latexit sha1_base64="CkY+RSLjWm/7QA3i2OnESF6HcP4="></latexit>

p(b|x, y)



SDP Hierarchy for Preparation Noncontextuality

Given a distribution are there quantum states           and POVMs            reproducing 
the statistics                                   and satisfying the operational equivalences?

§ Moment matrix 
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<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1

<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="SfnjPdDu3drWcqA/xvh9lrGPHI8=">AAACO3icbVDLSgMxFM34tr5aXYmbYBFclYz4WgoiuKxgH9CpJZNJnWAeQ5JRyjC/4VZ/xA9x7U7cujfTzsJaD1w4nHMv93DChDNjEXr35uYXFpeWV1Yra+sbm1vV2nbbqFQT2iKKK90NsaGcSdqyzHLaTTTFIuS0Ez5cFn7nkWrDlLy1o4T2Bb6XbMgItk4KAh2rAYJXA3SHBtU6aqAx4CzxS1IHJZqDmrcbRIqkgkpLODam56PE9jOsLSOc5pUgNTTB5AHf056jEgtq+tk4dA4PnBLBodJupIVj9fdFhoUxIxG6TYFtbP56hfif10vt8LyfMZmklkoyeTRMObQKFg3AiGlKLB85golmLiskMdaYWNfT1JfIFNHyypSYxCPDiClUSZ+IEgLLKAtYlGdBESYymZ/nrkz/b3WzpH3U8E8b6Oa4fnFS1roC9sA+OAQ+OAMX4Bo0QQsQkIBn8AJevTfvw/v0viarc155swOm4H3/ANQLrYg=</latexit>

⇢0E
0
0

<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0
<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1

<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="uCATebBzdBZ3aPgPb3ZwRo3SzR0=">AAACNHicbVDLSsNAFJ3UV62vVlfiZrAIrkoivpYFNy4rmLbQhDKZTNuhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75gQxo0rb9odVWVvf2Nyqbtd2dvf2D+qNw66KEomJiyMWyX6AFGFUEFdTzUg/lgTxgJFeML0r/N4TkYpG4lGnMfE5Ggs6ohhpI7leGGk1rDftlj0DXCVOSZqgRGfYsI7NIk44ERozpNTAsWPtZ0hqihnJa16iSIzwFI3JwFCBOFF+NkubwzOjhHAUSfOEhjP170aGuFIpD8wkR3qilr1C/M8bJHp062dUxIkmAs8PjRIGdQSLr8OQSoI1Sw1BWFKTFeIJkghrU9DClVAV0fLaghhPUkWxKlRBnnHEORJh5tEwz7wiTKgyJ89Nmc5ydauke9Fyrlv2w2WzfVXWWgUn4BScAwfcgDa4Bx3gAgwoeAGv4M16tz6tL+t7Plqxyp0jsADr5xfQ16ui</latexit>. . .



SDP Hierarchy for Preparation Noncontextuality

Given a distribution are there quantum states           and POVMs            reproducing 
the statistics                                   and satisfying the operational equivalences?

§ Moment matrix 

<latexit sha1_base64="96kQwqpAsoy7dKjNCv2S+2HmHTo=">AAAB8XicdVDJSgNBEK2JW4xb1KOXxiB4GmZETXILePEYwSyYGUJPp5M06ekeunvEMOQvvHhQxKt/482/sbMgrg8KHu9VUVUvSjjTxvPendzS8srqWn69sLG5tb1T3N1rapkqQhtEcqnaEdaUM0EbhhlO24miOI44bUWji6nfuqVKMymuzTihYYwHgvUZwcZKN0EWqKHs3gWTbrHkudVK1ffKyHe9GX6TEixQ7xbfgp4kaUyFIRxr3fG9xIQZVoYRTieFINU0wWSEB7RjqcAx1WE2u3iCjqzSQ32pbAmDZurXiQzHWo/jyHbG2Az1T28q/uV1UtOvhBkTSWqoIPNF/ZQjI9H0fdRjihLDx5Zgopi9FZEhVpgYG1LBhvD/75+keeL65653dVqqnS3iyMMBHMIx+FCGGlxCHRpAQMA9PMKTo50H59l5mbfmnMXMPnyD8/oBFVyRJg==</latexit>

{⇢x}
<latexit sha1_base64="fslrCyiO9eNOEn0q2x3R3LKJ3is=">AAAB8nicdVDLSsNAFL3xWeur6tLNYBFchUS0j11BBJcV7AOSWCbTSTt0MgkzE6GEfoYbF4q49Wvc+TdOH4jPAxcO59zLvfeEKWdKO867tbS8srq2Xtgobm5t7+yW9vbbKskkoS2S8ER2Q6woZ4K2NNOcdlNJcRxy2glHF1O/c0elYom40eOUBjEeCBYxgrWRPD9Hl73wdoz8Sa9Udux6veJUa8i1nRl+kzIs0OyV3vx+QrKYCk04VspznVQHOZaaEU4nRT9TNMVkhAfUM1TgmKogn508QcdG6aMokaaERjP160SOY6XGcWg6Y6yH6qc3Ff/yvExHtSBnIs00FWS+KMo40gma/o/6TFKi+dgQTCQztyIyxBITbVIqmhD+//2TtE9tt2I712flxvkijgIcwhGcgAtVaMAVNKEFBBK4h0d4srT1YD1bL/PWJWsxcwDfYL1+ALGkkNY=</latexit>

{Ey
b }

<latexit sha1_base64="HuK6vCfjHn3RbwO9YwRDrAeGA9o=">AAACC3icdVDJSgNBEO1xjXGLevTSJAgJSJiIZjkIARE8RsgGSRx6Op2kSc9Cd41kGHP34q948aCIV3/Am39jZ0FcHxQ83quiqp7tC67ANN+NhcWl5ZXV2Fp8fWNzazuxs1tXXiApq1FPeLJpE8UEd1kNOAjW9CUjji1Ywx6eTfzGNZOKe24VQp91HNJ3eY9TAlqyEkk/bd+MDsMMPsVtYCOIqnKcPrfsqxC35cCzRhkrkTKzpVLeLBRxLmtO8Zuk0BwVK/HW7no0cJgLVBClWjnTh05EJHAq2DjeDhTzCR2SPmtp6hKHqU40/WWMD7TSxT1P6nIBT9WvExFxlAodW3c6BAbqpzcR//JaAfSKnYi7fgDMpbNFvUBg8PAkGNzlklEQoSaESq5vxXRAJKGg44vrEP7//ZPUj7K5fNa8PE6VT+ZxxNA+SqI0yqECKqMLVEE1RNEtukeP6Mm4Mx6MZ+Nl1rpgzGf20DcYrx9uJJoC</latexit>

p(b|x, y) = Tr(Ey
b ⇢x)

PSD operators used to enforce 
zero-information constraints (OEs)<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1
<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1

<latexit sha1_base64="90YJ36OhFXvgMJXhKzU04XXCYzM=">AAACNnicbVC7TsMwFHV4lvJqYYPFokJiqhLEa6zEwlgk+pCaqHIcpzW1nch2QFGUf2CFL+FXWNgQK5+A02agLUeydHTOvbrHx48ZVdq2P6yV1bX1jc3KVnV7Z3dvv1Y/6KookZh0cMQi2feRIowK0tFUM9KPJUHcZ6TnT24Lv/dEpKKReNBpTDyORoKGFCNtpK6r6IijYa1hN+0p4DJxStIAJdrDunXkBhFOOBEaM6TUwLFj7WVIaooZyatuokiM8ASNyMBQgThRXjaNm8NTowQwjKR5QsOp+ncjQ1yplPtmkiM9VoteIf7nDRId3ngZFXGiicCzQ2HCoI5g8XcYUEmwZqkhCEtqskI8RhJhbRqqzp0JVJEtnxfjcaooVoUqyDOOOEciyFwa5JlbpAlU5uS5adNZ7G6ZdM+bzlXTvr9otC7LXivgGJyAM+CAa9ACd6ANOgCDR/ACXsGb9W59Wl/W92x0xSp3DsEcrJ9fG8+sEw==</latexit>�

<latexit sha1_base64="CkY+RSLjWm/7QA3i2OnESF6HcP4="></latexit>

p(b|x, y)

<latexit sha1_base64="UgX7YWvL+MbnWT6LCcqhWoVNLDw="></latexit>

� : �ij = Tr(O†
iOj)

<latexit sha1_base64="/Vgj7nDBVQcYSo5ETwXs5VBBFzQ="></latexit>

Oi, Oj 2 {1, ⇢x, Ey
b ,�, ⇢x⇢x0 , ⇢xE

y
b , . . . }

<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0
<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1

<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="SfnjPdDu3drWcqA/xvh9lrGPHI8=">AAACO3icbVDLSgMxFM34tr5aXYmbYBFclYz4WgoiuKxgH9CpJZNJnWAeQ5JRyjC/4VZ/xA9x7U7cujfTzsJaD1w4nHMv93DChDNjEXr35uYXFpeWV1Yra+sbm1vV2nbbqFQT2iKKK90NsaGcSdqyzHLaTTTFIuS0Ez5cFn7nkWrDlLy1o4T2Bb6XbMgItk4KAh2rAYJXA3SHBtU6aqAx4CzxS1IHJZqDmrcbRIqkgkpLODam56PE9jOsLSOc5pUgNTTB5AHf056jEgtq+tk4dA4PnBLBodJupIVj9fdFhoUxIxG6TYFtbP56hfif10vt8LyfMZmklkoyeTRMObQKFg3AiGlKLB85golmLiskMdaYWNfT1JfIFNHyypSYxCPDiClUSZ+IEgLLKAtYlGdBESYymZ/nrkz/b3WzpH3U8E8b6Oa4fnFS1roC9sA+OAQ+OAMX4Bo0QQsQkIBn8AJevTfvw/v0viarc155swOm4H3/ANQLrYg=</latexit>

⇢0E
0
0

<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0
<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1

<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="uCATebBzdBZ3aPgPb3ZwRo3SzR0=">AAACNHicbVDLSsNAFJ3UV62vVlfiZrAIrkoivpYFNy4rmLbQhDKZTNuhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75gQxo0rb9odVWVvf2Nyqbtd2dvf2D+qNw66KEomJiyMWyX6AFGFUEFdTzUg/lgTxgJFeML0r/N4TkYpG4lGnMfE5Ggs6ohhpI7leGGk1rDftlj0DXCVOSZqgRGfYsI7NIk44ERozpNTAsWPtZ0hqihnJa16iSIzwFI3JwFCBOFF+NkubwzOjhHAUSfOEhjP170aGuFIpD8wkR3qilr1C/M8bJHp062dUxIkmAs8PjRIGdQSLr8OQSoI1Sw1BWFKTFeIJkghrU9DClVAV0fLaghhPUkWxKlRBnnHEORJh5tEwz7wiTKgyJ89Nmc5ydauke9Fyrlv2w2WzfVXWWgUn4BScAwfcgDa4Bx3gAgwoeAGv4M16tz6tL+t7Plqxyp0jsADr5xfQ16ui</latexit>. . .
<latexit sha1_base64="PJXNILfSdF/WZucQO80iUDfxHY4="></latexit>

Tr(1)
<latexit sha1_base64="UJP7AEhESKD7peMMi46lJs3k6Ag="></latexit>

Tr(⇢0)
<latexit sha1_base64="HFUZa5muJ0xanQ1YrWh25id9x94="></latexit>

Tr(⇢1)



SDP Hierarchy for Preparation Noncontextuality

Given a distribution are there quantum states           and POVMs            reproducing 
the statistics                                   and satisfying the operational equivalences?

§ Moment matrix 

<latexit sha1_base64="96kQwqpAsoy7dKjNCv2S+2HmHTo=">AAAB8XicdVDJSgNBEK2JW4xb1KOXxiB4GmZETXILePEYwSyYGUJPp5M06ekeunvEMOQvvHhQxKt/482/sbMgrg8KHu9VUVUvSjjTxvPendzS8srqWn69sLG5tb1T3N1rapkqQhtEcqnaEdaUM0EbhhlO24miOI44bUWji6nfuqVKMymuzTihYYwHgvUZwcZKN0EWqKHs3gWTbrHkudVK1ffKyHe9GX6TEixQ7xbfgp4kaUyFIRxr3fG9xIQZVoYRTieFINU0wWSEB7RjqcAx1WE2u3iCjqzSQ32pbAmDZurXiQzHWo/jyHbG2Az1T28q/uV1UtOvhBkTSWqoIPNF/ZQjI9H0fdRjihLDx5Zgopi9FZEhVpgYG1LBhvD/75+keeL65653dVqqnS3iyMMBHMIx+FCGGlxCHRpAQMA9PMKTo50H59l5mbfmnMXMPnyD8/oBFVyRJg==</latexit>

{⇢x}
<latexit sha1_base64="fslrCyiO9eNOEn0q2x3R3LKJ3is=">AAAB8nicdVDLSsNAFL3xWeur6tLNYBFchUS0j11BBJcV7AOSWCbTSTt0MgkzE6GEfoYbF4q49Wvc+TdOH4jPAxcO59zLvfeEKWdKO867tbS8srq2Xtgobm5t7+yW9vbbKskkoS2S8ER2Q6woZ4K2NNOcdlNJcRxy2glHF1O/c0elYom40eOUBjEeCBYxgrWRPD9Hl73wdoz8Sa9Udux6veJUa8i1nRl+kzIs0OyV3vx+QrKYCk04VspznVQHOZaaEU4nRT9TNMVkhAfUM1TgmKogn508QcdG6aMokaaERjP160SOY6XGcWg6Y6yH6qc3Ff/yvExHtSBnIs00FWS+KMo40gma/o/6TFKi+dgQTCQztyIyxBITbVIqmhD+//2TtE9tt2I712flxvkijgIcwhGcgAtVaMAVNKEFBBK4h0d4srT1YD1bL/PWJWsxcwDfYL1+ALGkkNY=</latexit>

{Ey
b }

<latexit sha1_base64="HuK6vCfjHn3RbwO9YwRDrAeGA9o=">AAACC3icdVDJSgNBEO1xjXGLevTSJAgJSJiIZjkIARE8RsgGSRx6Op2kSc9Cd41kGHP34q948aCIV3/Am39jZ0FcHxQ83quiqp7tC67ANN+NhcWl5ZXV2Fp8fWNzazuxs1tXXiApq1FPeLJpE8UEd1kNOAjW9CUjji1Ywx6eTfzGNZOKe24VQp91HNJ3eY9TAlqyEkk/bd+MDsMMPsVtYCOIqnKcPrfsqxC35cCzRhkrkTKzpVLeLBRxLmtO8Zuk0BwVK/HW7no0cJgLVBClWjnTh05EJHAq2DjeDhTzCR2SPmtp6hKHqU40/WWMD7TSxT1P6nIBT9WvExFxlAodW3c6BAbqpzcR//JaAfSKnYi7fgDMpbNFvUBg8PAkGNzlklEQoSaESq5vxXRAJKGg44vrEP7//ZPUj7K5fNa8PE6VT+ZxxNA+SqI0yqECKqMLVEE1RNEtukeP6Mm4Mx6MZ+Nl1rpgzGf20DcYrx9uJJoC</latexit>

p(b|x, y) = Tr(Ey
b ⇢x)

PSD operators used to enforce 
zero-information constraints (OEs)<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1
<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1

<latexit sha1_base64="90YJ36OhFXvgMJXhKzU04XXCYzM=">AAACNnicbVC7TsMwFHV4lvJqYYPFokJiqhLEa6zEwlgk+pCaqHIcpzW1nch2QFGUf2CFL+FXWNgQK5+A02agLUeydHTOvbrHx48ZVdq2P6yV1bX1jc3KVnV7Z3dvv1Y/6KookZh0cMQi2feRIowK0tFUM9KPJUHcZ6TnT24Lv/dEpKKReNBpTDyORoKGFCNtpK6r6IijYa1hN+0p4DJxStIAJdrDunXkBhFOOBEaM6TUwLFj7WVIaooZyatuokiM8ASNyMBQgThRXjaNm8NTowQwjKR5QsOp+ncjQ1yplPtmkiM9VoteIf7nDRId3ngZFXGiicCzQ2HCoI5g8XcYUEmwZqkhCEtqskI8RhJhbRqqzp0JVJEtnxfjcaooVoUqyDOOOEciyFwa5JlbpAlU5uS5adNZ7G6ZdM+bzlXTvr9otC7LXivgGJyAM+CAa9ACd6ANOgCDR/ACXsGb9W59Wl/W92x0xSp3DsEcrJ9fG8+sEw==</latexit>�

<latexit sha1_base64="CkY+RSLjWm/7QA3i2OnESF6HcP4="></latexit>

p(b|x, y)

<latexit sha1_base64="UgX7YWvL+MbnWT6LCcqhWoVNLDw="></latexit>

� : �ij = Tr(O†
iOj)

<latexit sha1_base64="/Vgj7nDBVQcYSo5ETwXs5VBBFzQ="></latexit>

Oi, Oj 2 {1, ⇢x, Ey
b ,�, ⇢x⇢x0 , ⇢xE

y
b , . . . }

<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0
<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1

<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="SfnjPdDu3drWcqA/xvh9lrGPHI8=">AAACO3icbVDLSgMxFM34tr5aXYmbYBFclYz4WgoiuKxgH9CpJZNJnWAeQ5JRyjC/4VZ/xA9x7U7cujfTzsJaD1w4nHMv93DChDNjEXr35uYXFpeWV1Yra+sbm1vV2nbbqFQT2iKKK90NsaGcSdqyzHLaTTTFIuS0Ez5cFn7nkWrDlLy1o4T2Bb6XbMgItk4KAh2rAYJXA3SHBtU6aqAx4CzxS1IHJZqDmrcbRIqkgkpLODam56PE9jOsLSOc5pUgNTTB5AHf056jEgtq+tk4dA4PnBLBodJupIVj9fdFhoUxIxG6TYFtbP56hfif10vt8LyfMZmklkoyeTRMObQKFg3AiGlKLB85golmLiskMdaYWNfT1JfIFNHyypSYxCPDiClUSZ+IEgLLKAtYlGdBESYymZ/nrkz/b3WzpH3U8E8b6Oa4fnFS1roC9sA+OAQ+OAMX4Bo0QQsQkIBn8AJevTfvw/v0viarc155swOm4H3/ANQLrYg=</latexit>

⇢0E
0
0

<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0
<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1

<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="uCATebBzdBZ3aPgPb3ZwRo3SzR0=">AAACNHicbVDLSsNAFJ3UV62vVlfiZrAIrkoivpYFNy4rmLbQhDKZTNuhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75gQxo0rb9odVWVvf2Nyqbtd2dvf2D+qNw66KEomJiyMWyX6AFGFUEFdTzUg/lgTxgJFeML0r/N4TkYpG4lGnMfE5Ggs6ohhpI7leGGk1rDftlj0DXCVOSZqgRGfYsI7NIk44ERozpNTAsWPtZ0hqihnJa16iSIzwFI3JwFCBOFF+NkubwzOjhHAUSfOEhjP170aGuFIpD8wkR3qilr1C/M8bJHp062dUxIkmAs8PjRIGdQSLr8OQSoI1Sw1BWFKTFeIJkghrU9DClVAV0fLaghhPUkWxKlRBnnHEORJh5tEwz7wiTKgyJ89Nmc5ydauke9Fyrlv2w2WzfVXWWgUn4BScAwfcgDa4Bx3gAgwoeAGv4M16tz6tL+t7Plqxyp0jsADr5xfQ16ui</latexit>. . .
<latexit sha1_base64="PJXNILfSdF/WZucQO80iUDfxHY4="></latexit>

Tr(1)
<latexit sha1_base64="AQE+z31OOmBCAImN2izuDsjhl+4="></latexit>

1
<latexit sha1_base64="AQE+z31OOmBCAImN2izuDsjhl+4="></latexit>

1



SDP Hierarchy for Preparation Noncontextuality

Given a distribution are there quantum states           and POVMs            reproducing 
the statistics                                   and satisfying the operational equivalences?

§ Moment matrix 

<latexit sha1_base64="96kQwqpAsoy7dKjNCv2S+2HmHTo=">AAAB8XicdVDJSgNBEK2JW4xb1KOXxiB4GmZETXILePEYwSyYGUJPp5M06ekeunvEMOQvvHhQxKt/482/sbMgrg8KHu9VUVUvSjjTxvPendzS8srqWn69sLG5tb1T3N1rapkqQhtEcqnaEdaUM0EbhhlO24miOI44bUWji6nfuqVKMymuzTihYYwHgvUZwcZKN0EWqKHs3gWTbrHkudVK1ffKyHe9GX6TEixQ7xbfgp4kaUyFIRxr3fG9xIQZVoYRTieFINU0wWSEB7RjqcAx1WE2u3iCjqzSQ32pbAmDZurXiQzHWo/jyHbG2Az1T28q/uV1UtOvhBkTSWqoIPNF/ZQjI9H0fdRjihLDx5Zgopi9FZEhVpgYG1LBhvD/75+keeL65653dVqqnS3iyMMBHMIx+FCGGlxCHRpAQMA9PMKTo50H59l5mbfmnMXMPnyD8/oBFVyRJg==</latexit>

{⇢x}
<latexit sha1_base64="fslrCyiO9eNOEn0q2x3R3LKJ3is=">AAAB8nicdVDLSsNAFL3xWeur6tLNYBFchUS0j11BBJcV7AOSWCbTSTt0MgkzE6GEfoYbF4q49Wvc+TdOH4jPAxcO59zLvfeEKWdKO867tbS8srq2Xtgobm5t7+yW9vbbKskkoS2S8ER2Q6woZ4K2NNOcdlNJcRxy2glHF1O/c0elYom40eOUBjEeCBYxgrWRPD9Hl73wdoz8Sa9Udux6veJUa8i1nRl+kzIs0OyV3vx+QrKYCk04VspznVQHOZaaEU4nRT9TNMVkhAfUM1TgmKogn508QcdG6aMokaaERjP160SOY6XGcWg6Y6yH6qc3Ff/yvExHtSBnIs00FWS+KMo40gma/o/6TFKi+dgQTCQztyIyxBITbVIqmhD+//2TtE9tt2I712flxvkijgIcwhGcgAtVaMAVNKEFBBK4h0d4srT1YD1bL/PWJWsxcwDfYL1+ALGkkNY=</latexit>

{Ey
b }

<latexit sha1_base64="HuK6vCfjHn3RbwO9YwRDrAeGA9o=">AAACC3icdVDJSgNBEO1xjXGLevTSJAgJSJiIZjkIARE8RsgGSRx6Op2kSc9Cd41kGHP34q948aCIV3/Am39jZ0FcHxQ83quiqp7tC67ANN+NhcWl5ZXV2Fp8fWNzazuxs1tXXiApq1FPeLJpE8UEd1kNOAjW9CUjji1Ywx6eTfzGNZOKe24VQp91HNJ3eY9TAlqyEkk/bd+MDsMMPsVtYCOIqnKcPrfsqxC35cCzRhkrkTKzpVLeLBRxLmtO8Zuk0BwVK/HW7no0cJgLVBClWjnTh05EJHAq2DjeDhTzCR2SPmtp6hKHqU40/WWMD7TSxT1P6nIBT9WvExFxlAodW3c6BAbqpzcR//JaAfSKnYi7fgDMpbNFvUBg8PAkGNzlklEQoSaESq5vxXRAJKGg44vrEP7//ZPUj7K5fNa8PE6VT+ZxxNA+SqI0yqECKqMLVEE1RNEtukeP6Mm4Mx6MZ+Nl1rpgzGf20DcYrx9uJJoC</latexit>

p(b|x, y) = Tr(Ey
b ⇢x)

PSD operators used to enforce 
zero-information constraints (OEs)<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1
<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1

<latexit sha1_base64="90YJ36OhFXvgMJXhKzU04XXCYzM=">AAACNnicbVC7TsMwFHV4lvJqYYPFokJiqhLEa6zEwlgk+pCaqHIcpzW1nch2QFGUf2CFL+FXWNgQK5+A02agLUeydHTOvbrHx48ZVdq2P6yV1bX1jc3KVnV7Z3dvv1Y/6KookZh0cMQi2feRIowK0tFUM9KPJUHcZ6TnT24Lv/dEpKKReNBpTDyORoKGFCNtpK6r6IijYa1hN+0p4DJxStIAJdrDunXkBhFOOBEaM6TUwLFj7WVIaooZyatuokiM8ASNyMBQgThRXjaNm8NTowQwjKR5QsOp+ncjQ1yplPtmkiM9VoteIf7nDRId3ngZFXGiicCzQ2HCoI5g8XcYUEmwZqkhCEtqskI8RhJhbRqqzp0JVJEtnxfjcaooVoUqyDOOOEciyFwa5JlbpAlU5uS5adNZ7G6ZdM+bzlXTvr9otC7LXivgGJyAM+CAa9ACd6ANOgCDR/ACXsGb9W59Wl/W92x0xSp3DsEcrJ9fG8+sEw==</latexit>�

<latexit sha1_base64="CkY+RSLjWm/7QA3i2OnESF6HcP4="></latexit>

p(b|x, y)

<latexit sha1_base64="UgX7YWvL+MbnWT6LCcqhWoVNLDw="></latexit>

� : �ij = Tr(O†
iOj)

<latexit sha1_base64="/Vgj7nDBVQcYSo5ETwXs5VBBFzQ="></latexit>

Oi, Oj 2 {1, ⇢x, Ey
b ,�, ⇢x⇢x0 , ⇢xE

y
b , . . . }

<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0
<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1

<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="SfnjPdDu3drWcqA/xvh9lrGPHI8=">AAACO3icbVDLSgMxFM34tr5aXYmbYBFclYz4WgoiuKxgH9CpJZNJnWAeQ5JRyjC/4VZ/xA9x7U7cujfTzsJaD1w4nHMv93DChDNjEXr35uYXFpeWV1Yra+sbm1vV2nbbqFQT2iKKK90NsaGcSdqyzHLaTTTFIuS0Ez5cFn7nkWrDlLy1o4T2Bb6XbMgItk4KAh2rAYJXA3SHBtU6aqAx4CzxS1IHJZqDmrcbRIqkgkpLODam56PE9jOsLSOc5pUgNTTB5AHf056jEgtq+tk4dA4PnBLBodJupIVj9fdFhoUxIxG6TYFtbP56hfif10vt8LyfMZmklkoyeTRMObQKFg3AiGlKLB85golmLiskMdaYWNfT1JfIFNHyypSYxCPDiClUSZ+IEgLLKAtYlGdBESYymZ/nrkz/b3WzpH3U8E8b6Oa4fnFS1roC9sA+OAQ+OAMX4Bo0QQsQkIBn8AJevTfvw/v0viarc155swOm4H3/ANQLrYg=</latexit>

⇢0E
0
0

<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0
<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1

<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="uCATebBzdBZ3aPgPb3ZwRo3SzR0=">AAACNHicbVDLSsNAFJ3UV62vVlfiZrAIrkoivpYFNy4rmLbQhDKZTNuhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75gQxo0rb9odVWVvf2Nyqbtd2dvf2D+qNw66KEomJiyMWyX6AFGFUEFdTzUg/lgTxgJFeML0r/N4TkYpG4lGnMfE5Ggs6ohhpI7leGGk1rDftlj0DXCVOSZqgRGfYsI7NIk44ERozpNTAsWPtZ0hqihnJa16iSIzwFI3JwFCBOFF+NkubwzOjhHAUSfOEhjP170aGuFIpD8wkR3qilr1C/M8bJHp062dUxIkmAs8PjRIGdQSLr8OQSoI1Sw1BWFKTFeIJkghrU9DClVAV0fLaghhPUkWxKlRBnnHEORJh5tEwz7wiTKgyJ89Nmc5ydauke9Fyrlv2w2WzfVXWWgUn4BScAwfcgDa4Bx3gAgwoeAGv4M16tz6tL+t7Plqxyp0jsADr5xfQ16ui</latexit>. . .
<latexit sha1_base64="AShHS7Rk5Ttwn6mbL7mLddTKrOg=">AAACN3icbVDLSgMxFM34rPXV6krcBItQN2WmiLosuHFZoS/oDCWTSdvQJDMkGWUY5ifc6o/4Ka7ciVv/wEw7C9t6IHA4517uyfEjRpW27Q9rY3Nre2e3tFfePzg8Oq5UT3oqjCUmXRyyUA58pAijgnQ11YwMIkkQ9xnp+7P73O8/EaloKDo6iYjH0UTQMcVIG2ngdmTdpcHVqFKzG/YccJ04BamBAu1R1TpzgxDHnAiNGVJq6NiR9lIkNcWMZGU3ViRCeIYmZGioQJwoL50HzuClUQI4DqV5QsO5+ncjRVyphPtmkiM9VateLv7nDWM9vvNSKqJYE4EXh8YxgzqE+e9hQCXBmiWGICypyQrxFEmEtelo6Uqg8mhZeUmMpomiWOWqIM845ByJIDUFZqmbhwlU6mSZKdNZrW6d9JoN56ZhP17XWs2i1hI4BxegDhxwC1rgAbRBF2DAwAt4BW/Wu/VpfVnfi9ENq9g5BUuwfn4BNiqsQw==</latexit>

Tr(1)
<latexit sha1_base64="QqyvZofAZeSO6qrCCppv0QRE2+Y=">AAACMHicbVDLSsNAFJ34rPXV6krcBIvgqiRF1GXBjcsW7AOaUiaT23bozCTMTJQQ8gVu9Uf8Gl2JW7/CSZuFbT0wcDjnXu6Z40eMKu04n9bG5tb2zm5pr7x/cHh0XKmedFUYSwIdErJQ9n2sgFEBHU01g34kAXOfQc+f3ed+7wmkoqF41EkEQ44ngo4pwdpIbXdUqTl1Zw57nbgFqaECrVHVOvOCkMQchCYMKzVwnUgPUyw1JQyyshcriDCZ4QkMDBWYgxqm86SZfWmUwB6H0jyh7bn6dyPFXKmE+2aSYz1Vq14u/ucNYj2+G6ZURLEGQRaHxjGzdWjn37YDKoFolhiCiaQmq02mWGKiTTlLVwKVR8vKS2I0TRQlKlcFPJOQcyyC1KNBlnp5mEClbpaZMt3V6tZJt1F3b+pO+7rWbBS1ltA5ukBXyEW3qIkeUAt1EEGAXtArerPerQ/ry/pejG5Yxc4pWoL18wvPjqmS</latexit>

1
<latexit sha1_base64="QqyvZofAZeSO6qrCCppv0QRE2+Y=">AAACMHicbVDLSsNAFJ34rPXV6krcBIvgqiRF1GXBjcsW7AOaUiaT23bozCTMTJQQ8gVu9Uf8Gl2JW7/CSZuFbT0wcDjnXu6Z40eMKu04n9bG5tb2zm5pr7x/cHh0XKmedFUYSwIdErJQ9n2sgFEBHU01g34kAXOfQc+f3ed+7wmkoqF41EkEQ44ngo4pwdpIbXdUqTl1Zw57nbgFqaECrVHVOvOCkMQchCYMKzVwnUgPUyw1JQyyshcriDCZ4QkMDBWYgxqm86SZfWmUwB6H0jyh7bn6dyPFXKmE+2aSYz1Vq14u/ucNYj2+G6ZURLEGQRaHxjGzdWjn37YDKoFolhiCiaQmq02mWGKiTTlLVwKVR8vKS2I0TRQlKlcFPJOQcyyC1KNBlnp5mEClbpaZMt3V6tZJt1F3b+pO+7rWbBS1ltA5ukBXyEW3qIkeUAt1EEGAXtArerPerQ/ry/pejG5Yxc4pWoL18wvPjqmS</latexit>

1

<latexit sha1_base64="Y3ExJR6XIVfwhX+MWeMwLHWb/CM="></latexit>

Tr
�
E0

0⇢0E
0
0

�

<latexit sha1_base64="BBExBjf0TCdoZO4yqiVi6Zcv7iQ="></latexit>

Tr
�
⇢0E

0
0

�

<latexit sha1_base64="BBExBjf0TCdoZO4yqiVi6Zcv7iQ="></latexit>

Tr
�
⇢0E

0
0

�

<latexit sha1_base64="c0RP4CRjDIsmYi0vYAIJfXizDlA="></latexit>

Tr
�
⇢1E

0
0

� <latexit sha1_base64="eZeKHPu5RaTC/M1ewb9CEvcSTy4="></latexit>

Tr
�
⇢1E

1
0

�

<latexit sha1_base64="0WnH6ltbtZWMghr8OpcZCWjt9fc="></latexit>

Tr
�
⇢0E

1
0

�



SDP Hierarchy for Preparation Noncontextuality

Given a distribution are there quantum states           and POVMs            reproducing 
the statistics                                   and satisfying the operational equivalences?

§ Moment matrix 

<latexit sha1_base64="96kQwqpAsoy7dKjNCv2S+2HmHTo=">AAAB8XicdVDJSgNBEK2JW4xb1KOXxiB4GmZETXILePEYwSyYGUJPp5M06ekeunvEMOQvvHhQxKt/482/sbMgrg8KHu9VUVUvSjjTxvPendzS8srqWn69sLG5tb1T3N1rapkqQhtEcqnaEdaUM0EbhhlO24miOI44bUWji6nfuqVKMymuzTihYYwHgvUZwcZKN0EWqKHs3gWTbrHkudVK1ffKyHe9GX6TEixQ7xbfgp4kaUyFIRxr3fG9xIQZVoYRTieFINU0wWSEB7RjqcAx1WE2u3iCjqzSQ32pbAmDZurXiQzHWo/jyHbG2Az1T28q/uV1UtOvhBkTSWqoIPNF/ZQjI9H0fdRjihLDx5Zgopi9FZEhVpgYG1LBhvD/75+keeL65653dVqqnS3iyMMBHMIx+FCGGlxCHRpAQMA9PMKTo50H59l5mbfmnMXMPnyD8/oBFVyRJg==</latexit>

{⇢x}
<latexit sha1_base64="fslrCyiO9eNOEn0q2x3R3LKJ3is=">AAAB8nicdVDLSsNAFL3xWeur6tLNYBFchUS0j11BBJcV7AOSWCbTSTt0MgkzE6GEfoYbF4q49Wvc+TdOH4jPAxcO59zLvfeEKWdKO867tbS8srq2Xtgobm5t7+yW9vbbKskkoS2S8ER2Q6woZ4K2NNOcdlNJcRxy2glHF1O/c0elYom40eOUBjEeCBYxgrWRPD9Hl73wdoz8Sa9Udux6veJUa8i1nRl+kzIs0OyV3vx+QrKYCk04VspznVQHOZaaEU4nRT9TNMVkhAfUM1TgmKogn508QcdG6aMokaaERjP160SOY6XGcWg6Y6yH6qc3Ff/yvExHtSBnIs00FWS+KMo40gma/o/6TFKi+dgQTCQztyIyxBITbVIqmhD+//2TtE9tt2I712flxvkijgIcwhGcgAtVaMAVNKEFBBK4h0d4srT1YD1bL/PWJWsxcwDfYL1+ALGkkNY=</latexit>

{Ey
b }

<latexit sha1_base64="HuK6vCfjHn3RbwO9YwRDrAeGA9o=">AAACC3icdVDJSgNBEO1xjXGLevTSJAgJSJiIZjkIARE8RsgGSRx6Op2kSc9Cd41kGHP34q948aCIV3/Am39jZ0FcHxQ83quiqp7tC67ANN+NhcWl5ZXV2Fp8fWNzazuxs1tXXiApq1FPeLJpE8UEd1kNOAjW9CUjji1Ywx6eTfzGNZOKe24VQp91HNJ3eY9TAlqyEkk/bd+MDsMMPsVtYCOIqnKcPrfsqxC35cCzRhkrkTKzpVLeLBRxLmtO8Zuk0BwVK/HW7no0cJgLVBClWjnTh05EJHAq2DjeDhTzCR2SPmtp6hKHqU40/WWMD7TSxT1P6nIBT9WvExFxlAodW3c6BAbqpzcR//JaAfSKnYi7fgDMpbNFvUBg8PAkGNzlklEQoSaESq5vxXRAJKGg44vrEP7//ZPUj7K5fNa8PE6VT+ZxxNA+SqI0yqECKqMLVEE1RNEtukeP6Mm4Mx6MZ+Nl1rpgzGf20DcYrx9uJJoC</latexit>

p(b|x, y) = Tr(Ey
b ⇢x)

PSD operators used to enforce 
zero-information constraints (OEs)<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1
<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1

<latexit sha1_base64="90YJ36OhFXvgMJXhKzU04XXCYzM=">AAACNnicbVC7TsMwFHV4lvJqYYPFokJiqhLEa6zEwlgk+pCaqHIcpzW1nch2QFGUf2CFL+FXWNgQK5+A02agLUeydHTOvbrHx48ZVdq2P6yV1bX1jc3KVnV7Z3dvv1Y/6KookZh0cMQi2feRIowK0tFUM9KPJUHcZ6TnT24Lv/dEpKKReNBpTDyORoKGFCNtpK6r6IijYa1hN+0p4DJxStIAJdrDunXkBhFOOBEaM6TUwLFj7WVIaooZyatuokiM8ASNyMBQgThRXjaNm8NTowQwjKR5QsOp+ncjQ1yplPtmkiM9VoteIf7nDRId3ngZFXGiicCzQ2HCoI5g8XcYUEmwZqkhCEtqskI8RhJhbRqqzp0JVJEtnxfjcaooVoUqyDOOOEciyFwa5JlbpAlU5uS5adNZ7G6ZdM+bzlXTvr9otC7LXivgGJyAM+CAa9ACd6ANOgCDR/ACXsGb9W59Wl/W92x0xSp3DsEcrJ9fG8+sEw==</latexit>�

<latexit sha1_base64="CkY+RSLjWm/7QA3i2OnESF6HcP4="></latexit>

p(b|x, y)

<latexit sha1_base64="UgX7YWvL+MbnWT6LCcqhWoVNLDw="></latexit>

� : �ij = Tr(O†
iOj)

<latexit sha1_base64="/Vgj7nDBVQcYSo5ETwXs5VBBFzQ="></latexit>

Oi, Oj 2 {1, ⇢x, Ey
b ,�, ⇢x⇢x0 , ⇢xE

y
b , . . . }

<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0
<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1

<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="SfnjPdDu3drWcqA/xvh9lrGPHI8=">AAACO3icbVDLSgMxFM34tr5aXYmbYBFclYz4WgoiuKxgH9CpJZNJnWAeQ5JRyjC/4VZ/xA9x7U7cujfTzsJaD1w4nHMv93DChDNjEXr35uYXFpeWV1Yra+sbm1vV2nbbqFQT2iKKK90NsaGcSdqyzHLaTTTFIuS0Ez5cFn7nkWrDlLy1o4T2Bb6XbMgItk4KAh2rAYJXA3SHBtU6aqAx4CzxS1IHJZqDmrcbRIqkgkpLODam56PE9jOsLSOc5pUgNTTB5AHf056jEgtq+tk4dA4PnBLBodJupIVj9fdFhoUxIxG6TYFtbP56hfif10vt8LyfMZmklkoyeTRMObQKFg3AiGlKLB85golmLiskMdaYWNfT1JfIFNHyypSYxCPDiClUSZ+IEgLLKAtYlGdBESYymZ/nrkz/b3WzpH3U8E8b6Oa4fnFS1roC9sA+OAQ+OAMX4Bo0QQsQkIBn8AJevTfvw/v0viarc155swOm4H3/ANQLrYg=</latexit>

⇢0E
0
0

<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0
<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1

<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="uCATebBzdBZ3aPgPb3ZwRo3SzR0=">AAACNHicbVDLSsNAFJ3UV62vVlfiZrAIrkoivpYFNy4rmLbQhDKZTNuhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75gQxo0rb9odVWVvf2Nyqbtd2dvf2D+qNw66KEomJiyMWyX6AFGFUEFdTzUg/lgTxgJFeML0r/N4TkYpG4lGnMfE5Ggs6ohhpI7leGGk1rDftlj0DXCVOSZqgRGfYsI7NIk44ERozpNTAsWPtZ0hqihnJa16iSIzwFI3JwFCBOFF+NkubwzOjhHAUSfOEhjP170aGuFIpD8wkR3qilr1C/M8bJHp062dUxIkmAs8PjRIGdQSLr8OQSoI1Sw1BWFKTFeIJkghrU9DClVAV0fLaghhPUkWxKlRBnnHEORJh5tEwz7wiTKgyJ89Nmc5ydauke9Fyrlv2w2WzfVXWWgUn4BScAwfcgDa4Bx3gAgwoeAGv4M16tz6tL+t7Plqxyp0jsADr5xfQ16ui</latexit>. . .
<latexit sha1_base64="AShHS7Rk5Ttwn6mbL7mLddTKrOg=">AAACN3icbVDLSgMxFM34rPXV6krcBItQN2WmiLosuHFZoS/oDCWTSdvQJDMkGWUY5ifc6o/4Ka7ciVv/wEw7C9t6IHA4517uyfEjRpW27Q9rY3Nre2e3tFfePzg8Oq5UT3oqjCUmXRyyUA58pAijgnQ11YwMIkkQ9xnp+7P73O8/EaloKDo6iYjH0UTQMcVIG2ngdmTdpcHVqFKzG/YccJ04BamBAu1R1TpzgxDHnAiNGVJq6NiR9lIkNcWMZGU3ViRCeIYmZGioQJwoL50HzuClUQI4DqV5QsO5+ncjRVyphPtmkiM9VateLv7nDWM9vvNSKqJYE4EXh8YxgzqE+e9hQCXBmiWGICypyQrxFEmEtelo6Uqg8mhZeUmMpomiWOWqIM845ByJIDUFZqmbhwlU6mSZKdNZrW6d9JoN56ZhP17XWs2i1hI4BxegDhxwC1rgAbRBF2DAwAt4BW/Wu/VpfVnfi9ENq9g5BUuwfn4BNiqsQw==</latexit>

Tr(1)
<latexit sha1_base64="QqyvZofAZeSO6qrCCppv0QRE2+Y=">AAACMHicbVDLSsNAFJ34rPXV6krcBIvgqiRF1GXBjcsW7AOaUiaT23bozCTMTJQQ8gVu9Uf8Gl2JW7/CSZuFbT0wcDjnXu6Z40eMKu04n9bG5tb2zm5pr7x/cHh0XKmedFUYSwIdErJQ9n2sgFEBHU01g34kAXOfQc+f3ed+7wmkoqF41EkEQ44ngo4pwdpIbXdUqTl1Zw57nbgFqaECrVHVOvOCkMQchCYMKzVwnUgPUyw1JQyyshcriDCZ4QkMDBWYgxqm86SZfWmUwB6H0jyh7bn6dyPFXKmE+2aSYz1Vq14u/ucNYj2+G6ZURLEGQRaHxjGzdWjn37YDKoFolhiCiaQmq02mWGKiTTlLVwKVR8vKS2I0TRQlKlcFPJOQcyyC1KNBlnp5mEClbpaZMt3V6tZJt1F3b+pO+7rWbBS1ltA5ukBXyEW3qIkeUAt1EEGAXtArerPerQ/ry/pejG5Yxc4pWoL18wvPjqmS</latexit>

1
<latexit sha1_base64="QqyvZofAZeSO6qrCCppv0QRE2+Y=">AAACMHicbVDLSsNAFJ34rPXV6krcBIvgqiRF1GXBjcsW7AOaUiaT23bozCTMTJQQ8gVu9Uf8Gl2JW7/CSZuFbT0wcDjnXu6Z40eMKu04n9bG5tb2zm5pr7x/cHh0XKmedFUYSwIdErJQ9n2sgFEBHU01g34kAXOfQc+f3ed+7wmkoqF41EkEQ44ngo4pwdpIbXdUqTl1Zw57nbgFqaECrVHVOvOCkMQchCYMKzVwnUgPUyw1JQyyshcriDCZ4QkMDBWYgxqm86SZfWmUwB6H0jyh7bn6dyPFXKmE+2aSYz1Vq14u/ucNYj2+G6ZURLEGQRaHxjGzdWjn37YDKoFolhiCiaQmq02mWGKiTTlLVwKVR8vKS2I0TRQlKlcFPJOQcyyC1KNBlnp5mEClbpaZMt3V6tZJt1F3b+pO+7rWbBS1ltA5ukBXyEW3qIkeUAt1EEGAXtArerPerQ/ry/pejG5Yxc4pWoL18wvPjqmS</latexit>

1
<latexit sha1_base64="PoF6Caj3btqZKeK1MIdq6sCYmQc="></latexit>

p(0|0, 0)
<latexit sha1_base64="XDWUvpUtC08FoykxXqS/euSTzgs="></latexit>

p(0|1, 0)

<latexit sha1_base64="HMjLm1gRxl3L3YCdaMLGrRW4yYc="></latexit>

p(0|0, 1)
<latexit sha1_base64="p1UyJxU/+/AetGl6iysc5Uumgo4="></latexit>

p(0|1, 1)

<latexit sha1_base64="PoF6Caj3btqZKeK1MIdq6sCYmQc="></latexit>

p(0|0, 0)

<latexit sha1_base64="PoF6Caj3btqZKeK1MIdq6sCYmQc="></latexit>

p(0|0, 0)



SDP Hierarchy for Preparation Noncontextuality

Given a distribution are there quantum states           and POVMs            reproducing 
the statistics                                   and satisfying the operational equivalences?

§ Moment matrix 

<latexit sha1_base64="96kQwqpAsoy7dKjNCv2S+2HmHTo=">AAAB8XicdVDJSgNBEK2JW4xb1KOXxiB4GmZETXILePEYwSyYGUJPp5M06ekeunvEMOQvvHhQxKt/482/sbMgrg8KHu9VUVUvSjjTxvPendzS8srqWn69sLG5tb1T3N1rapkqQhtEcqnaEdaUM0EbhhlO24miOI44bUWji6nfuqVKMymuzTihYYwHgvUZwcZKN0EWqKHs3gWTbrHkudVK1ffKyHe9GX6TEixQ7xbfgp4kaUyFIRxr3fG9xIQZVoYRTieFINU0wWSEB7RjqcAx1WE2u3iCjqzSQ32pbAmDZurXiQzHWo/jyHbG2Az1T28q/uV1UtOvhBkTSWqoIPNF/ZQjI9H0fdRjihLDx5Zgopi9FZEhVpgYG1LBhvD/75+keeL65653dVqqnS3iyMMBHMIx+FCGGlxCHRpAQMA9PMKTo50H59l5mbfmnMXMPnyD8/oBFVyRJg==</latexit>

{⇢x}
<latexit sha1_base64="fslrCyiO9eNOEn0q2x3R3LKJ3is=">AAAB8nicdVDLSsNAFL3xWeur6tLNYBFchUS0j11BBJcV7AOSWCbTSTt0MgkzE6GEfoYbF4q49Wvc+TdOH4jPAxcO59zLvfeEKWdKO867tbS8srq2Xtgobm5t7+yW9vbbKskkoS2S8ER2Q6woZ4K2NNOcdlNJcRxy2glHF1O/c0elYom40eOUBjEeCBYxgrWRPD9Hl73wdoz8Sa9Udux6veJUa8i1nRl+kzIs0OyV3vx+QrKYCk04VspznVQHOZaaEU4nRT9TNMVkhAfUM1TgmKogn508QcdG6aMokaaERjP160SOY6XGcWg6Y6yH6qc3Ff/yvExHtSBnIs00FWS+KMo40gma/o/6TFKi+dgQTCQztyIyxBITbVIqmhD+//2TtE9tt2I712flxvkijgIcwhGcgAtVaMAVNKEFBBK4h0d4srT1YD1bL/PWJWsxcwDfYL1+ALGkkNY=</latexit>

{Ey
b }

<latexit sha1_base64="HuK6vCfjHn3RbwO9YwRDrAeGA9o=">AAACC3icdVDJSgNBEO1xjXGLevTSJAgJSJiIZjkIARE8RsgGSRx6Op2kSc9Cd41kGHP34q948aCIV3/Am39jZ0FcHxQ83quiqp7tC67ANN+NhcWl5ZXV2Fp8fWNzazuxs1tXXiApq1FPeLJpE8UEd1kNOAjW9CUjji1Ywx6eTfzGNZOKe24VQp91HNJ3eY9TAlqyEkk/bd+MDsMMPsVtYCOIqnKcPrfsqxC35cCzRhkrkTKzpVLeLBRxLmtO8Zuk0BwVK/HW7no0cJgLVBClWjnTh05EJHAq2DjeDhTzCR2SPmtp6hKHqU40/WWMD7TSxT1P6nIBT9WvExFxlAodW3c6BAbqpzcR//JaAfSKnYi7fgDMpbNFvUBg8PAkGNzlklEQoSaESq5vxXRAJKGg44vrEP7//ZPUj7K5fNa8PE6VT+ZxxNA+SqI0yqECKqMLVEE1RNEtukeP6Mm4Mx6MZ+Nl1rpgzGf20DcYrx9uJJoC</latexit>

p(b|x, y) = Tr(Ey
b ⇢x)

PSD operators used to enforce 
zero-information constraints (OEs)<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1
<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1

<latexit sha1_base64="90YJ36OhFXvgMJXhKzU04XXCYzM=">AAACNnicbVC7TsMwFHV4lvJqYYPFokJiqhLEa6zEwlgk+pCaqHIcpzW1nch2QFGUf2CFL+FXWNgQK5+A02agLUeydHTOvbrHx48ZVdq2P6yV1bX1jc3KVnV7Z3dvv1Y/6KookZh0cMQi2feRIowK0tFUM9KPJUHcZ6TnT24Lv/dEpKKReNBpTDyORoKGFCNtpK6r6IijYa1hN+0p4DJxStIAJdrDunXkBhFOOBEaM6TUwLFj7WVIaooZyatuokiM8ASNyMBQgThRXjaNm8NTowQwjKR5QsOp+ncjQ1yplPtmkiM9VoteIf7nDRId3ngZFXGiicCzQ2HCoI5g8XcYUEmwZqkhCEtqskI8RhJhbRqqzp0JVJEtnxfjcaooVoUqyDOOOEciyFwa5JlbpAlU5uS5adNZ7G6ZdM+bzlXTvr9otC7LXivgGJyAM+CAa9ACd6ANOgCDR/ACXsGb9W59Wl/W92x0xSp3DsEcrJ9fG8+sEw==</latexit>�

<latexit sha1_base64="CkY+RSLjWm/7QA3i2OnESF6HcP4="></latexit>

p(b|x, y)

<latexit sha1_base64="UgX7YWvL+MbnWT6LCcqhWoVNLDw="></latexit>

� : �ij = Tr(O†
iOj)

<latexit sha1_base64="/Vgj7nDBVQcYSo5ETwXs5VBBFzQ="></latexit>

Oi, Oj 2 {1, ⇢x, Ey
b ,�, ⇢x⇢x0 , ⇢xE

y
b , . . . }

<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0
<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1

<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="SfnjPdDu3drWcqA/xvh9lrGPHI8=">AAACO3icbVDLSgMxFM34tr5aXYmbYBFclYz4WgoiuKxgH9CpJZNJnWAeQ5JRyjC/4VZ/xA9x7U7cujfTzsJaD1w4nHMv93DChDNjEXr35uYXFpeWV1Yra+sbm1vV2nbbqFQT2iKKK90NsaGcSdqyzHLaTTTFIuS0Ez5cFn7nkWrDlLy1o4T2Bb6XbMgItk4KAh2rAYJXA3SHBtU6aqAx4CzxS1IHJZqDmrcbRIqkgkpLODam56PE9jOsLSOc5pUgNTTB5AHf056jEgtq+tk4dA4PnBLBodJupIVj9fdFhoUxIxG6TYFtbP56hfif10vt8LyfMZmklkoyeTRMObQKFg3AiGlKLB85golmLiskMdaYWNfT1JfIFNHyypSYxCPDiClUSZ+IEgLLKAtYlGdBESYymZ/nrkz/b3WzpH3U8E8b6Oa4fnFS1roC9sA+OAQ+OAMX4Bo0QQsQkIBn8AJevTfvw/v0viarc155swOm4H3/ANQLrYg=</latexit>

⇢0E
0
0

<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0
<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1

<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="uCATebBzdBZ3aPgPb3ZwRo3SzR0=">AAACNHicbVDLSsNAFJ3UV62vVlfiZrAIrkoivpYFNy4rmLbQhDKZTNuhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75gQxo0rb9odVWVvf2Nyqbtd2dvf2D+qNw66KEomJiyMWyX6AFGFUEFdTzUg/lgTxgJFeML0r/N4TkYpG4lGnMfE5Ggs6ohhpI7leGGk1rDftlj0DXCVOSZqgRGfYsI7NIk44ERozpNTAsWPtZ0hqihnJa16iSIzwFI3JwFCBOFF+NkubwzOjhHAUSfOEhjP170aGuFIpD8wkR3qilr1C/M8bJHp062dUxIkmAs8PjRIGdQSLr8OQSoI1Sw1BWFKTFeIJkghrU9DClVAV0fLaghhPUkWxKlRBnnHEORJh5tEwz7wiTKgyJ89Nmc5ydauke9Fyrlv2w2WzfVXWWgUn4BScAwfcgDa4Bx3gAgwoeAGv4M16tz6tL+t7Plqxyp0jsADr5xfQ16ui</latexit>. . .
<latexit sha1_base64="AShHS7Rk5Ttwn6mbL7mLddTKrOg=">AAACN3icbVDLSgMxFM34rPXV6krcBItQN2WmiLosuHFZoS/oDCWTSdvQJDMkGWUY5ifc6o/4Ka7ciVv/wEw7C9t6IHA4517uyfEjRpW27Q9rY3Nre2e3tFfePzg8Oq5UT3oqjCUmXRyyUA58pAijgnQ11YwMIkkQ9xnp+7P73O8/EaloKDo6iYjH0UTQMcVIG2ngdmTdpcHVqFKzG/YccJ04BamBAu1R1TpzgxDHnAiNGVJq6NiR9lIkNcWMZGU3ViRCeIYmZGioQJwoL50HzuClUQI4DqV5QsO5+ncjRVyphPtmkiM9VateLv7nDWM9vvNSKqJYE4EXh8YxgzqE+e9hQCXBmiWGICypyQrxFEmEtelo6Uqg8mhZeUmMpomiWOWqIM845ByJIDUFZqmbhwlU6mSZKdNZrW6d9JoN56ZhP17XWs2i1hI4BxegDhxwC1rgAbRBF2DAwAt4BW/Wu/VpfVnfi9ENq9g5BUuwfn4BNiqsQw==</latexit>

Tr(1)
<latexit sha1_base64="R+chU80YrnoKNoPp1F9lRAEDfNI="></latexit>

Tr
�
⇢20
�

<latexit sha1_base64="/KHCJWe40VnZH9sSyidp3ARbtlQ="></latexit>

Tr
�
⇢21
�

<latexit sha1_base64="QqyvZofAZeSO6qrCCppv0QRE2+Y=">AAACMHicbVDLSsNAFJ34rPXV6krcBIvgqiRF1GXBjcsW7AOaUiaT23bozCTMTJQQ8gVu9Uf8Gl2JW7/CSZuFbT0wcDjnXu6Z40eMKu04n9bG5tb2zm5pr7x/cHh0XKmedFUYSwIdErJQ9n2sgFEBHU01g34kAXOfQc+f3ed+7wmkoqF41EkEQ44ngo4pwdpIbXdUqTl1Zw57nbgFqaECrVHVOvOCkMQchCYMKzVwnUgPUyw1JQyyshcriDCZ4QkMDBWYgxqm86SZfWmUwB6H0jyh7bn6dyPFXKmE+2aSYz1Vq14u/ucNYj2+G6ZURLEGQRaHxjGzdWjn37YDKoFolhiCiaQmq02mWGKiTTlLVwKVR8vKS2I0TRQlKlcFPJOQcyyC1KNBlnp5mEClbpaZMt3V6tZJt1F3b+pO+7rWbBS1ltA5ukBXyEW3qIkeUAt1EEGAXtArerPerQ/ry/pejG5Yxc4pWoL18wvPjqmS</latexit>

1
<latexit sha1_base64="QqyvZofAZeSO6qrCCppv0QRE2+Y=">AAACMHicbVDLSsNAFJ34rPXV6krcBIvgqiRF1GXBjcsW7AOaUiaT23bozCTMTJQQ8gVu9Uf8Gl2JW7/CSZuFbT0wcDjnXu6Z40eMKu04n9bG5tb2zm5pr7x/cHh0XKmedFUYSwIdErJQ9n2sgFEBHU01g34kAXOfQc+f3ed+7wmkoqF41EkEQ44ngo4pwdpIbXdUqTl1Zw57nbgFqaECrVHVOvOCkMQchCYMKzVwnUgPUyw1JQyyshcriDCZ4QkMDBWYgxqm86SZfWmUwB6H0jyh7bn6dyPFXKmE+2aSYz1Vq14u/ucNYj2+G6ZURLEGQRaHxjGzdWjn37YDKoFolhiCiaQmq02mWGKiTTlLVwKVR8vKS2I0TRQlKlcFPJOQcyyC1KNBlnp5mEClbpaZMt3V6tZJt1F3b+pO+7rWbBS1ltA5ukBXyEW3qIkeUAt1EEGAXtArerPerQ/ry/pejG5Yxc4pWoL18wvPjqmS</latexit>

1
<latexit sha1_base64="V1rIhQcsehE84wz+/5v3BAhYt1M=">AAACN3icbVDLSgMxFM3UV62vVlfiZrAIFaRkiqjLghuXFewDOqVkMmkbmmSGJKMM4/yEW/0RP8WVO3HrH5hpZ2FbDwQO59zLPTleyKjSEH5YhbX1jc2t4nZpZ3dv/6BcOeyoIJKYtHHAAtnzkCKMCtLWVDPSCyVB3GOk601vM7/7SKSigXjQcUgGHI0FHVGMtJF6YQ0+wwt4PixXYR3OYK8SJydVkKM1rFjHrh/giBOhMUNK9R0Y6kGCpKaYkbTkRoqECE/RmPQNFYgTNUhmgVP7zCi+PQqkeULbM/XvRoK4UjH3zCRHeqKWvUz8z+tHenQzSKgII00Enh8aRczWgZ393vapJFiz2BCEJTVZbTxBEmFtOlq44qssWlpaEMNJrChWmSrIEw44R8JPXOqniZuF8VXipKkp01mubpV0GnXnqg7vL6vNRl5rEZyAU1ADDrgGTXAHWqANMGDgBbyCN+vd+rS+rO/5aMHKd47AAqyfXw+Pq6A=</latexit>

p(0|0, 0)
<latexit sha1_base64="V1rIhQcsehE84wz+/5v3BAhYt1M=">AAACN3icbVDLSgMxFM3UV62vVlfiZrAIFaRkiqjLghuXFewDOqVkMmkbmmSGJKMM4/yEW/0RP8WVO3HrH5hpZ2FbDwQO59zLPTleyKjSEH5YhbX1jc2t4nZpZ3dv/6BcOeyoIJKYtHHAAtnzkCKMCtLWVDPSCyVB3GOk601vM7/7SKSigXjQcUgGHI0FHVGMtJF6YQ0+wwt4PixXYR3OYK8SJydVkKM1rFjHrh/giBOhMUNK9R0Y6kGCpKaYkbTkRoqECE/RmPQNFYgTNUhmgVP7zCi+PQqkeULbM/XvRoK4UjH3zCRHeqKWvUz8z+tHenQzSKgII00Enh8aRczWgZ393vapJFiz2BCEJTVZbTxBEmFtOlq44qssWlpaEMNJrChWmSrIEw44R8JPXOqniZuF8VXipKkp01mubpV0GnXnqg7vL6vNRl5rEZyAU1ADDrgGTXAHWqANMGDgBbyCN+vd+rS+rO/5aMHKd47AAqyfXw+Pq6A=</latexit>

p(0|0, 0)
<latexit sha1_base64="r0pt+7PWwYt4qzq27dUQkHbtvzM=">AAACN3icbVDLSsNAFJ3UV62vVlfiJliEClKSIuqy4MZlBfuAJpTJZNIOnZmEmYkSYn7Crf6In+LKnbj1D5y0WdjWAwOHc+7lnjleRIlUlvVhlNbWNza3ytuVnd29/YNq7bAnw1gg3EUhDcXAgxJTwnFXEUXxIBIYMo/ivje9zf3+IxaShPxBJRF2GRxzEhAElZYGUcN6ti+s81G1bjWtGcxVYhekDgp0RjXj2PFDFDPMFaJQyqFtRcpNoVAEUZxVnFjiCKIpHOOhphwyLN10Fjgzz7Tim0Eo9OPKnKl/N1LIpEyYpycZVBO57OXif94wVsGNmxIexQpzND8UxNRUoZn/3vSJwEjRRBOIBNFZTTSBAiKlO1q44ss8WlZZEKNJIgmSucrxEwoZg9xPHeJnqZOH8WVqZ5ku016ubpX0Wk37qmndX9bbraLWMjgBp6ABbHAN2uAOdEAXIEDBC3gFb8a78Wl8Gd/z0ZJR7ByBBRg/vxFeq6E=</latexit>

p(0|1, 0)

<latexit sha1_base64="DCMpbSSsAC96563qL/kYZESywAM=">AAACN3icbVDLSsNAFJ3UV62vVlfiJliEClKSIuqy4MZlBfuAJpTJZNIOnZmEmYkSYn7Crf6In+LKnbj1D5y0WdjWAwOHc+7lnjleRIlUlvVhlNbWNza3ytuVnd29/YNq7bAnw1gg3EUhDcXAgxJTwnFXEUXxIBIYMo/ivje9zf3+IxaShPxBJRF2GRxzEhAElZYGUcN6ti7s81G1bjWtGcxVYhekDgp0RjXj2PFDFDPMFaJQyqFtRcpNoVAEUZxVnFjiCKIpHOOhphwyLN10Fjgzz7Tim0Eo9OPKnKl/N1LIpEyYpycZVBO57OXif94wVsGNmxIexQpzND8UxNRUoZn/3vSJwEjRRBOIBNFZTTSBAiKlO1q44ss8WlZZEKNJIgmSucrxEwoZg9xPHeJnqZOH8WVqZ5ku016ubpX0Wk37qmndX9bbraLWMjgBp6ABbHAN2uAOdEAXIEDBC3gFb8a78Wl8Gd/z0ZJR7ByBBRg/vxFcq6E=</latexit>

p(0|0, 1)
<latexit sha1_base64="1JI6r4UGEjkLPPX149lbtvrkauw=">AAACN3icbVDLSsNAFJ3UV62vVlfiJliEClKSIuqy4MZlBfuAJpTJZNIOnZmEmYkSYn7Crf6In+LKnbj1D5y0WdjWAwOHc+7lnjleRIlUlvVhlNbWNza3ytuVnd29/YNq7bAnw1gg3EUhDcXAgxJTwnFXEUXxIBIYMo/ivje9zf3+IxaShPxBJRF2GRxzEhAElZYGUcN6ti/s81G1bjWtGcxVYhekDgp0RjXj2PFDFDPMFaJQyqFtRcpNoVAEUZxVnFjiCKIpHOOhphwyLN10Fjgzz7Tim0Eo9OPKnKl/N1LIpEyYpycZVBO57OXif94wVsGNmxIexQpzND8UxNRUoZn/3vSJwEjRRBOIBNFZTTSBAiKlO1q44ss8WlZZEKNJIgmSucrxEwoZg9xPHeJnqZOH8WVqZ5ku016ubpX0Wk37qmndX9bbraLWMjgBp6ABbHAN2uAOdEAXIEDBC3gFb8a78Wl8Gd/z0ZJR7ByBBRg/vxMrq6I=</latexit>

p(0|1, 1)

<latexit sha1_base64="V1rIhQcsehE84wz+/5v3BAhYt1M=">AAACN3icbVDLSgMxFM3UV62vVlfiZrAIFaRkiqjLghuXFewDOqVkMmkbmmSGJKMM4/yEW/0RP8WVO3HrH5hpZ2FbDwQO59zLPTleyKjSEH5YhbX1jc2t4nZpZ3dv/6BcOeyoIJKYtHHAAtnzkCKMCtLWVDPSCyVB3GOk601vM7/7SKSigXjQcUgGHI0FHVGMtJF6YQ0+wwt4PixXYR3OYK8SJydVkKM1rFjHrh/giBOhMUNK9R0Y6kGCpKaYkbTkRoqECE/RmPQNFYgTNUhmgVP7zCi+PQqkeULbM/XvRoK4UjH3zCRHeqKWvUz8z+tHenQzSKgII00Enh8aRczWgZ393vapJFiz2BCEJTVZbTxBEmFtOlq44qssWlpaEMNJrChWmSrIEw44R8JPXOqniZuF8VXipKkp01mubpV0GnXnqg7vL6vNRl5rEZyAU1ADDrgGTXAHWqANMGDgBbyCN+vd+rS+rO/5aMHKd47AAqyfXw+Pq6A=</latexit>

p(0|0, 0)

<latexit sha1_base64="dsrp44j5hLqFQ4cTWd3hLd4IrZM="></latexit>

Tr
�
E0

0

�

<latexit sha1_base64="dsrp44j5hLqFQ4cTWd3hLd4IrZM="></latexit>

Tr
�
E0

0

�

<latexit sha1_base64="gX5uDWzkZ4uFaXDPCFiY4O6Biuo="></latexit>

Tr
�
E1

0

�

<latexit sha1_base64="gX5uDWzkZ4uFaXDPCFiY4O6Biuo="></latexit>

Tr
�
E1

0

�

<latexit sha1_base64="jKz+2Izls1JhRpRXi4yZT3/ljYw=">AAACOnicbVDLSsNAFJ34rPXV6krcBItQNyUpoi4LblxW6AuSUiaTaTt0HmFmooSQz3CrP+KPuHUnbv0AJ20WtvXAhcM593IPJ4goUdpxPqyNza3tnd3SXnn/4PDouFI96SkRS4S7SFAhBwFUmBKOu5poigeRxJAFFPeD2X3u95+wVETwjk4iPGRwwsmYIKiN5PkdWfcVmTB4NarUnIYzh71O3ILUQIH2qGqd+aFAMcNcIwqV8lwn0sMUSk0QxVnZjxWOIJrBCfYM5ZBhNUznmTP70iihPRbSDNf2XP17kUKmVMICs8mgnqpVLxf/87xYj++GKeFRrDFHi0fjmNpa2HkBdkgkRpomhkAkiclqoymUEGlT09KXUOXRsvKSGE0TRZDKVY6fkWAM8jD1SZilfh4mVKmbZaZMd7W6ddJrNtybhvN4XWs1i1pL4BxcgDpwwS1ogQfQBl2AgAAv4BW8We/Wp/VlfS9WN6zi5hQswfr5BfY7raU=</latexit>

Tr(�)



SDP Hierarchy for Preparation Noncontextuality

Given a distribution are there quantum states           and POVMs            reproducing 
the statistics                                   and satisfying the operational equivalences?

§ Moment matrix 

<latexit sha1_base64="96kQwqpAsoy7dKjNCv2S+2HmHTo=">AAAB8XicdVDJSgNBEK2JW4xb1KOXxiB4GmZETXILePEYwSyYGUJPp5M06ekeunvEMOQvvHhQxKt/482/sbMgrg8KHu9VUVUvSjjTxvPendzS8srqWn69sLG5tb1T3N1rapkqQhtEcqnaEdaUM0EbhhlO24miOI44bUWji6nfuqVKMymuzTihYYwHgvUZwcZKN0EWqKHs3gWTbrHkudVK1ffKyHe9GX6TEixQ7xbfgp4kaUyFIRxr3fG9xIQZVoYRTieFINU0wWSEB7RjqcAx1WE2u3iCjqzSQ32pbAmDZurXiQzHWo/jyHbG2Az1T28q/uV1UtOvhBkTSWqoIPNF/ZQjI9H0fdRjihLDx5Zgopi9FZEhVpgYG1LBhvD/75+keeL65653dVqqnS3iyMMBHMIx+FCGGlxCHRpAQMA9PMKTo50H59l5mbfmnMXMPnyD8/oBFVyRJg==</latexit>

{⇢x}
<latexit sha1_base64="fslrCyiO9eNOEn0q2x3R3LKJ3is=">AAAB8nicdVDLSsNAFL3xWeur6tLNYBFchUS0j11BBJcV7AOSWCbTSTt0MgkzE6GEfoYbF4q49Wvc+TdOH4jPAxcO59zLvfeEKWdKO867tbS8srq2Xtgobm5t7+yW9vbbKskkoS2S8ER2Q6woZ4K2NNOcdlNJcRxy2glHF1O/c0elYom40eOUBjEeCBYxgrWRPD9Hl73wdoz8Sa9Udux6veJUa8i1nRl+kzIs0OyV3vx+QrKYCk04VspznVQHOZaaEU4nRT9TNMVkhAfUM1TgmKogn508QcdG6aMokaaERjP160SOY6XGcWg6Y6yH6qc3Ff/yvExHtSBnIs00FWS+KMo40gma/o/6TFKi+dgQTCQztyIyxBITbVIqmhD+//2TtE9tt2I712flxvkijgIcwhGcgAtVaMAVNKEFBBK4h0d4srT1YD1bL/PWJWsxcwDfYL1+ALGkkNY=</latexit>

{Ey
b }

<latexit sha1_base64="HuK6vCfjHn3RbwO9YwRDrAeGA9o=">AAACC3icdVDJSgNBEO1xjXGLevTSJAgJSJiIZjkIARE8RsgGSRx6Op2kSc9Cd41kGHP34q948aCIV3/Am39jZ0FcHxQ83quiqp7tC67ANN+NhcWl5ZXV2Fp8fWNzazuxs1tXXiApq1FPeLJpE8UEd1kNOAjW9CUjji1Ywx6eTfzGNZOKe24VQp91HNJ3eY9TAlqyEkk/bd+MDsMMPsVtYCOIqnKcPrfsqxC35cCzRhkrkTKzpVLeLBRxLmtO8Zuk0BwVK/HW7no0cJgLVBClWjnTh05EJHAq2DjeDhTzCR2SPmtp6hKHqU40/WWMD7TSxT1P6nIBT9WvExFxlAodW3c6BAbqpzcR//JaAfSKnYi7fgDMpbNFvUBg8PAkGNzlklEQoSaESq5vxXRAJKGg44vrEP7//ZPUj7K5fNa8PE6VT+ZxxNA+SqI0yqECKqMLVEE1RNEtukeP6Mm4Mx6MZ+Nl1rpgzGf20DcYrx9uJJoC</latexit>

p(b|x, y) = Tr(Ey
b ⇢x)

PSD operators used to enforce 
zero-information constraints (OEs)

§ How to enforce the operational equivalences, positivity (         )? 
<latexit sha1_base64="BAyzo9DDnItm8CpekK89Ur24/i0="></latexit>

⇢x ⌫ 0

<latexit sha1_base64="CkY+RSLjWm/7QA3i2OnESF6HcP4="></latexit>

p(b|x, y)

Necessary Conditions

<latexit sha1_base64="UgX7YWvL+MbnWT6LCcqhWoVNLDw="></latexit>

� : �ij = Tr(O†
iOj)

<latexit sha1_base64="/Vgj7nDBVQcYSo5ETwXs5VBBFzQ="></latexit>

Oi, Oj 2 {1, ⇢x, Ey
b ,�, ⇢x⇢x0 , ⇢xE

y
b , . . . }

<latexit sha1_base64="9GgWOWaekvkwhdoSvQimLx9I/f0="></latexit>

� ⌫ 0

�1,⇢x = 1

�⇢x,E
y
b
= p(b|x, y)
...

<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1
<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1

<latexit sha1_base64="90YJ36OhFXvgMJXhKzU04XXCYzM=">AAACNnicbVC7TsMwFHV4lvJqYYPFokJiqhLEa6zEwlgk+pCaqHIcpzW1nch2QFGUf2CFL+FXWNgQK5+A02agLUeydHTOvbrHx48ZVdq2P6yV1bX1jc3KVnV7Z3dvv1Y/6KookZh0cMQi2feRIowK0tFUM9KPJUHcZ6TnT24Lv/dEpKKReNBpTDyORoKGFCNtpK6r6IijYa1hN+0p4DJxStIAJdrDunXkBhFOOBEaM6TUwLFj7WVIaooZyatuokiM8ASNyMBQgThRXjaNm8NTowQwjKR5QsOp+ncjQ1yplPtmkiM9VoteIf7nDRId3ngZFXGiicCzQ2HCoI5g8XcYUEmwZqkhCEtqskI8RhJhbRqqzp0JVJEtnxfjcaooVoUqyDOOOEciyFwa5JlbpAlU5uS5adNZ7G6ZdM+bzlXTvr9otC7LXivgGJyAM+CAa9ACd6ANOgCDR/ACXsGb9W59Wl/W92x0xSp3DsEcrJ9fG8+sEw==</latexit>�
<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0

<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1
<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="SfnjPdDu3drWcqA/xvh9lrGPHI8=">AAACO3icbVDLSgMxFM34tr5aXYmbYBFclYz4WgoiuKxgH9CpJZNJnWAeQ5JRyjC/4VZ/xA9x7U7cujfTzsJaD1w4nHMv93DChDNjEXr35uYXFpeWV1Yra+sbm1vV2nbbqFQT2iKKK90NsaGcSdqyzHLaTTTFIuS0Ez5cFn7nkWrDlLy1o4T2Bb6XbMgItk4KAh2rAYJXA3SHBtU6aqAx4CzxS1IHJZqDmrcbRIqkgkpLODam56PE9jOsLSOc5pUgNTTB5AHf056jEgtq+tk4dA4PnBLBodJupIVj9fdFhoUxIxG6TYFtbP56hfif10vt8LyfMZmklkoyeTRMObQKFg3AiGlKLB85golmLiskMdaYWNfT1JfIFNHyypSYxCPDiClUSZ+IEgLLKAtYlGdBESYymZ/nrkz/b3WzpH3U8E8b6Oa4fnFS1roC9sA+OAQ+OAMX4Bo0QQsQkIBn8AJevTfvw/v0viarc155swOm4H3/ANQLrYg=</latexit>

⇢0E
0
0

<latexit sha1_base64="AShHS7Rk5Ttwn6mbL7mLddTKrOg=">AAACN3icbVDLSgMxFM34rPXV6krcBItQN2WmiLosuHFZoS/oDCWTSdvQJDMkGWUY5ifc6o/4Ka7ciVv/wEw7C9t6IHA4517uyfEjRpW27Q9rY3Nre2e3tFfePzg8Oq5UT3oqjCUmXRyyUA58pAijgnQ11YwMIkkQ9xnp+7P73O8/EaloKDo6iYjH0UTQMcVIG2ngdmTdpcHVqFKzG/YccJ04BamBAu1R1TpzgxDHnAiNGVJq6NiR9lIkNcWMZGU3ViRCeIYmZGioQJwoL50HzuClUQI4DqV5QsO5+ncjRVyphPtmkiM9VateLv7nDWM9vvNSKqJYE4EXh8YxgzqE+e9hQCXBmiWGICypyQrxFEmEtelo6Uqg8mhZeUmMpomiWOWqIM845ByJIDUFZqmbhwlU6mSZKdNZrW6d9JoN56ZhP17XWs2i1hI4BxegDhxwC1rgAbRBF2DAwAt4BW/Wu/VpfVnfi9ENq9g5BUuwfn4BNiqsQw==</latexit>

Tr(1)
<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0

<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1
<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="R+chU80YrnoKNoPp1F9lRAEDfNI="></latexit>

Tr
�
⇢20
�

<latexit sha1_base64="/KHCJWe40VnZH9sSyidp3ARbtlQ="></latexit>

Tr
�
⇢21
�

<latexit sha1_base64="QqyvZofAZeSO6qrCCppv0QRE2+Y=">AAACMHicbVDLSsNAFJ34rPXV6krcBIvgqiRF1GXBjcsW7AOaUiaT23bozCTMTJQQ8gVu9Uf8Gl2JW7/CSZuFbT0wcDjnXu6Z40eMKu04n9bG5tb2zm5pr7x/cHh0XKmedFUYSwIdErJQ9n2sgFEBHU01g34kAXOfQc+f3ed+7wmkoqF41EkEQ44ngo4pwdpIbXdUqTl1Zw57nbgFqaECrVHVOvOCkMQchCYMKzVwnUgPUyw1JQyyshcriDCZ4QkMDBWYgxqm86SZfWmUwB6H0jyh7bn6dyPFXKmE+2aSYz1Vq14u/ucNYj2+G6ZURLEGQRaHxjGzdWjn37YDKoFolhiCiaQmq02mWGKiTTlLVwKVR8vKS2I0TRQlKlcFPJOQcyyC1KNBlnp5mEClbpaZMt3V6tZJt1F3b+pO+7rWbBS1ltA5ukBXyEW3qIkeUAt1EEGAXtArerPerQ/ry/pejG5Yxc4pWoL18wvPjqmS</latexit>

1
<latexit sha1_base64="QqyvZofAZeSO6qrCCppv0QRE2+Y=">AAACMHicbVDLSsNAFJ34rPXV6krcBIvgqiRF1GXBjcsW7AOaUiaT23bozCTMTJQQ8gVu9Uf8Gl2JW7/CSZuFbT0wcDjnXu6Z40eMKu04n9bG5tb2zm5pr7x/cHh0XKmedFUYSwIdErJQ9n2sgFEBHU01g34kAXOfQc+f3ed+7wmkoqF41EkEQ44ngo4pwdpIbXdUqTl1Zw57nbgFqaECrVHVOvOCkMQchCYMKzVwnUgPUyw1JQyyshcriDCZ4QkMDBWYgxqm86SZfWmUwB6H0jyh7bn6dyPFXKmE+2aSYz1Vq14u/ucNYj2+G6ZURLEGQRaHxjGzdWjn37YDKoFolhiCiaQmq02mWGKiTTlLVwKVR8vKS2I0TRQlKlcFPJOQcyyC1KNBlnp5mEClbpaZMt3V6tZJt1F3b+pO+7rWbBS1ltA5ukBXyEW3qIkeUAt1EEGAXtArerPerQ/ry/pejG5Yxc4pWoL18wvPjqmS</latexit>

1
<latexit sha1_base64="V1rIhQcsehE84wz+/5v3BAhYt1M=">AAACN3icbVDLSgMxFM3UV62vVlfiZrAIFaRkiqjLghuXFewDOqVkMmkbmmSGJKMM4/yEW/0RP8WVO3HrH5hpZ2FbDwQO59zLPTleyKjSEH5YhbX1jc2t4nZpZ3dv/6BcOeyoIJKYtHHAAtnzkCKMCtLWVDPSCyVB3GOk601vM7/7SKSigXjQcUgGHI0FHVGMtJF6YQ0+wwt4PixXYR3OYK8SJydVkKM1rFjHrh/giBOhMUNK9R0Y6kGCpKaYkbTkRoqECE/RmPQNFYgTNUhmgVP7zCi+PQqkeULbM/XvRoK4UjH3zCRHeqKWvUz8z+tHenQzSKgII00Enh8aRczWgZ393vapJFiz2BCEJTVZbTxBEmFtOlq44qssWlpaEMNJrChWmSrIEw44R8JPXOqniZuF8VXipKkp01mubpV0GnXnqg7vL6vNRl5rEZyAU1ADDrgGTXAHWqANMGDgBbyCN+vd+rS+rO/5aMHKd47AAqyfXw+Pq6A=</latexit>

p(0|0, 0)
<latexit sha1_base64="V1rIhQcsehE84wz+/5v3BAhYt1M=">AAACN3icbVDLSgMxFM3UV62vVlfiZrAIFaRkiqjLghuXFewDOqVkMmkbmmSGJKMM4/yEW/0RP8WVO3HrH5hpZ2FbDwQO59zLPTleyKjSEH5YhbX1jc2t4nZpZ3dv/6BcOeyoIJKYtHHAAtnzkCKMCtLWVDPSCyVB3GOk601vM7/7SKSigXjQcUgGHI0FHVGMtJF6YQ0+wwt4PixXYR3OYK8SJydVkKM1rFjHrh/giBOhMUNK9R0Y6kGCpKaYkbTkRoqECE/RmPQNFYgTNUhmgVP7zCi+PQqkeULbM/XvRoK4UjH3zCRHeqKWvUz8z+tHenQzSKgII00Enh8aRczWgZ393vapJFiz2BCEJTVZbTxBEmFtOlq44qssWlpaEMNJrChWmSrIEw44R8JPXOqniZuF8VXipKkp01mubpV0GnXnqg7vL6vNRl5rEZyAU1ADDrgGTXAHWqANMGDgBbyCN+vd+rS+rO/5aMHKd47AAqyfXw+Pq6A=</latexit>

p(0|0, 0)
<latexit sha1_base64="r0pt+7PWwYt4qzq27dUQkHbtvzM=">AAACN3icbVDLSsNAFJ3UV62vVlfiJliEClKSIuqy4MZlBfuAJpTJZNIOnZmEmYkSYn7Crf6In+LKnbj1D5y0WdjWAwOHc+7lnjleRIlUlvVhlNbWNza3ytuVnd29/YNq7bAnw1gg3EUhDcXAgxJTwnFXEUXxIBIYMo/ivje9zf3+IxaShPxBJRF2GRxzEhAElZYGUcN6ti+s81G1bjWtGcxVYhekDgp0RjXj2PFDFDPMFaJQyqFtRcpNoVAEUZxVnFjiCKIpHOOhphwyLN10Fjgzz7Tim0Eo9OPKnKl/N1LIpEyYpycZVBO57OXif94wVsGNmxIexQpzND8UxNRUoZn/3vSJwEjRRBOIBNFZTTSBAiKlO1q44ss8WlZZEKNJIgmSucrxEwoZg9xPHeJnqZOH8WVqZ5ku016ubpX0Wk37qmndX9bbraLWMjgBp6ABbHAN2uAOdEAXIEDBC3gFb8a78Wl8Gd/z0ZJR7ByBBRg/vxFeq6E=</latexit>

p(0|1, 0)

<latexit sha1_base64="DCMpbSSsAC96563qL/kYZESywAM=">AAACN3icbVDLSsNAFJ3UV62vVlfiJliEClKSIuqy4MZlBfuAJpTJZNIOnZmEmYkSYn7Crf6In+LKnbj1D5y0WdjWAwOHc+7lnjleRIlUlvVhlNbWNza3ytuVnd29/YNq7bAnw1gg3EUhDcXAgxJTwnFXEUXxIBIYMo/ivje9zf3+IxaShPxBJRF2GRxzEhAElZYGUcN6ti7s81G1bjWtGcxVYhekDgp0RjXj2PFDFDPMFaJQyqFtRcpNoVAEUZxVnFjiCKIpHOOhphwyLN10Fjgzz7Tim0Eo9OPKnKl/N1LIpEyYpycZVBO57OXif94wVsGNmxIexQpzND8UxNRUoZn/3vSJwEjRRBOIBNFZTTSBAiKlO1q44ss8WlZZEKNJIgmSucrxEwoZg9xPHeJnqZOH8WVqZ5ku016ubpX0Wk37qmndX9bbraLWMjgBp6ABbHAN2uAOdEAXIEDBC3gFb8a78Wl8Gd/z0ZJR7ByBBRg/vxFcq6E=</latexit>

p(0|0, 1)
<latexit sha1_base64="1JI6r4UGEjkLPPX149lbtvrkauw=">AAACN3icbVDLSsNAFJ3UV62vVlfiJliEClKSIuqy4MZlBfuAJpTJZNIOnZmEmYkSYn7Crf6In+LKnbj1D5y0WdjWAwOHc+7lnjleRIlUlvVhlNbWNza3ytuVnd29/YNq7bAnw1gg3EUhDcXAgxJTwnFXEUXxIBIYMo/ivje9zf3+IxaShPxBJRF2GRxzEhAElZYGUcN6ti/s81G1bjWtGcxVYhekDgp0RjXj2PFDFDPMFaJQyqFtRcpNoVAEUZxVnFjiCKIpHOOhphwyLN10Fjgzz7Tim0Eo9OPKnKl/N1LIpEyYpycZVBO57OXif94wVsGNmxIexQpzND8UxNRUoZn/3vSJwEjRRBOIBNFZTTSBAiKlO1q44ss8WlZZEKNJIgmSucrxEwoZg9xPHeJnqZOH8WVqZ5ku016ubpX0Wk37qmndX9bbraLWMjgBp6ABbHAN2uAOdEAXIEDBC3gFb8a78Wl8Gd/z0ZJR7ByBBRg/vxMrq6I=</latexit>

p(0|1, 1)

<latexit sha1_base64="V1rIhQcsehE84wz+/5v3BAhYt1M=">AAACN3icbVDLSgMxFM3UV62vVlfiZrAIFaRkiqjLghuXFewDOqVkMmkbmmSGJKMM4/yEW/0RP8WVO3HrH5hpZ2FbDwQO59zLPTleyKjSEH5YhbX1jc2t4nZpZ3dv/6BcOeyoIJKYtHHAAtnzkCKMCtLWVDPSCyVB3GOk601vM7/7SKSigXjQcUgGHI0FHVGMtJF6YQ0+wwt4PixXYR3OYK8SJydVkKM1rFjHrh/giBOhMUNK9R0Y6kGCpKaYkbTkRoqECE/RmPQNFYgTNUhmgVP7zCi+PQqkeULbM/XvRoK4UjH3zCRHeqKWvUz8z+tHenQzSKgII00Enh8aRczWgZ393vapJFiz2BCEJTVZbTxBEmFtOlq44qssWlpaEMNJrChWmSrIEw44R8JPXOqniZuF8VXipKkp01mubpV0GnXnqg7vL6vNRl5rEZyAU1ADDrgGTXAHWqANMGDgBbyCN+vd+rS+rO/5aMHKd47AAqyfXw+Pq6A=</latexit>

p(0|0, 0)

<latexit sha1_base64="uCATebBzdBZ3aPgPb3ZwRo3SzR0=">AAACNHicbVDLSsNAFJ3UV62vVlfiZrAIrkoivpYFNy4rmLbQhDKZTNuhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75gQxo0rb9odVWVvf2Nyqbtd2dvf2D+qNw66KEomJiyMWyX6AFGFUEFdTzUg/lgTxgJFeML0r/N4TkYpG4lGnMfE5Ggs6ohhpI7leGGk1rDftlj0DXCVOSZqgRGfYsI7NIk44ERozpNTAsWPtZ0hqihnJa16iSIzwFI3JwFCBOFF+NkubwzOjhHAUSfOEhjP170aGuFIpD8wkR3qilr1C/M8bJHp062dUxIkmAs8PjRIGdQSLr8OQSoI1Sw1BWFKTFeIJkghrU9DClVAV0fLaghhPUkWxKlRBnnHEORJh5tEwz7wiTKgyJ89Nmc5ydauke9Fyrlv2w2WzfVXWWgUn4BScAwfcgDa4Bx3gAgwoeAGv4M16tz6tL+t7Plqxyp0jsADr5xfQ16ui</latexit>. . .
<latexit sha1_base64="/6RAvoYqmGW02EUE1R9fVGBxM68="></latexit>

Tr
�
E0

0

�

<latexit sha1_base64="/6RAvoYqmGW02EUE1R9fVGBxM68="></latexit>

Tr
�
E0

0

�

<latexit sha1_base64="AIR9axJ5EuCCbeF6t3zd7/kWeTg="></latexit>

Tr
�
E1

0

�

<latexit sha1_base64="AIR9axJ5EuCCbeF6t3zd7/kWeTg="></latexit>

Tr
�
E1

0

�

<latexit sha1_base64="jKz+2Izls1JhRpRXi4yZT3/ljYw=">AAACOnicbVDLSsNAFJ34rPXV6krcBItQNyUpoi4LblxW6AuSUiaTaTt0HmFmooSQz3CrP+KPuHUnbv0AJ20WtvXAhcM593IPJ4goUdpxPqyNza3tnd3SXnn/4PDouFI96SkRS4S7SFAhBwFUmBKOu5poigeRxJAFFPeD2X3u95+wVETwjk4iPGRwwsmYIKiN5PkdWfcVmTB4NarUnIYzh71O3ILUQIH2qGqd+aFAMcNcIwqV8lwn0sMUSk0QxVnZjxWOIJrBCfYM5ZBhNUznmTP70iihPRbSDNf2XP17kUKmVMICs8mgnqpVLxf/87xYj++GKeFRrDFHi0fjmNpa2HkBdkgkRpomhkAkiclqoymUEGlT09KXUOXRsvKSGE0TRZDKVY6fkWAM8jD1SZilfh4mVKmbZaZMd7W6ddJrNtybhvN4XWs1i1pL4BxcgDpwwS1ogQfQBl2AgAAv4BW8We/Wp/VlfS9WN6zi5hQswfr5BfY7raU=</latexit>

Tr(�)



Localising Matrices for Noncontextuality

§ State positivity: 

<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1
<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1

<latexit sha1_base64="u2UiAHSBnJ3MNzQPY4phsp8lDy0=">AAACNXicbVC7TsMwFHXKq5RXCxssFhUSU5UgXmMlFsYikbZSE1WO47ZWbSeyHVAU5RtY4Uv4FgY2xMov4LQZaMuRLB2dc6/u8QliRpW27Q+rsra+sblV3a7t7O7tH9Qbh10VJRITF0cskv0AKcKoIK6mmpF+LAniASO9YHpX+L0nIhWNxKNOY+JzNBZ0RDHSRnK9MNJqWG/aLXsGuEqckjRBic6wYR2bRZxwIjRmSKmBY8faz5DUFDOS17xEkRjhKRqTgaECcaL8bJY2h2dGCeEokuYJDWfq340McaVSHphJjvRELXuF+J83SPTo1s+oiBNNBJ4fGiUM6ggWX4chlQRrlhqCsKQmK8QTJBHWpqDawplQFdnyRTGepIpiVaiCPOOIcyTCzKNhnnlFmlBlTp6bNp3l7lZJ96LlXLfsh8tm+6rstQpOwCk4Bw64AW1wDzrABRhQ8AJewZv1bn1aX9b3fLRilTtHYAHWzy9XwKuy</latexit>

. . .

<latexit sha1_base64="S8qU7tewq6+wWDw3I+2oPVetw58=">AAACMXicbVDLSsNAFJ34rPXV6k43wSK4Kon4WhbcuGzBPqAJZTK5bYfOTMLMRCkhX+BWv8Sv6U7c+hNO2ixs64GBwzn3cs+cIGZUaceZWRubW9s7u6W98v7B4dFxpXrSUVEiCbRJxCLZC7ACRgW0NdUMerEEzAMG3WDymPvdF5CKRuJZT2PwOR4JOqQEayO13EGl5tSdOex14hakhgo0B1XrzAsjknAQmjCsVN91Yu2nWGpKGGRlL1EQYzLBI+gbKjAH5afzpJl9aZTQHkbSPKHtufp3I8VcqSkPzCTHeqxWvVz8z+snevjgp1TEiQZBFoeGCbN1ZOfftkMqgWg2NQQTSU1Wm4yxxESbcspLZ0KVZ8uWxXg8VZSoXBXwSiLOsQhTj4ZZ6uVpQpW6WWbadFe7Wyed67p7V3daN7XGbdFrCZ2jC3SFXHSPGugJNVEbEQToDb2jD+vTmllf1vdidMMqdk7REqyfX1V1qaU=</latexit>

1

<latexit sha1_base64="u2UiAHSBnJ3MNzQPY4phsp8lDy0=">AAACNXicbVC7TsMwFHXKq5RXCxssFhUSU5UgXmMlFsYikbZSE1WO47ZWbSeyHVAU5RtY4Uv4FgY2xMov4LQZaMuRLB2dc6/u8QliRpW27Q+rsra+sblV3a7t7O7tH9Qbh10VJRITF0cskv0AKcKoIK6mmpF+LAniASO9YHpX+L0nIhWNxKNOY+JzNBZ0RDHSRnK9MNJqWG/aLXsGuEqckjRBic6wYR2bRZxwIjRmSKmBY8faz5DUFDOS17xEkRjhKRqTgaECcaL8bJY2h2dGCeEokuYJDWfq340McaVSHphJjvRELXuF+J83SPTo1s+oiBNNBJ4fGiUM6ggWX4chlQRrlhqCsKQmK8QTJBHWpqDawplQFdnyRTGepIpiVaiCPOOIcyTCzKNhnnlFmlBlTp6bNp3l7lZJ96LlXLfsh8tm+6rstQpOwCk4Bw64AW1wDzrABRhQ8AJewZv1bn1aX9b3fLRilTtHYAHWzy9XwKuy</latexit>

...

<latexit sha1_base64="xGO9PYpHg0/40T5iQ1Ny6BiGzow=">AAACNXicbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssKpi00sUwmk3bozCTMTJQQ8g1u9Uv8FhfuxK2/4KTNwrYeGDiccy/3zPFjSqSyrA+jsrK6tr5R3axtbe/s7tUb+10ZJQJhB0U0En0fSkwJx44iiuJ+LDBkPsU9f3JT+L0nLCSJ+INKY+wxOOIkJAgqLTm3Q+vRGtabVsuawlwmdkmaoERn2DAO3SBCCcNcIQqlHNhWrLwMCkUQxXnNTSSOIZrAER5oyiHD0sumaXPzRCuBGUZCP67Mqfp3I4NMypT5epJBNZaLXiH+5w0SFV57GeFxojBHs0NhQk0VmcXXzYAIjBRNNYFIEJ3VRGMoIFK6oNrcmUAW2fJ5MR6nkiBZqBw/o4gxyIPMJUGeuUWaQGZ2nus27cXulkn3rGVftqz782b7ouy1Co7AMTgFNrgCbXAHOsABCBDwAl7Bm/FufBpfxvdstGKUOwdgDsbPLxKOqv4=</latexit>

E0
0

<latexit sha1_base64="SBkL3JUhLHU4js2QOzd6MjHd1uU=">AAACNXicbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssKpi00sUwmk3bozCTMTJQQ8g1u9Uv8FhfuxK2/4KTNwrYeGDiccy/3zPFjSqSyrA+jsrK6tr5R3axtbe/s7tUb+10ZJQJhB0U0En0fSkwJx44iiuJ+LDBkPsU9f3JT+L0nLCSJ+INKY+wxOOIkJAgqLTm3Q+vRHtabVsuawlwmdkmaoERn2DAO3SBCCcNcIQqlHNhWrLwMCkUQxXnNTSSOIZrAER5oyiHD0sumaXPzRCuBGUZCP67Mqfp3I4NMypT5epJBNZaLXiH+5w0SFV57GeFxojBHs0NhQk0VmcXXzYAIjBRNNYFIEJ3VRGMoIFK6oNrcmUAW2fJ5MR6nkiBZqBw/o4gxyIPMJUGeuUWaQGZ2nus27cXulkn3rGVftqz782b7ouy1Co7AMTgFNrgCbXAHOsABCBDwAl7Bm/FufBpfxvdstGKUOwdgDsbPLxRbqv8=</latexit>

E1
0

<latexit sha1_base64="xGO9PYpHg0/40T5iQ1Ny6BiGzow=">AAACNXicbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssKpi00sUwmk3bozCTMTJQQ8g1u9Uv8FhfuxK2/4KTNwrYeGDiccy/3zPFjSqSyrA+jsrK6tr5R3axtbe/s7tUb+10ZJQJhB0U0En0fSkwJx44iiuJ+LDBkPsU9f3JT+L0nLCSJ+INKY+wxOOIkJAgqLTm3Q+vRGtabVsuawlwmdkmaoERn2DAO3SBCCcNcIQqlHNhWrLwMCkUQxXnNTSSOIZrAER5oyiHD0sumaXPzRCuBGUZCP67Mqfp3I4NMypT5epJBNZaLXiH+5w0SFV57GeFxojBHs0NhQk0VmcXXzYAIjBRNNYFIEJ3VRGMoIFK6oNrcmUAW2fJ5MR6nkiBZqBw/o4gxyIPMJUGeuUWaQGZ2nus27cXulkn3rGVftqz782b7ouy1Co7AMTgFNrgCbXAHOsABCBDwAl7Bm/FufBpfxvdstGKUOwdgDsbPLxKOqv4=</latexit>

E0
0

<latexit sha1_base64="SBkL3JUhLHU4js2QOzd6MjHd1uU=">AAACNXicbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssKpi00sUwmk3bozCTMTJQQ8g1u9Uv8FhfuxK2/4KTNwrYeGDiccy/3zPFjSqSyrA+jsrK6tr5R3axtbe/s7tUb+10ZJQJhB0U0En0fSkwJx44iiuJ+LDBkPsU9f3JT+L0nLCSJ+INKY+wxOOIkJAgqLTm3Q+vRHtabVsuawlwmdkmaoERn2DAO3SBCCcNcIQqlHNhWrLwMCkUQxXnNTSSOIZrAER5oyiHD0sumaXPzRCuBGUZCP67Mqfp3I4NMypT5epJBNZaLXiH+5w0SFV57GeFxojBHs0NhQk0VmcXXzYAIjBRNNYFIEJ3VRGMoIFK6oNrcmUAW2fJ5MR6nkiBZqBw/o4gxyIPMJUGeuUWaQGZ2nus27cXulkn3rGVftqz782b7ouy1Co7AMTgFNrgCbXAHOsABCBDwAl7Bm/FufBpfxvdstGKUOwdgDsbPLxRbqv8=</latexit>

E1
0

<latexit sha1_base64="SG1jxZpplyQsp4V5U2I+GOGdIVA=">AAACOHicbVDLSsNAFJ3UV62vVne6CRahgpRERF0W3LisYB/QhDKZTNqhM5MwM1FDzE+41S/xT9y5E7d+gZM2C9t6YOBwzr3cM8eLKJHKsj6M0srq2vpGebOytb2zu1et7XdlGAuEOyikoeh7UGJKOO4ooijuRwJD5lHc8yY3ud97wEKSkN+rJMIugyNOAoKg0lI/aljPT2fW6bBat5rWFOYysQtSBwXaw5px6PghihnmClEo5cC2IuWmUCiCKM4qTixxBNEEjvBAUw4Zlm46DZyZJ1rxzSAU+nFlTtW/GylkUibM05MMqrFc9HLxP28Qq+DaTQmPYoU5mh0KYmqq0Mx/b/pEYKRooglEguisJhpDAZHSHVXmzvgyz5bNi9E4kQTJXOX4EYWMQe6nDvGz1MnT+DK1s0y3aS92t0y65037smndXdRbjaLXMjgCx6ABbHAFWuAWtEEHIEDBC3gFb8a78Wl8Gd+z0ZJR7ByAORg/vxXcq+4=</latexit>

p(0|x, 0)
<latexit sha1_base64="SG1jxZpplyQsp4V5U2I+GOGdIVA=">AAACOHicbVDLSsNAFJ3UV62vVne6CRahgpRERF0W3LisYB/QhDKZTNqhM5MwM1FDzE+41S/xT9y5E7d+gZM2C9t6YOBwzr3cM8eLKJHKsj6M0srq2vpGebOytb2zu1et7XdlGAuEOyikoeh7UGJKOO4ooijuRwJD5lHc8yY3ud97wEKSkN+rJMIugyNOAoKg0lI/aljPT2fW6bBat5rWFOYysQtSBwXaw5px6PghihnmClEo5cC2IuWmUCiCKM4qTixxBNEEjvBAUw4Zlm46DZyZJ1rxzSAU+nFlTtW/GylkUibM05MMqrFc9HLxP28Qq+DaTQmPYoU5mh0KYmqq0Mx/b/pEYKRooglEguisJhpDAZHSHVXmzvgyz5bNi9E4kQTJXOX4EYWMQe6nDvGz1MnT+DK1s0y3aS92t0y65037smndXdRbjaLXMjgCx6ABbHAFWuAWtEEHIEDBC3gFb8a78Wl8Gd+z0ZJR7ByAORg/vxXcq+4=</latexit>

p(0|x, 0)

<latexit sha1_base64="kl+eP3qrobJXQX1QoGqo+FCctP0=">AAACOHicbVDLSsNAFJ3UV62vVne6CRahgpRERF0W3LisYB/QhDKZTNqhM5MwM1FDzE+41S/xT9y5E7d+gZM2C9t6YOBwzr3cM8eLKJHKsj6M0srq2vpGebOytb2zu1et7XdlGAuEOyikoeh7UGJKOO4ooijuRwJD5lHc8yY3ud97wEKSkN+rJMIugyNOAoKg0lI/aljPT2f26bBat5rWFOYysQtSBwXaw5px6PghihnmClEo5cC2IuWmUCiCKM4qTixxBNEEjvBAUw4Zlm46DZyZJ1rxzSAU+nFlTtW/GylkUibM05MMqrFc9HLxP28Qq+DaTQmPYoU5mh0KYmqq0Mx/b/pEYKRooglEguisJhpDAZHSHVXmzvgyz5bNi9E4kQTJXOX4EYWMQe6nDvGz1MnT+DK1s0y3aS92t0y65037smndXdRbjaLXMjgCx6ABbHAFWuAWtEEHIEDBC3gFb8a78Wl8Gd+z0ZJR7ByAORg/vxeqq+8=</latexit>

p(0|x, 1)

<latexit sha1_base64="kl+eP3qrobJXQX1QoGqo+FCctP0=">AAACOHicbVDLSsNAFJ3UV62vVne6CRahgpRERF0W3LisYB/QhDKZTNqhM5MwM1FDzE+41S/xT9y5E7d+gZM2C9t6YOBwzr3cM8eLKJHKsj6M0srq2vpGebOytb2zu1et7XdlGAuEOyikoeh7UGJKOO4ooijuRwJD5lHc8yY3ud97wEKSkN+rJMIugyNOAoKg0lI/aljPT2f26bBat5rWFOYysQtSBwXaw5px6PghihnmClEo5cC2IuWmUCiCKM4qTixxBNEEjvBAUw4Zlm46DZyZJ1rxzSAU+nFlTtW/GylkUibM05MMqrFc9HLxP28Qq+DaTQmPYoU5mh0KYmqq0Mx/b/pEYKRooglEguisJhpDAZHSHVXmzvgyz5bNi9E4kQTJXOX4EYWMQe6nDvGz1MnT+DK1s0y3aS92t0y65037smndXdRbjaLXMjgCx6ABbHAFWuAWtEEHIEDBC3gFb8a78Wl8Gd+z0ZJR7ByAORg/vxeqq+8=</latexit>

p(0|x, 1)

<latexit sha1_base64="8Ncd+LLbfhWB6hCdx5v4pkqUPLU="></latexit>

Tr
�
⇢xE

1
0E

0
0

� <latexit sha1_base64="/K3087rYgrMQCauCyhEJaMKePi0=">AAACOXicbVDLTsMwEHTKu7wK3OBiUSFxqhLE64jEhSNIlIeaCjmbLbVqO8F2QFWUr+AKX8KXcOSGuPIDOCUHCoxkaTSzqx1PlApurO+/erWJyanpmdm5+vzC4tJyY2X1wiSZBmxDIhJ9FTGDgitsW24FXqUamYwEXkaD49K/vEdteKLO7TDFrmS3ivc4MOuk69BkAHhH/ZtG02/5I9C/JKhIk1Q4vVnx1sM4gUyisiCYMZ3AT203Z9pyEFjUw8xgymDAbrHjqGISTTcfJS7ollNi2ku0e8rSkfpzI2fSmKGM3KRktm9+e6X4n9fJbO+wm3OVZhYVfB/qZYLahJbfpzHXCFYMHWGguctKoc80A+tKqo+diU2ZrRgX0/7QcDClqvABEimZivOQx0UelmlikwdF4doMfnf3l1zstIL9ln+22zzaq3qdJRtkk2yTgByQI3JCTkmbAJHkkTyRZ+/Fe/PevY/v0ZpX7ayRMXifX/MRrPQ=</latexit>⌫ 0

<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1
<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1

<latexit sha1_base64="90YJ36OhFXvgMJXhKzU04XXCYzM=">AAACNnicbVC7TsMwFHV4lvJqYYPFokJiqhLEa6zEwlgk+pCaqHIcpzW1nch2QFGUf2CFL+FXWNgQK5+A02agLUeydHTOvbrHx48ZVdq2P6yV1bX1jc3KVnV7Z3dvv1Y/6KookZh0cMQi2feRIowK0tFUM9KPJUHcZ6TnT24Lv/dEpKKReNBpTDyORoKGFCNtpK6r6IijYa1hN+0p4DJxStIAJdrDunXkBhFOOBEaM6TUwLFj7WVIaooZyatuokiM8ASNyMBQgThRXjaNm8NTowQwjKR5QsOp+ncjQ1yplPtmkiM9VoteIf7nDRId3ngZFXGiicCzQ2HCoI5g8XcYUEmwZqkhCEtqskI8RhJhbRqqzp0JVJEtnxfjcaooVoUqyDOOOEciyFwa5JlbpAlU5uS5adNZ7G6ZdM+bzlXTvr9otC7LXivgGJyAM+CAa9ACd6ANOgCDR/ACXsGb9W59Wl/W92x0xSp3DsEcrJ9fG8+sEw==</latexit>�
<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0

<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1
<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="PBPUtgMkuCoA4wWbDep1xoHOCg4=">AAACO3icbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssK9gFJLJPJtBk6jzAzUUrIZ7jVL/FDXLsTt+6dtF3Y1gMXDufcyz2cMKFEacf5sEorq2vrG+XNytb2zu5etbbfUSKVCLeRoEL2QqgwJRy3NdEU9xKJIQsp7oajm8LvPmGpiOAPepzggMEhJwOCoDaS58tY9J3bvvPo9qt1p+FMYC8Td0bqYIZWv2Yd+pFAKcNcIwqV8lwn0UEGpSaI4rzipwonEI3gEHuGcsiwCrJJ5tw+MUpkD4Q0w7U9Uf9eZJApNWah2WRQx2rRK8T/PC/Vg+sgIzxJNeZo+miQUlsLuyjAjojESNOxIRBJYrLaKIYSIm1qqsy9iVSRLZ8Xk3isCFKFyvEzEoxBHmU+ifLML9JEKnPz3LTpLna3TDpnDfey4dyf15sXs17L4Agcg1PggivQBHegBdoAAQFewCt4s96tT+vL+p6ulqzZzQGYg/XzC/ykrW8=</latexit>

⇢0E
1
0

<latexit sha1_base64="AShHS7Rk5Ttwn6mbL7mLddTKrOg=">AAACN3icbVDLSgMxFM34rPXV6krcBItQN2WmiLosuHFZoS/oDCWTSdvQJDMkGWUY5ifc6o/4Ka7ciVv/wEw7C9t6IHA4517uyfEjRpW27Q9rY3Nre2e3tFfePzg8Oq5UT3oqjCUmXRyyUA58pAijgnQ11YwMIkkQ9xnp+7P73O8/EaloKDo6iYjH0UTQMcVIG2ngdmTdpcHVqFKzG/YccJ04BamBAu1R1TpzgxDHnAiNGVJq6NiR9lIkNcWMZGU3ViRCeIYmZGioQJwoL50HzuClUQI4DqV5QsO5+ncjRVyphPtmkiM9VateLv7nDWM9vvNSKqJYE4EXh8YxgzqE+e9hQCXBmiWGICypyQrxFEmEtelo6Uqg8mhZeUmMpomiWOWqIM845ByJIDUFZqmbhwlU6mSZKdNZrW6d9JoN56ZhP17XWs2i1hI4BxegDhxwC1rgAbRBF2DAwAt4BW/Wu/VpfVnfi9ENq9g5BUuwfn4BNiqsQw==</latexit>

Tr(1)
<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0

<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1
<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="R+chU80YrnoKNoPp1F9lRAEDfNI="></latexit>

Tr
�
⇢20
�

<latexit sha1_base64="/KHCJWe40VnZH9sSyidp3ARbtlQ="></latexit>

Tr
�
⇢21
�

<latexit sha1_base64="QqyvZofAZeSO6qrCCppv0QRE2+Y=">AAACMHicbVDLSsNAFJ34rPXV6krcBIvgqiRF1GXBjcsW7AOaUiaT23bozCTMTJQQ8gVu9Uf8Gl2JW7/CSZuFbT0wcDjnXu6Z40eMKu04n9bG5tb2zm5pr7x/cHh0XKmedFUYSwIdErJQ9n2sgFEBHU01g34kAXOfQc+f3ed+7wmkoqF41EkEQ44ngo4pwdpIbXdUqTl1Zw57nbgFqaECrVHVOvOCkMQchCYMKzVwnUgPUyw1JQyyshcriDCZ4QkMDBWYgxqm86SZfWmUwB6H0jyh7bn6dyPFXKmE+2aSYz1Vq14u/ucNYj2+G6ZURLEGQRaHxjGzdWjn37YDKoFolhiCiaQmq02mWGKiTTlLVwKVR8vKS2I0TRQlKlcFPJOQcyyC1KNBlnp5mEClbpaZMt3V6tZJt1F3b+pO+7rWbBS1ltA5ukBXyEW3qIkeUAt1EEGAXtArerPerQ/ry/pejG5Yxc4pWoL18wvPjqmS</latexit>

1
<latexit sha1_base64="QqyvZofAZeSO6qrCCppv0QRE2+Y=">AAACMHicbVDLSsNAFJ34rPXV6krcBIvgqiRF1GXBjcsW7AOaUiaT23bozCTMTJQQ8gVu9Uf8Gl2JW7/CSZuFbT0wcDjnXu6Z40eMKu04n9bG5tb2zm5pr7x/cHh0XKmedFUYSwIdErJQ9n2sgFEBHU01g34kAXOfQc+f3ed+7wmkoqF41EkEQ44ngo4pwdpIbXdUqTl1Zw57nbgFqaECrVHVOvOCkMQchCYMKzVwnUgPUyw1JQyyshcriDCZ4QkMDBWYgxqm86SZfWmUwB6H0jyh7bn6dyPFXKmE+2aSYz1Vq14u/ucNYj2+G6ZURLEGQRaHxjGzdWjn37YDKoFolhiCiaQmq02mWGKiTTlLVwKVR8vKS2I0TRQlKlcFPJOQcyyC1KNBlnp5mEClbpaZMt3V6tZJt1F3b+pO+7rWbBS1ltA5ukBXyEW3qIkeUAt1EEGAXtArerPerQ/ry/pejG5Yxc4pWoL18wvPjqmS</latexit>

1
<latexit sha1_base64="DCMpbSSsAC96563qL/kYZESywAM=">AAACN3icbVDLSsNAFJ3UV62vVlfiJliEClKSIuqy4MZlBfuAJpTJZNIOnZmEmYkSYn7Crf6In+LKnbj1D5y0WdjWAwOHc+7lnjleRIlUlvVhlNbWNza3ytuVnd29/YNq7bAnw1gg3EUhDcXAgxJTwnFXEUXxIBIYMo/ivje9zf3+IxaShPxBJRF2GRxzEhAElZYGUcN6ti7s81G1bjWtGcxVYhekDgp0RjXj2PFDFDPMFaJQyqFtRcpNoVAEUZxVnFjiCKIpHOOhphwyLN10Fjgzz7Tim0Eo9OPKnKl/N1LIpEyYpycZVBO57OXif94wVsGNmxIexQpzND8UxNRUoZn/3vSJwEjRRBOIBNFZTTSBAiKlO1q44ss8WlZZEKNJIgmSucrxEwoZg9xPHeJnqZOH8WVqZ5ku016ubpX0Wk37qmndX9bbraLWMjgBp6ABbHAN2uAOdEAXIEDBC3gFb8a78Wl8Gd/z0ZJR7ByBBRg/vxFcq6E=</latexit>

p(0|0, 1)
<latexit sha1_base64="V1rIhQcsehE84wz+/5v3BAhYt1M=">AAACN3icbVDLSgMxFM3UV62vVlfiZrAIFaRkiqjLghuXFewDOqVkMmkbmmSGJKMM4/yEW/0RP8WVO3HrH5hpZ2FbDwQO59zLPTleyKjSEH5YhbX1jc2t4nZpZ3dv/6BcOeyoIJKYtHHAAtnzkCKMCtLWVDPSCyVB3GOk601vM7/7SKSigXjQcUgGHI0FHVGMtJF6YQ0+wwt4PixXYR3OYK8SJydVkKM1rFjHrh/giBOhMUNK9R0Y6kGCpKaYkbTkRoqECE/RmPQNFYgTNUhmgVP7zCi+PQqkeULbM/XvRoK4UjH3zCRHeqKWvUz8z+tHenQzSKgII00Enh8aRczWgZ393vapJFiz2BCEJTVZbTxBEmFtOlq44qssWlpaEMNJrChWmSrIEw44R8JPXOqniZuF8VXipKkp01mubpV0GnXnqg7vL6vNRl5rEZyAU1ADDrgGTXAHWqANMGDgBbyCN+vd+rS+rO/5aMHKd47AAqyfXw+Pq6A=</latexit>

p(0|0, 0)
<latexit sha1_base64="r0pt+7PWwYt4qzq27dUQkHbtvzM=">AAACN3icbVDLSsNAFJ3UV62vVlfiJliEClKSIuqy4MZlBfuAJpTJZNIOnZmEmYkSYn7Crf6In+LKnbj1D5y0WdjWAwOHc+7lnjleRIlUlvVhlNbWNza3ytuVnd29/YNq7bAnw1gg3EUhDcXAgxJTwnFXEUXxIBIYMo/ivje9zf3+IxaShPxBJRF2GRxzEhAElZYGUcN6ti+s81G1bjWtGcxVYhekDgp0RjXj2PFDFDPMFaJQyqFtRcpNoVAEUZxVnFjiCKIpHOOhphwyLN10Fjgzz7Tim0Eo9OPKnKl/N1LIpEyYpycZVBO57OXif94wVsGNmxIexQpzND8UxNRUoZn/3vSJwEjRRBOIBNFZTTSBAiKlO1q44ss8WlZZEKNJIgmSucrxEwoZg9xPHeJnqZOH8WVqZ5ku016ubpX0Wk37qmndX9bbraLWMjgBp6ABbHAN2uAOdEAXIEDBC3gFb8a78Wl8Gd/z0ZJR7ByBBRg/vxFeq6E=</latexit>

p(0|1, 0)

<latexit sha1_base64="DCMpbSSsAC96563qL/kYZESywAM=">AAACN3icbVDLSsNAFJ3UV62vVlfiJliEClKSIuqy4MZlBfuAJpTJZNIOnZmEmYkSYn7Crf6In+LKnbj1D5y0WdjWAwOHc+7lnjleRIlUlvVhlNbWNza3ytuVnd29/YNq7bAnw1gg3EUhDcXAgxJTwnFXEUXxIBIYMo/ivje9zf3+IxaShPxBJRF2GRxzEhAElZYGUcN6ti7s81G1bjWtGcxVYhekDgp0RjXj2PFDFDPMFaJQyqFtRcpNoVAEUZxVnFjiCKIpHOOhphwyLN10Fjgzz7Tim0Eo9OPKnKl/N1LIpEyYpycZVBO57OXif94wVsGNmxIexQpzND8UxNRUoZn/3vSJwEjRRBOIBNFZTTSBAiKlO1q44ss8WlZZEKNJIgmSucrxEwoZg9xPHeJnqZOH8WVqZ5ku016ubpX0Wk37qmndX9bbraLWMjgBp6ABbHAN2uAOdEAXIEDBC3gFb8a78Wl8Gd/z0ZJR7ByBBRg/vxFcq6E=</latexit>

p(0|0, 1)
<latexit sha1_base64="1JI6r4UGEjkLPPX149lbtvrkauw=">AAACN3icbVDLSsNAFJ3UV62vVlfiJliEClKSIuqy4MZlBfuAJpTJZNIOnZmEmYkSYn7Crf6In+LKnbj1D5y0WdjWAwOHc+7lnjleRIlUlvVhlNbWNza3ytuVnd29/YNq7bAnw1gg3EUhDcXAgxJTwnFXEUXxIBIYMo/ivje9zf3+IxaShPxBJRF2GRxzEhAElZYGUcN6ti/s81G1bjWtGcxVYhekDgp0RjXj2PFDFDPMFaJQyqFtRcpNoVAEUZxVnFjiCKIpHOOhphwyLN10Fjgzz7Tim0Eo9OPKnKl/N1LIpEyYpycZVBO57OXif94wVsGNmxIexQpzND8UxNRUoZn/3vSJwEjRRBOIBNFZTTSBAiKlO1q44ss8WlZZEKNJIgmSucrxEwoZg9xPHeJnqZOH8WVqZ5ku016ubpX0Wk37qmndX9bbraLWMjgBp6ABbHAN2uAOdEAXIEDBC3gFb8a78Wl8Gd/z0ZJR7ByBBRg/vxMrq6I=</latexit>

p(0|1, 1)

<latexit sha1_base64="uCATebBzdBZ3aPgPb3ZwRo3SzR0=">AAACNHicbVDLSsNAFJ3UV62vVlfiZrAIrkoivpYFNy4rmLbQhDKZTNuhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75gQxo0rb9odVWVvf2Nyqbtd2dvf2D+qNw66KEomJiyMWyX6AFGFUEFdTzUg/lgTxgJFeML0r/N4TkYpG4lGnMfE5Ggs6ohhpI7leGGk1rDftlj0DXCVOSZqgRGfYsI7NIk44ERozpNTAsWPtZ0hqihnJa16iSIzwFI3JwFCBOFF+NkubwzOjhHAUSfOEhjP170aGuFIpD8wkR3qilr1C/M8bJHp062dUxIkmAs8PjRIGdQSLr8OQSoI1Sw1BWFKTFeIJkghrU9DClVAV0fLaghhPUkWxKlRBnnHEORJh5tEwz7wiTKgyJ89Nmc5ydauke9Fyrlv2w2WzfVXWWgUn4BScAwfcgDa4Bx3gAgwoeAGv4M16tz6tL+t7Plqxyp0jsADr5xfQ16ui</latexit>. . .
<latexit sha1_base64="/6RAvoYqmGW02EUE1R9fVGBxM68="></latexit>

Tr
�
E0

0

�

<latexit sha1_base64="/6RAvoYqmGW02EUE1R9fVGBxM68="></latexit>

Tr
�
E0

0

�

<latexit sha1_base64="AIR9axJ5EuCCbeF6t3zd7/kWeTg="></latexit>

Tr
�
E1

0

�

<latexit sha1_base64="AIR9axJ5EuCCbeF6t3zd7/kWeTg="></latexit>

Tr
�
E1

0

�

<latexit sha1_base64="jKz+2Izls1JhRpRXi4yZT3/ljYw=">AAACOnicbVDLSsNAFJ34rPXV6krcBItQNyUpoi4LblxW6AuSUiaTaTt0HmFmooSQz3CrP+KPuHUnbv0AJ20WtvXAhcM593IPJ4goUdpxPqyNza3tnd3SXnn/4PDouFI96SkRS4S7SFAhBwFUmBKOu5poigeRxJAFFPeD2X3u95+wVETwjk4iPGRwwsmYIKiN5PkdWfcVmTB4NarUnIYzh71O3ILUQIH2qGqd+aFAMcNcIwqV8lwn0sMUSk0QxVnZjxWOIJrBCfYM5ZBhNUznmTP70iihPRbSDNf2XP17kUKmVMICs8mgnqpVLxf/87xYj++GKeFRrDFHi0fjmNpa2HkBdkgkRpomhkAkiclqoymUEGlT09KXUOXRsvKSGE0TRZDKVY6fkWAM8jD1SZilfh4mVKmbZaZMd7W6ddJrNtybhvN4XWs1i1pL4BxcgDpwwS1ogQfQBl2AgAAv4BW8We/Wp/VlfS9WN6zi5hQswfr5BfY7raU=</latexit>

Tr(�)

<latexit sha1_base64="+RolHeKE97bJiOJA3u59xLaqUKA="></latexit>

Tr
�
⇢0E

1
0E

0
0

�

<latexit sha1_base64="LPTditko7MeffKSIktqFlpbeo8A="></latexit>

Li, Lj 2 {1, Ey
b , ⇢x, . . . }

<latexit sha1_base64="maLsEe3AQYFLW5xHOwXwSMYYF8g="></latexit>

⌥x : (⌥x)ij = Tr(L†
i⇢xLj)



Localising Matrices for Noncontextuality

§ State positivity: 

<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1
<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1

<latexit sha1_base64="u2UiAHSBnJ3MNzQPY4phsp8lDy0=">AAACNXicbVC7TsMwFHXKq5RXCxssFhUSU5UgXmMlFsYikbZSE1WO47ZWbSeyHVAU5RtY4Uv4FgY2xMov4LQZaMuRLB2dc6/u8QliRpW27Q+rsra+sblV3a7t7O7tH9Qbh10VJRITF0cskv0AKcKoIK6mmpF+LAniASO9YHpX+L0nIhWNxKNOY+JzNBZ0RDHSRnK9MNJqWG/aLXsGuEqckjRBic6wYR2bRZxwIjRmSKmBY8faz5DUFDOS17xEkRjhKRqTgaECcaL8bJY2h2dGCeEokuYJDWfq340McaVSHphJjvRELXuF+J83SPTo1s+oiBNNBJ4fGiUM6ggWX4chlQRrlhqCsKQmK8QTJBHWpqDawplQFdnyRTGepIpiVaiCPOOIcyTCzKNhnnlFmlBlTp6bNp3l7lZJ96LlXLfsh8tm+6rstQpOwCk4Bw64AW1wDzrABRhQ8AJewZv1bn1aX9b3fLRilTtHYAHWzy9XwKuy</latexit>

. . .

<latexit sha1_base64="S8qU7tewq6+wWDw3I+2oPVetw58=">AAACMXicbVDLSsNAFJ34rPXV6k43wSK4Kon4WhbcuGzBPqAJZTK5bYfOTMLMRCkhX+BWv8Sv6U7c+hNO2ixs64GBwzn3cs+cIGZUaceZWRubW9s7u6W98v7B4dFxpXrSUVEiCbRJxCLZC7ACRgW0NdUMerEEzAMG3WDymPvdF5CKRuJZT2PwOR4JOqQEayO13EGl5tSdOex14hakhgo0B1XrzAsjknAQmjCsVN91Yu2nWGpKGGRlL1EQYzLBI+gbKjAH5afzpJl9aZTQHkbSPKHtufp3I8VcqSkPzCTHeqxWvVz8z+snevjgp1TEiQZBFoeGCbN1ZOfftkMqgWg2NQQTSU1Wm4yxxESbcspLZ0KVZ8uWxXg8VZSoXBXwSiLOsQhTj4ZZ6uVpQpW6WWbadFe7Wyed67p7V3daN7XGbdFrCZ2jC3SFXHSPGugJNVEbEQToDb2jD+vTmllf1vdidMMqdk7REqyfX1V1qaU=</latexit>

1

<latexit sha1_base64="u2UiAHSBnJ3MNzQPY4phsp8lDy0=">AAACNXicbVC7TsMwFHXKq5RXCxssFhUSU5UgXmMlFsYikbZSE1WO47ZWbSeyHVAU5RtY4Uv4FgY2xMov4LQZaMuRLB2dc6/u8QliRpW27Q+rsra+sblV3a7t7O7tH9Qbh10VJRITF0cskv0AKcKoIK6mmpF+LAniASO9YHpX+L0nIhWNxKNOY+JzNBZ0RDHSRnK9MNJqWG/aLXsGuEqckjRBic6wYR2bRZxwIjRmSKmBY8faz5DUFDOS17xEkRjhKRqTgaECcaL8bJY2h2dGCeEokuYJDWfq340McaVSHphJjvRELXuF+J83SPTo1s+oiBNNBJ4fGiUM6ggWX4chlQRrlhqCsKQmK8QTJBHWpqDawplQFdnyRTGepIpiVaiCPOOIcyTCzKNhnnlFmlBlTp6bNp3l7lZJ96LlXLfsh8tm+6rstQpOwCk4Bw64AW1wDzrABRhQ8AJewZv1bn1aX9b3fLRilTtHYAHWzy9XwKuy</latexit>

...

<latexit sha1_base64="xGO9PYpHg0/40T5iQ1Ny6BiGzow=">AAACNXicbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssKpi00sUwmk3bozCTMTJQQ8g1u9Uv8FhfuxK2/4KTNwrYeGDiccy/3zPFjSqSyrA+jsrK6tr5R3axtbe/s7tUb+10ZJQJhB0U0En0fSkwJx44iiuJ+LDBkPsU9f3JT+L0nLCSJ+INKY+wxOOIkJAgqLTm3Q+vRGtabVsuawlwmdkmaoERn2DAO3SBCCcNcIQqlHNhWrLwMCkUQxXnNTSSOIZrAER5oyiHD0sumaXPzRCuBGUZCP67Mqfp3I4NMypT5epJBNZaLXiH+5w0SFV57GeFxojBHs0NhQk0VmcXXzYAIjBRNNYFIEJ3VRGMoIFK6oNrcmUAW2fJ5MR6nkiBZqBw/o4gxyIPMJUGeuUWaQGZ2nus27cXulkn3rGVftqz782b7ouy1Co7AMTgFNrgCbXAHOsABCBDwAl7Bm/FufBpfxvdstGKUOwdgDsbPLxKOqv4=</latexit>

E0
0

<latexit sha1_base64="SBkL3JUhLHU4js2QOzd6MjHd1uU=">AAACNXicbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssKpi00sUwmk3bozCTMTJQQ8g1u9Uv8FhfuxK2/4KTNwrYeGDiccy/3zPFjSqSyrA+jsrK6tr5R3axtbe/s7tUb+10ZJQJhB0U0En0fSkwJx44iiuJ+LDBkPsU9f3JT+L0nLCSJ+INKY+wxOOIkJAgqLTm3Q+vRHtabVsuawlwmdkmaoERn2DAO3SBCCcNcIQqlHNhWrLwMCkUQxXnNTSSOIZrAER5oyiHD0sumaXPzRCuBGUZCP67Mqfp3I4NMypT5epJBNZaLXiH+5w0SFV57GeFxojBHs0NhQk0VmcXXzYAIjBRNNYFIEJ3VRGMoIFK6oNrcmUAW2fJ5MR6nkiBZqBw/o4gxyIPMJUGeuUWaQGZ2nus27cXulkn3rGVftqz782b7ouy1Co7AMTgFNrgCbXAHOsABCBDwAl7Bm/FufBpfxvdstGKUOwdgDsbPLxRbqv8=</latexit>

E1
0

<latexit sha1_base64="xGO9PYpHg0/40T5iQ1Ny6BiGzow=">AAACNXicbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssKpi00sUwmk3bozCTMTJQQ8g1u9Uv8FhfuxK2/4KTNwrYeGDiccy/3zPFjSqSyrA+jsrK6tr5R3axtbe/s7tUb+10ZJQJhB0U0En0fSkwJx44iiuJ+LDBkPsU9f3JT+L0nLCSJ+INKY+wxOOIkJAgqLTm3Q+vRGtabVsuawlwmdkmaoERn2DAO3SBCCcNcIQqlHNhWrLwMCkUQxXnNTSSOIZrAER5oyiHD0sumaXPzRCuBGUZCP67Mqfp3I4NMypT5epJBNZaLXiH+5w0SFV57GeFxojBHs0NhQk0VmcXXzYAIjBRNNYFIEJ3VRGMoIFK6oNrcmUAW2fJ5MR6nkiBZqBw/o4gxyIPMJUGeuUWaQGZ2nus27cXulkn3rGVftqz782b7ouy1Co7AMTgFNrgCbXAHOsABCBDwAl7Bm/FufBpfxvdstGKUOwdgDsbPLxKOqv4=</latexit>

E0
0

<latexit sha1_base64="SBkL3JUhLHU4js2QOzd6MjHd1uU=">AAACNXicbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssKpi00sUwmk3bozCTMTJQQ8g1u9Uv8FhfuxK2/4KTNwrYeGDiccy/3zPFjSqSyrA+jsrK6tr5R3axtbe/s7tUb+10ZJQJhB0U0En0fSkwJx44iiuJ+LDBkPsU9f3JT+L0nLCSJ+INKY+wxOOIkJAgqLTm3Q+vRHtabVsuawlwmdkmaoERn2DAO3SBCCcNcIQqlHNhWrLwMCkUQxXnNTSSOIZrAER5oyiHD0sumaXPzRCuBGUZCP67Mqfp3I4NMypT5epJBNZaLXiH+5w0SFV57GeFxojBHs0NhQk0VmcXXzYAIjBRNNYFIEJ3VRGMoIFK6oNrcmUAW2fJ5MR6nkiBZqBw/o4gxyIPMJUGeuUWaQGZ2nus27cXulkn3rGVftqz782b7ouy1Co7AMTgFNrgCbXAHOsABCBDwAl7Bm/FufBpfxvdstGKUOwdgDsbPLxRbqv8=</latexit>

E1
0

<latexit sha1_base64="SG1jxZpplyQsp4V5U2I+GOGdIVA=">AAACOHicbVDLSsNAFJ3UV62vVne6CRahgpRERF0W3LisYB/QhDKZTNqhM5MwM1FDzE+41S/xT9y5E7d+gZM2C9t6YOBwzr3cM8eLKJHKsj6M0srq2vpGebOytb2zu1et7XdlGAuEOyikoeh7UGJKOO4ooijuRwJD5lHc8yY3ud97wEKSkN+rJMIugyNOAoKg0lI/aljPT2fW6bBat5rWFOYysQtSBwXaw5px6PghihnmClEo5cC2IuWmUCiCKM4qTixxBNEEjvBAUw4Zlm46DZyZJ1rxzSAU+nFlTtW/GylkUibM05MMqrFc9HLxP28Qq+DaTQmPYoU5mh0KYmqq0Mx/b/pEYKRooglEguisJhpDAZHSHVXmzvgyz5bNi9E4kQTJXOX4EYWMQe6nDvGz1MnT+DK1s0y3aS92t0y65037smndXdRbjaLXMjgCx6ABbHAFWuAWtEEHIEDBC3gFb8a78Wl8Gd+z0ZJR7ByAORg/vxXcq+4=</latexit>

p(0|x, 0)
<latexit sha1_base64="SG1jxZpplyQsp4V5U2I+GOGdIVA=">AAACOHicbVDLSsNAFJ3UV62vVne6CRahgpRERF0W3LisYB/QhDKZTNqhM5MwM1FDzE+41S/xT9y5E7d+gZM2C9t6YOBwzr3cM8eLKJHKsj6M0srq2vpGebOytb2zu1et7XdlGAuEOyikoeh7UGJKOO4ooijuRwJD5lHc8yY3ud97wEKSkN+rJMIugyNOAoKg0lI/aljPT2fW6bBat5rWFOYysQtSBwXaw5px6PghihnmClEo5cC2IuWmUCiCKM4qTixxBNEEjvBAUw4Zlm46DZyZJ1rxzSAU+nFlTtW/GylkUibM05MMqrFc9HLxP28Qq+DaTQmPYoU5mh0KYmqq0Mx/b/pEYKRooglEguisJhpDAZHSHVXmzvgyz5bNi9E4kQTJXOX4EYWMQe6nDvGz1MnT+DK1s0y3aS92t0y65037smndXdRbjaLXMjgCx6ABbHAFWuAWtEEHIEDBC3gFb8a78Wl8Gd+z0ZJR7ByAORg/vxXcq+4=</latexit>

p(0|x, 0)

<latexit sha1_base64="kl+eP3qrobJXQX1QoGqo+FCctP0=">AAACOHicbVDLSsNAFJ3UV62vVne6CRahgpRERF0W3LisYB/QhDKZTNqhM5MwM1FDzE+41S/xT9y5E7d+gZM2C9t6YOBwzr3cM8eLKJHKsj6M0srq2vpGebOytb2zu1et7XdlGAuEOyikoeh7UGJKOO4ooijuRwJD5lHc8yY3ud97wEKSkN+rJMIugyNOAoKg0lI/aljPT2f26bBat5rWFOYysQtSBwXaw5px6PghihnmClEo5cC2IuWmUCiCKM4qTixxBNEEjvBAUw4Zlm46DZyZJ1rxzSAU+nFlTtW/GylkUibM05MMqrFc9HLxP28Qq+DaTQmPYoU5mh0KYmqq0Mx/b/pEYKRooglEguisJhpDAZHSHVXmzvgyz5bNi9E4kQTJXOX4EYWMQe6nDvGz1MnT+DK1s0y3aS92t0y65037smndXdRbjaLXMjgCx6ABbHAFWuAWtEEHIEDBC3gFb8a78Wl8Gd+z0ZJR7ByAORg/vxeqq+8=</latexit>

p(0|x, 1)

<latexit sha1_base64="kl+eP3qrobJXQX1QoGqo+FCctP0=">AAACOHicbVDLSsNAFJ3UV62vVne6CRahgpRERF0W3LisYB/QhDKZTNqhM5MwM1FDzE+41S/xT9y5E7d+gZM2C9t6YOBwzr3cM8eLKJHKsj6M0srq2vpGebOytb2zu1et7XdlGAuEOyikoeh7UGJKOO4ooijuRwJD5lHc8yY3ud97wEKSkN+rJMIugyNOAoKg0lI/aljPT2f26bBat5rWFOYysQtSBwXaw5px6PghihnmClEo5cC2IuWmUCiCKM4qTixxBNEEjvBAUw4Zlm46DZyZJ1rxzSAU+nFlTtW/GylkUibM05MMqrFc9HLxP28Qq+DaTQmPYoU5mh0KYmqq0Mx/b/pEYKRooglEguisJhpDAZHSHVXmzvgyz5bNi9E4kQTJXOX4EYWMQe6nDvGz1MnT+DK1s0y3aS92t0y65037smndXdRbjaLXMjgCx6ABbHAFWuAWtEEHIEDBC3gFb8a78Wl8Gd+z0ZJR7ByAORg/vxeqq+8=</latexit>

p(0|x, 1)

<latexit sha1_base64="8Ncd+LLbfhWB6hCdx5v4pkqUPLU="></latexit>

Tr
�
⇢xE

1
0E

0
0

� <latexit sha1_base64="/K3087rYgrMQCauCyhEJaMKePi0=">AAACOXicbVDLTsMwEHTKu7wK3OBiUSFxqhLE64jEhSNIlIeaCjmbLbVqO8F2QFWUr+AKX8KXcOSGuPIDOCUHCoxkaTSzqx1PlApurO+/erWJyanpmdm5+vzC4tJyY2X1wiSZBmxDIhJ9FTGDgitsW24FXqUamYwEXkaD49K/vEdteKLO7TDFrmS3ivc4MOuk69BkAHhH/ZtG02/5I9C/JKhIk1Q4vVnx1sM4gUyisiCYMZ3AT203Z9pyEFjUw8xgymDAbrHjqGISTTcfJS7ollNi2ku0e8rSkfpzI2fSmKGM3KRktm9+e6X4n9fJbO+wm3OVZhYVfB/qZYLahJbfpzHXCFYMHWGguctKoc80A+tKqo+diU2ZrRgX0/7QcDClqvABEimZivOQx0UelmlikwdF4doMfnf3l1zstIL9ln+22zzaq3qdJRtkk2yTgByQI3JCTkmbAJHkkTyRZ+/Fe/PevY/v0ZpX7ayRMXifX/MRrPQ=</latexit>⌫ 0

<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1
<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1

<latexit sha1_base64="90YJ36OhFXvgMJXhKzU04XXCYzM=">AAACNnicbVC7TsMwFHV4lvJqYYPFokJiqhLEa6zEwlgk+pCaqHIcpzW1nch2QFGUf2CFL+FXWNgQK5+A02agLUeydHTOvbrHx48ZVdq2P6yV1bX1jc3KVnV7Z3dvv1Y/6KookZh0cMQi2feRIowK0tFUM9KPJUHcZ6TnT24Lv/dEpKKReNBpTDyORoKGFCNtpK6r6IijYa1hN+0p4DJxStIAJdrDunXkBhFOOBEaM6TUwLFj7WVIaooZyatuokiM8ASNyMBQgThRXjaNm8NTowQwjKR5QsOp+ncjQ1yplPtmkiM9VoteIf7nDRId3ngZFXGiicCzQ2HCoI5g8XcYUEmwZqkhCEtqskI8RhJhbRqqzp0JVJEtnxfjcaooVoUqyDOOOEciyFwa5JlbpAlU5uS5adNZ7G6ZdM+bzlXTvr9otC7LXivgGJyAM+CAa9ACd6ANOgCDR/ACXsGb9W59Wl/W92x0xSp3DsEcrJ9fG8+sEw==</latexit>�
<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0

<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1
<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="PBPUtgMkuCoA4wWbDep1xoHOCg4=">AAACO3icbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssK9gFJLJPJtBk6jzAzUUrIZ7jVL/FDXLsTt+6dtF3Y1gMXDufcyz2cMKFEacf5sEorq2vrG+XNytb2zu5etbbfUSKVCLeRoEL2QqgwJRy3NdEU9xKJIQsp7oajm8LvPmGpiOAPepzggMEhJwOCoDaS58tY9J3bvvPo9qt1p+FMYC8Td0bqYIZWv2Yd+pFAKcNcIwqV8lwn0UEGpSaI4rzipwonEI3gEHuGcsiwCrJJ5tw+MUpkD4Q0w7U9Uf9eZJApNWah2WRQx2rRK8T/PC/Vg+sgIzxJNeZo+miQUlsLuyjAjojESNOxIRBJYrLaKIYSIm1qqsy9iVSRLZ8Xk3isCFKFyvEzEoxBHmU+ifLML9JEKnPz3LTpLna3TDpnDfey4dyf15sXs17L4Agcg1PggivQBHegBdoAAQFewCt4s96tT+vL+p6ulqzZzQGYg/XzC/ykrW8=</latexit>

⇢0E
1
0

<latexit sha1_base64="AShHS7Rk5Ttwn6mbL7mLddTKrOg=">AAACN3icbVDLSgMxFM34rPXV6krcBItQN2WmiLosuHFZoS/oDCWTSdvQJDMkGWUY5ifc6o/4Ka7ciVv/wEw7C9t6IHA4517uyfEjRpW27Q9rY3Nre2e3tFfePzg8Oq5UT3oqjCUmXRyyUA58pAijgnQ11YwMIkkQ9xnp+7P73O8/EaloKDo6iYjH0UTQMcVIG2ngdmTdpcHVqFKzG/YccJ04BamBAu1R1TpzgxDHnAiNGVJq6NiR9lIkNcWMZGU3ViRCeIYmZGioQJwoL50HzuClUQI4DqV5QsO5+ncjRVyphPtmkiM9VateLv7nDWM9vvNSKqJYE4EXh8YxgzqE+e9hQCXBmiWGICypyQrxFEmEtelo6Uqg8mhZeUmMpomiWOWqIM845ByJIDUFZqmbhwlU6mSZKdNZrW6d9JoN56ZhP17XWs2i1hI4BxegDhxwC1rgAbRBF2DAwAt4BW/Wu/VpfVnfi9ENq9g5BUuwfn4BNiqsQw==</latexit>

Tr(1)
<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0

<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1
<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="R+chU80YrnoKNoPp1F9lRAEDfNI="></latexit>

Tr
�
⇢20
�

<latexit sha1_base64="/KHCJWe40VnZH9sSyidp3ARbtlQ="></latexit>

Tr
�
⇢21
�

<latexit sha1_base64="moF+d23ETBfEp0ETTa+t4IDNxhM="></latexit>

1
<latexit sha1_base64="moF+d23ETBfEp0ETTa+t4IDNxhM="></latexit>

1
<latexit sha1_base64="1YrFG+QhBaG0+HPLOJu0zrVI+Po="></latexit>

p(0|0, 1)
<latexit sha1_base64="tNZ+8H2qIAs06CXWDL5HBQrIPGc="></latexit>

p(0|0, 0)
<latexit sha1_base64="9agmfL5WSlULW/iuMDZ/cQdykTU="></latexit>

p(0|1, 0)

<latexit sha1_base64="1YrFG+QhBaG0+HPLOJu0zrVI+Po="></latexit>

p(0|0, 1)
<latexit sha1_base64="TU39n5Lrlu7uilq4WH+Dbk/lits="></latexit>

p(0|1, 1)

<latexit sha1_base64="uCATebBzdBZ3aPgPb3ZwRo3SzR0=">AAACNHicbVDLSsNAFJ3UV62vVlfiZrAIrkoivpYFNy4rmLbQhDKZTNuhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75gQxo0rb9odVWVvf2Nyqbtd2dvf2D+qNw66KEomJiyMWyX6AFGFUEFdTzUg/lgTxgJFeML0r/N4TkYpG4lGnMfE5Ggs6ohhpI7leGGk1rDftlj0DXCVOSZqgRGfYsI7NIk44ERozpNTAsWPtZ0hqihnJa16iSIzwFI3JwFCBOFF+NkubwzOjhHAUSfOEhjP170aGuFIpD8wkR3qilr1C/M8bJHp062dUxIkmAs8PjRIGdQSLr8OQSoI1Sw1BWFKTFeIJkghrU9DClVAV0fLaghhPUkWxKlRBnnHEORJh5tEwz7wiTKgyJ89Nmc5ydauke9Fyrlv2w2WzfVXWWgUn4BScAwfcgDa4Bx3gAgwoeAGv4M16tz6tL+t7Plqxyp0jsADr5xfQ16ui</latexit>. . .
<latexit sha1_base64="/6RAvoYqmGW02EUE1R9fVGBxM68="></latexit>

Tr
�
E0

0

�

<latexit sha1_base64="/6RAvoYqmGW02EUE1R9fVGBxM68="></latexit>

Tr
�
E0

0

�

<latexit sha1_base64="AIR9axJ5EuCCbeF6t3zd7/kWeTg="></latexit>

Tr
�
E1

0

�

<latexit sha1_base64="AIR9axJ5EuCCbeF6t3zd7/kWeTg="></latexit>

Tr
�
E1

0

�

<latexit sha1_base64="jKz+2Izls1JhRpRXi4yZT3/ljYw=">AAACOnicbVDLSsNAFJ34rPXV6krcBItQNyUpoi4LblxW6AuSUiaTaTt0HmFmooSQz3CrP+KPuHUnbv0AJ20WtvXAhcM593IPJ4goUdpxPqyNza3tnd3SXnn/4PDouFI96SkRS4S7SFAhBwFUmBKOu5poigeRxJAFFPeD2X3u95+wVETwjk4iPGRwwsmYIKiN5PkdWfcVmTB4NarUnIYzh71O3ILUQIH2qGqd+aFAMcNcIwqV8lwn0sMUSk0QxVnZjxWOIJrBCfYM5ZBhNUznmTP70iihPRbSDNf2XP17kUKmVMICs8mgnqpVLxf/87xYj++GKeFRrDFHi0fjmNpa2HkBdkgkRpomhkAkiclqoymUEGlT09KXUOXRsvKSGE0TRZDKVY6fkWAM8jD1SZilfh4mVKmbZaZMd7W6ddJrNtybhvN4XWs1i1pL4BxcgDpwwS1ogQfQBl2AgAAv4BW8We/Wp/VlfS9WN6zi5hQswfr5BfY7raU=</latexit>

Tr(�)

<latexit sha1_base64="ChWtIfDx4HLHKeW6E98WoKu5ahg="></latexit>

Tr
�
⇢0E

1
0E

0
0

�

<latexit sha1_base64="LPTditko7MeffKSIktqFlpbeo8A="></latexit>

Li, Lj 2 {1, Ey
b , ⇢x, . . . }

<latexit sha1_base64="maLsEe3AQYFLW5xHOwXwSMYYF8g="></latexit>

⌥x : (⌥x)ij = Tr(L†
i⇢xLj)



Localising Matrices for Noncontextuality

§ State positivity: 

<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1
<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1

<latexit sha1_base64="u2UiAHSBnJ3MNzQPY4phsp8lDy0=">AAACNXicbVC7TsMwFHXKq5RXCxssFhUSU5UgXmMlFsYikbZSE1WO47ZWbSeyHVAU5RtY4Uv4FgY2xMov4LQZaMuRLB2dc6/u8QliRpW27Q+rsra+sblV3a7t7O7tH9Qbh10VJRITF0cskv0AKcKoIK6mmpF+LAniASO9YHpX+L0nIhWNxKNOY+JzNBZ0RDHSRnK9MNJqWG/aLXsGuEqckjRBic6wYR2bRZxwIjRmSKmBY8faz5DUFDOS17xEkRjhKRqTgaECcaL8bJY2h2dGCeEokuYJDWfq340McaVSHphJjvRELXuF+J83SPTo1s+oiBNNBJ4fGiUM6ggWX4chlQRrlhqCsKQmK8QTJBHWpqDawplQFdnyRTGepIpiVaiCPOOIcyTCzKNhnnlFmlBlTp6bNp3l7lZJ96LlXLfsh8tm+6rstQpOwCk4Bw64AW1wDzrABRhQ8AJewZv1bn1aX9b3fLRilTtHYAHWzy9XwKuy</latexit>

. . .

<latexit sha1_base64="S8qU7tewq6+wWDw3I+2oPVetw58=">AAACMXicbVDLSsNAFJ34rPXV6k43wSK4Kon4WhbcuGzBPqAJZTK5bYfOTMLMRCkhX+BWv8Sv6U7c+hNO2ixs64GBwzn3cs+cIGZUaceZWRubW9s7u6W98v7B4dFxpXrSUVEiCbRJxCLZC7ACRgW0NdUMerEEzAMG3WDymPvdF5CKRuJZT2PwOR4JOqQEayO13EGl5tSdOex14hakhgo0B1XrzAsjknAQmjCsVN91Yu2nWGpKGGRlL1EQYzLBI+gbKjAH5afzpJl9aZTQHkbSPKHtufp3I8VcqSkPzCTHeqxWvVz8z+snevjgp1TEiQZBFoeGCbN1ZOfftkMqgWg2NQQTSU1Wm4yxxESbcspLZ0KVZ8uWxXg8VZSoXBXwSiLOsQhTj4ZZ6uVpQpW6WWbadFe7Wyed67p7V3daN7XGbdFrCZ2jC3SFXHSPGugJNVEbEQToDb2jD+vTmllf1vdidMMqdk7REqyfX1V1qaU=</latexit>

1

<latexit sha1_base64="u2UiAHSBnJ3MNzQPY4phsp8lDy0=">AAACNXicbVC7TsMwFHXKq5RXCxssFhUSU5UgXmMlFsYikbZSE1WO47ZWbSeyHVAU5RtY4Uv4FgY2xMov4LQZaMuRLB2dc6/u8QliRpW27Q+rsra+sblV3a7t7O7tH9Qbh10VJRITF0cskv0AKcKoIK6mmpF+LAniASO9YHpX+L0nIhWNxKNOY+JzNBZ0RDHSRnK9MNJqWG/aLXsGuEqckjRBic6wYR2bRZxwIjRmSKmBY8faz5DUFDOS17xEkRjhKRqTgaECcaL8bJY2h2dGCeEokuYJDWfq340McaVSHphJjvRELXuF+J83SPTo1s+oiBNNBJ4fGiUM6ggWX4chlQRrlhqCsKQmK8QTJBHWpqDawplQFdnyRTGepIpiVaiCPOOIcyTCzKNhnnlFmlBlTp6bNp3l7lZJ96LlXLfsh8tm+6rstQpOwCk4Bw64AW1wDzrABRhQ8AJewZv1bn1aX9b3fLRilTtHYAHWzy9XwKuy</latexit>

...

<latexit sha1_base64="xGO9PYpHg0/40T5iQ1Ny6BiGzow=">AAACNXicbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssKpi00sUwmk3bozCTMTJQQ8g1u9Uv8FhfuxK2/4KTNwrYeGDiccy/3zPFjSqSyrA+jsrK6tr5R3axtbe/s7tUb+10ZJQJhB0U0En0fSkwJx44iiuJ+LDBkPsU9f3JT+L0nLCSJ+INKY+wxOOIkJAgqLTm3Q+vRGtabVsuawlwmdkmaoERn2DAO3SBCCcNcIQqlHNhWrLwMCkUQxXnNTSSOIZrAER5oyiHD0sumaXPzRCuBGUZCP67Mqfp3I4NMypT5epJBNZaLXiH+5w0SFV57GeFxojBHs0NhQk0VmcXXzYAIjBRNNYFIEJ3VRGMoIFK6oNrcmUAW2fJ5MR6nkiBZqBw/o4gxyIPMJUGeuUWaQGZ2nus27cXulkn3rGVftqz782b7ouy1Co7AMTgFNrgCbXAHOsABCBDwAl7Bm/FufBpfxvdstGKUOwdgDsbPLxKOqv4=</latexit>

E0
0

<latexit sha1_base64="SBkL3JUhLHU4js2QOzd6MjHd1uU=">AAACNXicbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssKpi00sUwmk3bozCTMTJQQ8g1u9Uv8FhfuxK2/4KTNwrYeGDiccy/3zPFjSqSyrA+jsrK6tr5R3axtbe/s7tUb+10ZJQJhB0U0En0fSkwJx44iiuJ+LDBkPsU9f3JT+L0nLCSJ+INKY+wxOOIkJAgqLTm3Q+vRHtabVsuawlwmdkmaoERn2DAO3SBCCcNcIQqlHNhWrLwMCkUQxXnNTSSOIZrAER5oyiHD0sumaXPzRCuBGUZCP67Mqfp3I4NMypT5epJBNZaLXiH+5w0SFV57GeFxojBHs0NhQk0VmcXXzYAIjBRNNYFIEJ3VRGMoIFK6oNrcmUAW2fJ5MR6nkiBZqBw/o4gxyIPMJUGeuUWaQGZ2nus27cXulkn3rGVftqz782b7ouy1Co7AMTgFNrgCbXAHOsABCBDwAl7Bm/FufBpfxvdstGKUOwdgDsbPLxRbqv8=</latexit>

E1
0

<latexit sha1_base64="xGO9PYpHg0/40T5iQ1Ny6BiGzow=">AAACNXicbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssKpi00sUwmk3bozCTMTJQQ8g1u9Uv8FhfuxK2/4KTNwrYeGDiccy/3zPFjSqSyrA+jsrK6tr5R3axtbe/s7tUb+10ZJQJhB0U0En0fSkwJx44iiuJ+LDBkPsU9f3JT+L0nLCSJ+INKY+wxOOIkJAgqLTm3Q+vRGtabVsuawlwmdkmaoERn2DAO3SBCCcNcIQqlHNhWrLwMCkUQxXnNTSSOIZrAER5oyiHD0sumaXPzRCuBGUZCP67Mqfp3I4NMypT5epJBNZaLXiH+5w0SFV57GeFxojBHs0NhQk0VmcXXzYAIjBRNNYFIEJ3VRGMoIFK6oNrcmUAW2fJ5MR6nkiBZqBw/o4gxyIPMJUGeuUWaQGZ2nus27cXulkn3rGVftqz782b7ouy1Co7AMTgFNrgCbXAHOsABCBDwAl7Bm/FufBpfxvdstGKUOwdgDsbPLxKOqv4=</latexit>

E0
0

<latexit sha1_base64="SBkL3JUhLHU4js2QOzd6MjHd1uU=">AAACNXicbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssKpi00sUwmk3bozCTMTJQQ8g1u9Uv8FhfuxK2/4KTNwrYeGDiccy/3zPFjSqSyrA+jsrK6tr5R3axtbe/s7tUb+10ZJQJhB0U0En0fSkwJx44iiuJ+LDBkPsU9f3JT+L0nLCSJ+INKY+wxOOIkJAgqLTm3Q+vRHtabVsuawlwmdkmaoERn2DAO3SBCCcNcIQqlHNhWrLwMCkUQxXnNTSSOIZrAER5oyiHD0sumaXPzRCuBGUZCP67Mqfp3I4NMypT5epJBNZaLXiH+5w0SFV57GeFxojBHs0NhQk0VmcXXzYAIjBRNNYFIEJ3VRGMoIFK6oNrcmUAW2fJ5MR6nkiBZqBw/o4gxyIPMJUGeuUWaQGZ2nus27cXulkn3rGVftqz782b7ouy1Co7AMTgFNrgCbXAHOsABCBDwAl7Bm/FufBpfxvdstGKUOwdgDsbPLxRbqv8=</latexit>

E1
0

<latexit sha1_base64="SG1jxZpplyQsp4V5U2I+GOGdIVA=">AAACOHicbVDLSsNAFJ3UV62vVne6CRahgpRERF0W3LisYB/QhDKZTNqhM5MwM1FDzE+41S/xT9y5E7d+gZM2C9t6YOBwzr3cM8eLKJHKsj6M0srq2vpGebOytb2zu1et7XdlGAuEOyikoeh7UGJKOO4ooijuRwJD5lHc8yY3ud97wEKSkN+rJMIugyNOAoKg0lI/aljPT2fW6bBat5rWFOYysQtSBwXaw5px6PghihnmClEo5cC2IuWmUCiCKM4qTixxBNEEjvBAUw4Zlm46DZyZJ1rxzSAU+nFlTtW/GylkUibM05MMqrFc9HLxP28Qq+DaTQmPYoU5mh0KYmqq0Mx/b/pEYKRooglEguisJhpDAZHSHVXmzvgyz5bNi9E4kQTJXOX4EYWMQe6nDvGz1MnT+DK1s0y3aS92t0y65037smndXdRbjaLXMjgCx6ABbHAFWuAWtEEHIEDBC3gFb8a78Wl8Gd+z0ZJR7ByAORg/vxXcq+4=</latexit>

p(0|x, 0)
<latexit sha1_base64="SG1jxZpplyQsp4V5U2I+GOGdIVA=">AAACOHicbVDLSsNAFJ3UV62vVne6CRahgpRERF0W3LisYB/QhDKZTNqhM5MwM1FDzE+41S/xT9y5E7d+gZM2C9t6YOBwzr3cM8eLKJHKsj6M0srq2vpGebOytb2zu1et7XdlGAuEOyikoeh7UGJKOO4ooijuRwJD5lHc8yY3ud97wEKSkN+rJMIugyNOAoKg0lI/aljPT2fW6bBat5rWFOYysQtSBwXaw5px6PghihnmClEo5cC2IuWmUCiCKM4qTixxBNEEjvBAUw4Zlm46DZyZJ1rxzSAU+nFlTtW/GylkUibM05MMqrFc9HLxP28Qq+DaTQmPYoU5mh0KYmqq0Mx/b/pEYKRooglEguisJhpDAZHSHVXmzvgyz5bNi9E4kQTJXOX4EYWMQe6nDvGz1MnT+DK1s0y3aS92t0y65037smndXdRbjaLXMjgCx6ABbHAFWuAWtEEHIEDBC3gFb8a78Wl8Gd+z0ZJR7ByAORg/vxXcq+4=</latexit>

p(0|x, 0)

<latexit sha1_base64="kl+eP3qrobJXQX1QoGqo+FCctP0=">AAACOHicbVDLSsNAFJ3UV62vVne6CRahgpRERF0W3LisYB/QhDKZTNqhM5MwM1FDzE+41S/xT9y5E7d+gZM2C9t6YOBwzr3cM8eLKJHKsj6M0srq2vpGebOytb2zu1et7XdlGAuEOyikoeh7UGJKOO4ooijuRwJD5lHc8yY3ud97wEKSkN+rJMIugyNOAoKg0lI/aljPT2f26bBat5rWFOYysQtSBwXaw5px6PghihnmClEo5cC2IuWmUCiCKM4qTixxBNEEjvBAUw4Zlm46DZyZJ1rxzSAU+nFlTtW/GylkUibM05MMqrFc9HLxP28Qq+DaTQmPYoU5mh0KYmqq0Mx/b/pEYKRooglEguisJhpDAZHSHVXmzvgyz5bNi9E4kQTJXOX4EYWMQe6nDvGz1MnT+DK1s0y3aS92t0y65037smndXdRbjaLXMjgCx6ABbHAFWuAWtEEHIEDBC3gFb8a78Wl8Gd+z0ZJR7ByAORg/vxeqq+8=</latexit>

p(0|x, 1)

<latexit sha1_base64="kl+eP3qrobJXQX1QoGqo+FCctP0=">AAACOHicbVDLSsNAFJ3UV62vVne6CRahgpRERF0W3LisYB/QhDKZTNqhM5MwM1FDzE+41S/xT9y5E7d+gZM2C9t6YOBwzr3cM8eLKJHKsj6M0srq2vpGebOytb2zu1et7XdlGAuEOyikoeh7UGJKOO4ooijuRwJD5lHc8yY3ud97wEKSkN+rJMIugyNOAoKg0lI/aljPT2f26bBat5rWFOYysQtSBwXaw5px6PghihnmClEo5cC2IuWmUCiCKM4qTixxBNEEjvBAUw4Zlm46DZyZJ1rxzSAU+nFlTtW/GylkUibM05MMqrFc9HLxP28Qq+DaTQmPYoU5mh0KYmqq0Mx/b/pEYKRooglEguisJhpDAZHSHVXmzvgyz5bNi9E4kQTJXOX4EYWMQe6nDvGz1MnT+DK1s0y3aS92t0y65037smndXdRbjaLXMjgCx6ABbHAFWuAWtEEHIEDBC3gFb8a78Wl8Gd+z0ZJR7ByAORg/vxeqq+8=</latexit>

p(0|x, 1)

<latexit sha1_base64="8Ncd+LLbfhWB6hCdx5v4pkqUPLU="></latexit>

Tr
�
⇢xE

1
0E

0
0

�

§ Operational equivalences: 
<latexit sha1_base64="l5OiIlbUJI9sbtdF/x1e/+l1iZo="></latexit>

1

2
(⇢0 + ⇢1) =

1

2
(⇢2 + ⇢3) =

1

2
(⇢4 + ⇢5)

<latexit sha1_base64="QEHmsgmkcfT7KXmoBSfr54RToSg="></latexit>

⇤k : (⇤k)ij = Tr

 
L†
i

 
� � 1

3

X

x2Tk

1
2⇢x

!
Lj

!

<latexit sha1_base64="/K3087rYgrMQCauCyhEJaMKePi0=">AAACOXicbVDLTsMwEHTKu7wK3OBiUSFxqhLE64jEhSNIlIeaCjmbLbVqO8F2QFWUr+AKX8KXcOSGuPIDOCUHCoxkaTSzqx1PlApurO+/erWJyanpmdm5+vzC4tJyY2X1wiSZBmxDIhJ9FTGDgitsW24FXqUamYwEXkaD49K/vEdteKLO7TDFrmS3ivc4MOuk69BkAHhH/ZtG02/5I9C/JKhIk1Q4vVnx1sM4gUyisiCYMZ3AT203Z9pyEFjUw8xgymDAbrHjqGISTTcfJS7ollNi2ku0e8rSkfpzI2fSmKGM3KRktm9+e6X4n9fJbO+wm3OVZhYVfB/qZYLahJbfpzHXCFYMHWGguctKoc80A+tKqo+diU2ZrRgX0/7QcDClqvABEimZivOQx0UelmlikwdF4doMfnf3l1zstIL9ln+22zzaq3qdJRtkk2yTgByQI3JCTkmbAJHkkTyRZ+/Fe/PevY/v0ZpX7ayRMXifX/MRrPQ=</latexit>⌫ 0

<latexit sha1_base64="eGqFAbg2gi76Go3cxcnAxHZZ9bg="></latexit>

9� :

8
>>><

>>>:

Tr(�) = 1
3 (= max pguess)

� = 1
3

⇥
1
2 (⇢0 + ⇢1)

⇤

� = 1
3

⇥
1
2 (⇢2 + ⇢3)

⇤

� = 1
3

⇥
1
2 (⇢4 + ⇢5)

⇤

<latexit sha1_base64="Pwz0EtKVUjzj2blHLksvMegnrn4="></latexit>

T1 = {⇢0, ⇢1}, T2 = {⇢2, ⇢3}, T3 = {⇢4, ⇢5}

<latexit sha1_base64="qsjOiZ0WyS7vuj/6SmjfHHAlwnY="></latexit>

⇤k = 0

<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1
<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1

<latexit sha1_base64="90YJ36OhFXvgMJXhKzU04XXCYzM=">AAACNnicbVC7TsMwFHV4lvJqYYPFokJiqhLEa6zEwlgk+pCaqHIcpzW1nch2QFGUf2CFL+FXWNgQK5+A02agLUeydHTOvbrHx48ZVdq2P6yV1bX1jc3KVnV7Z3dvv1Y/6KookZh0cMQi2feRIowK0tFUM9KPJUHcZ6TnT24Lv/dEpKKReNBpTDyORoKGFCNtpK6r6IijYa1hN+0p4DJxStIAJdrDunXkBhFOOBEaM6TUwLFj7WVIaooZyatuokiM8ASNyMBQgThRXjaNm8NTowQwjKR5QsOp+ncjQ1yplPtmkiM9VoteIf7nDRId3ngZFXGiicCzQ2HCoI5g8XcYUEmwZqkhCEtqskI8RhJhbRqqzp0JVJEtnxfjcaooVoUqyDOOOEciyFwa5JlbpAlU5uS5adNZ7G6ZdM+bzlXTvr9otC7LXivgGJyAM+CAa9ACd6ANOgCDR/ACXsGb9W59Wl/W92x0xSp3DsEcrJ9fG8+sEw==</latexit>�
<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0

<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1
<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="PBPUtgMkuCoA4wWbDep1xoHOCg4=">AAACO3icbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssK9gFJLJPJtBk6jzAzUUrIZ7jVL/FDXLsTt+6dtF3Y1gMXDufcyz2cMKFEacf5sEorq2vrG+XNytb2zu5etbbfUSKVCLeRoEL2QqgwJRy3NdEU9xKJIQsp7oajm8LvPmGpiOAPepzggMEhJwOCoDaS58tY9J3bvvPo9qt1p+FMYC8Td0bqYIZWv2Yd+pFAKcNcIwqV8lwn0UEGpSaI4rzipwonEI3gEHuGcsiwCrJJ5tw+MUpkD4Q0w7U9Uf9eZJApNWah2WRQx2rRK8T/PC/Vg+sgIzxJNeZo+miQUlsLuyjAjojESNOxIRBJYrLaKIYSIm1qqsy9iVSRLZ8Xk3isCFKFyvEzEoxBHmU+ifLML9JEKnPz3LTpLna3TDpnDfey4dyf15sXs17L4Agcg1PggivQBHegBdoAAQFewCt4s96tT+vL+p6ulqzZzQGYg/XzC/ykrW8=</latexit>

⇢0E
1
0

<latexit sha1_base64="AShHS7Rk5Ttwn6mbL7mLddTKrOg=">AAACN3icbVDLSgMxFM34rPXV6krcBItQN2WmiLosuHFZoS/oDCWTSdvQJDMkGWUY5ifc6o/4Ka7ciVv/wEw7C9t6IHA4517uyfEjRpW27Q9rY3Nre2e3tFfePzg8Oq5UT3oqjCUmXRyyUA58pAijgnQ11YwMIkkQ9xnp+7P73O8/EaloKDo6iYjH0UTQMcVIG2ngdmTdpcHVqFKzG/YccJ04BamBAu1R1TpzgxDHnAiNGVJq6NiR9lIkNcWMZGU3ViRCeIYmZGioQJwoL50HzuClUQI4DqV5QsO5+ncjRVyphPtmkiM9VateLv7nDWM9vvNSKqJYE4EXh8YxgzqE+e9hQCXBmiWGICypyQrxFEmEtelo6Uqg8mhZeUmMpomiWOWqIM845ByJIDUFZqmbhwlU6mSZKdNZrW6d9JoN56ZhP17XWs2i1hI4BxegDhxwC1rgAbRBF2DAwAt4BW/Wu/VpfVnfi9ENq9g5BUuwfn4BNiqsQw==</latexit>

Tr(1)
<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0

<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1
<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="R+chU80YrnoKNoPp1F9lRAEDfNI="></latexit>

Tr
�
⇢20
�

<latexit sha1_base64="/KHCJWe40VnZH9sSyidp3ARbtlQ="></latexit>

Tr
�
⇢21
�

<latexit sha1_base64="QqyvZofAZeSO6qrCCppv0QRE2+Y=">AAACMHicbVDLSsNAFJ34rPXV6krcBIvgqiRF1GXBjcsW7AOaUiaT23bozCTMTJQQ8gVu9Uf8Gl2JW7/CSZuFbT0wcDjnXu6Z40eMKu04n9bG5tb2zm5pr7x/cHh0XKmedFUYSwIdErJQ9n2sgFEBHU01g34kAXOfQc+f3ed+7wmkoqF41EkEQ44ngo4pwdpIbXdUqTl1Zw57nbgFqaECrVHVOvOCkMQchCYMKzVwnUgPUyw1JQyyshcriDCZ4QkMDBWYgxqm86SZfWmUwB6H0jyh7bn6dyPFXKmE+2aSYz1Vq14u/ucNYj2+G6ZURLEGQRaHxjGzdWjn37YDKoFolhiCiaQmq02mWGKiTTlLVwKVR8vKS2I0TRQlKlcFPJOQcyyC1KNBlnp5mEClbpaZMt3V6tZJt1F3b+pO+7rWbBS1ltA5ukBXyEW3qIkeUAt1EEGAXtArerPerQ/ry/pejG5Yxc4pWoL18wvPjqmS</latexit>

1
<latexit sha1_base64="QqyvZofAZeSO6qrCCppv0QRE2+Y=">AAACMHicbVDLSsNAFJ34rPXV6krcBIvgqiRF1GXBjcsW7AOaUiaT23bozCTMTJQQ8gVu9Uf8Gl2JW7/CSZuFbT0wcDjnXu6Z40eMKu04n9bG5tb2zm5pr7x/cHh0XKmedFUYSwIdErJQ9n2sgFEBHU01g34kAXOfQc+f3ed+7wmkoqF41EkEQ44ngo4pwdpIbXdUqTl1Zw57nbgFqaECrVHVOvOCkMQchCYMKzVwnUgPUyw1JQyyshcriDCZ4QkMDBWYgxqm86SZfWmUwB6H0jyh7bn6dyPFXKmE+2aSYz1Vq14u/ucNYj2+G6ZURLEGQRaHxjGzdWjn37YDKoFolhiCiaQmq02mWGKiTTlLVwKVR8vKS2I0TRQlKlcFPJOQcyyC1KNBlnp5mEClbpaZMt3V6tZJt1F3b+pO+7rWbBS1ltA5ukBXyEW3qIkeUAt1EEGAXtArerPerQ/ry/pejG5Yxc4pWoL18wvPjqmS</latexit>

1
<latexit sha1_base64="DCMpbSSsAC96563qL/kYZESywAM=">AAACN3icbVDLSsNAFJ3UV62vVlfiJliEClKSIuqy4MZlBfuAJpTJZNIOnZmEmYkSYn7Crf6In+LKnbj1D5y0WdjWAwOHc+7lnjleRIlUlvVhlNbWNza3ytuVnd29/YNq7bAnw1gg3EUhDcXAgxJTwnFXEUXxIBIYMo/ivje9zf3+IxaShPxBJRF2GRxzEhAElZYGUcN6ti7s81G1bjWtGcxVYhekDgp0RjXj2PFDFDPMFaJQyqFtRcpNoVAEUZxVnFjiCKIpHOOhphwyLN10Fjgzz7Tim0Eo9OPKnKl/N1LIpEyYpycZVBO57OXif94wVsGNmxIexQpzND8UxNRUoZn/3vSJwEjRRBOIBNFZTTSBAiKlO1q44ss8WlZZEKNJIgmSucrxEwoZg9xPHeJnqZOH8WVqZ5ku016ubpX0Wk37qmndX9bbraLWMjgBp6ABbHAN2uAOdEAXIEDBC3gFb8a78Wl8Gd/z0ZJR7ByBBRg/vxFcq6E=</latexit>

p(0|0, 1)
<latexit sha1_base64="V1rIhQcsehE84wz+/5v3BAhYt1M=">AAACN3icbVDLSgMxFM3UV62vVlfiZrAIFaRkiqjLghuXFewDOqVkMmkbmmSGJKMM4/yEW/0RP8WVO3HrH5hpZ2FbDwQO59zLPTleyKjSEH5YhbX1jc2t4nZpZ3dv/6BcOeyoIJKYtHHAAtnzkCKMCtLWVDPSCyVB3GOk601vM7/7SKSigXjQcUgGHI0FHVGMtJF6YQ0+wwt4PixXYR3OYK8SJydVkKM1rFjHrh/giBOhMUNK9R0Y6kGCpKaYkbTkRoqECE/RmPQNFYgTNUhmgVP7zCi+PQqkeULbM/XvRoK4UjH3zCRHeqKWvUz8z+tHenQzSKgII00Enh8aRczWgZ393vapJFiz2BCEJTVZbTxBEmFtOlq44qssWlpaEMNJrChWmSrIEw44R8JPXOqniZuF8VXipKkp01mubpV0GnXnqg7vL6vNRl5rEZyAU1ADDrgGTXAHWqANMGDgBbyCN+vd+rS+rO/5aMHKd47AAqyfXw+Pq6A=</latexit>

p(0|0, 0)
<latexit sha1_base64="r0pt+7PWwYt4qzq27dUQkHbtvzM=">AAACN3icbVDLSsNAFJ3UV62vVlfiJliEClKSIuqy4MZlBfuAJpTJZNIOnZmEmYkSYn7Crf6In+LKnbj1D5y0WdjWAwOHc+7lnjleRIlUlvVhlNbWNza3ytuVnd29/YNq7bAnw1gg3EUhDcXAgxJTwnFXEUXxIBIYMo/ivje9zf3+IxaShPxBJRF2GRxzEhAElZYGUcN6ti+s81G1bjWtGcxVYhekDgp0RjXj2PFDFDPMFaJQyqFtRcpNoVAEUZxVnFjiCKIpHOOhphwyLN10Fjgzz7Tim0Eo9OPKnKl/N1LIpEyYpycZVBO57OXif94wVsGNmxIexQpzND8UxNRUoZn/3vSJwEjRRBOIBNFZTTSBAiKlO1q44ss8WlZZEKNJIgmSucrxEwoZg9xPHeJnqZOH8WVqZ5ku016ubpX0Wk37qmndX9bbraLWMjgBp6ABbHAN2uAOdEAXIEDBC3gFb8a78Wl8Gd/z0ZJR7ByBBRg/vxFeq6E=</latexit>

p(0|1, 0)

<latexit sha1_base64="DCMpbSSsAC96563qL/kYZESywAM=">AAACN3icbVDLSsNAFJ3UV62vVlfiJliEClKSIuqy4MZlBfuAJpTJZNIOnZmEmYkSYn7Crf6In+LKnbj1D5y0WdjWAwOHc+7lnjleRIlUlvVhlNbWNza3ytuVnd29/YNq7bAnw1gg3EUhDcXAgxJTwnFXEUXxIBIYMo/ivje9zf3+IxaShPxBJRF2GRxzEhAElZYGUcN6ti7s81G1bjWtGcxVYhekDgp0RjXj2PFDFDPMFaJQyqFtRcpNoVAEUZxVnFjiCKIpHOOhphwyLN10Fjgzz7Tim0Eo9OPKnKl/N1LIpEyYpycZVBO57OXif94wVsGNmxIexQpzND8UxNRUoZn/3vSJwEjRRBOIBNFZTTSBAiKlO1q44ss8WlZZEKNJIgmSucrxEwoZg9xPHeJnqZOH8WVqZ5ku016ubpX0Wk37qmndX9bbraLWMjgBp6ABbHAN2uAOdEAXIEDBC3gFb8a78Wl8Gd/z0ZJR7ByBBRg/vxFcq6E=</latexit>

p(0|0, 1)
<latexit sha1_base64="1JI6r4UGEjkLPPX149lbtvrkauw=">AAACN3icbVDLSsNAFJ3UV62vVlfiJliEClKSIuqy4MZlBfuAJpTJZNIOnZmEmYkSYn7Crf6In+LKnbj1D5y0WdjWAwOHc+7lnjleRIlUlvVhlNbWNza3ytuVnd29/YNq7bAnw1gg3EUhDcXAgxJTwnFXEUXxIBIYMo/ivje9zf3+IxaShPxBJRF2GRxzEhAElZYGUcN6ti/s81G1bjWtGcxVYhekDgp0RjXj2PFDFDPMFaJQyqFtRcpNoVAEUZxVnFjiCKIpHOOhphwyLN10Fjgzz7Tim0Eo9OPKnKl/N1LIpEyYpycZVBO57OXif94wVsGNmxIexQpzND8UxNRUoZn/3vSJwEjRRBOIBNFZTTSBAiKlO1q44ss8WlZZEKNJIgmSucrxEwoZg9xPHeJnqZOH8WVqZ5ku016ubpX0Wk37qmndX9bbraLWMjgBp6ABbHAN2uAOdEAXIEDBC3gFb8a78Wl8Gd/z0ZJR7ByBBRg/vxMrq6I=</latexit>

p(0|1, 1)

<latexit sha1_base64="uCATebBzdBZ3aPgPb3ZwRo3SzR0=">AAACNHicbVDLSsNAFJ3UV62vVlfiZrAIrkoivpYFNy4rmLbQhDKZTNuhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75gQxo0rb9odVWVvf2Nyqbtd2dvf2D+qNw66KEomJiyMWyX6AFGFUEFdTzUg/lgTxgJFeML0r/N4TkYpG4lGnMfE5Ggs6ohhpI7leGGk1rDftlj0DXCVOSZqgRGfYsI7NIk44ERozpNTAsWPtZ0hqihnJa16iSIzwFI3JwFCBOFF+NkubwzOjhHAUSfOEhjP170aGuFIpD8wkR3qilr1C/M8bJHp062dUxIkmAs8PjRIGdQSLr8OQSoI1Sw1BWFKTFeIJkghrU9DClVAV0fLaghhPUkWxKlRBnnHEORJh5tEwz7wiTKgyJ89Nmc5ydauke9Fyrlv2w2WzfVXWWgUn4BScAwfcgDa4Bx3gAgwoeAGv4M16tz6tL+t7Plqxyp0jsADr5xfQ16ui</latexit>. . .
<latexit sha1_base64="/6RAvoYqmGW02EUE1R9fVGBxM68="></latexit>

Tr
�
E0

0

�

<latexit sha1_base64="/6RAvoYqmGW02EUE1R9fVGBxM68="></latexit>

Tr
�
E0

0

�

<latexit sha1_base64="AIR9axJ5EuCCbeF6t3zd7/kWeTg="></latexit>

Tr
�
E1

0

�

<latexit sha1_base64="AIR9axJ5EuCCbeF6t3zd7/kWeTg="></latexit>

Tr
�
E1

0

�

<latexit sha1_base64="+RolHeKE97bJiOJA3u59xLaqUKA="></latexit>

Tr
�
⇢0E

1
0E

0
0

�

<latexit sha1_base64="LPTditko7MeffKSIktqFlpbeo8A="></latexit>

Li, Lj 2 {1, Ey
b , ⇢x, . . . }

<latexit sha1_base64="maLsEe3AQYFLW5xHOwXwSMYYF8g="></latexit>

⌥x : (⌥x)ij = Tr(L†
i⇢xLj)

<latexit sha1_base64="PIbNpgBBBd48hIJqzpwGv92BQyE=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GnqiZrkFvHiMYBbIDKGn05M06Vno7hHCkN/w4kERr/6MN//GniSCij4oeLxXRVU9PxFcaYw/rMLa+sbmVnG7tLO7t39QPjzqqjiVlHVoLGLZ94ligkeso7kWrJ9IRkJfsJ4/vc793j2TisfRnZ4lzAvJOOIBp0QbyXV1IAnNnHl2MR+WK9huYqdZcxC2qziHIbiOrxoN5NgLAVdghfaw/O6OYpqGLNJUEKUGDk60lxGpORVsXnJTxRJCp2TMBoZGJGTKyxY3z9GZUUYoiKWpSKOF+n0iI6FSs9A3nSHRE/Xby8W/vEGqg4aX8ShJNYvoclGQCqRjlAeARlwyqsXMEEIlN7ciOiEmBW1iKpkQvj5F/5Nu1XZqNr69rLSqqziKcAKncA4O1KEFN9CGDlBI4AGe4NlKrUfrxXpdthas1cwx/ID19gliRJHf</latexit>

1
3
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§ State positivity: 

<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1
<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1

<latexit sha1_base64="u2UiAHSBnJ3MNzQPY4phsp8lDy0=">AAACNXicbVC7TsMwFHXKq5RXCxssFhUSU5UgXmMlFsYikbZSE1WO47ZWbSeyHVAU5RtY4Uv4FgY2xMov4LQZaMuRLB2dc6/u8QliRpW27Q+rsra+sblV3a7t7O7tH9Qbh10VJRITF0cskv0AKcKoIK6mmpF+LAniASO9YHpX+L0nIhWNxKNOY+JzNBZ0RDHSRnK9MNJqWG/aLXsGuEqckjRBic6wYR2bRZxwIjRmSKmBY8faz5DUFDOS17xEkRjhKRqTgaECcaL8bJY2h2dGCeEokuYJDWfq340McaVSHphJjvRELXuF+J83SPTo1s+oiBNNBJ4fGiUM6ggWX4chlQRrlhqCsKQmK8QTJBHWpqDawplQFdnyRTGepIpiVaiCPOOIcyTCzKNhnnlFmlBlTp6bNp3l7lZJ96LlXLfsh8tm+6rstQpOwCk4Bw64AW1wDzrABRhQ8AJewZv1bn1aX9b3fLRilTtHYAHWzy9XwKuy</latexit>

. . .

<latexit sha1_base64="S8qU7tewq6+wWDw3I+2oPVetw58=">AAACMXicbVDLSsNAFJ34rPXV6k43wSK4Kon4WhbcuGzBPqAJZTK5bYfOTMLMRCkhX+BWv8Sv6U7c+hNO2ixs64GBwzn3cs+cIGZUaceZWRubW9s7u6W98v7B4dFxpXrSUVEiCbRJxCLZC7ACRgW0NdUMerEEzAMG3WDymPvdF5CKRuJZT2PwOR4JOqQEayO13EGl5tSdOex14hakhgo0B1XrzAsjknAQmjCsVN91Yu2nWGpKGGRlL1EQYzLBI+gbKjAH5afzpJl9aZTQHkbSPKHtufp3I8VcqSkPzCTHeqxWvVz8z+snevjgp1TEiQZBFoeGCbN1ZOfftkMqgWg2NQQTSU1Wm4yxxESbcspLZ0KVZ8uWxXg8VZSoXBXwSiLOsQhTj4ZZ6uVpQpW6WWbadFe7Wyed67p7V3daN7XGbdFrCZ2jC3SFXHSPGugJNVEbEQToDb2jD+vTmllf1vdidMMqdk7REqyfX1V1qaU=</latexit>

1

<latexit sha1_base64="u2UiAHSBnJ3MNzQPY4phsp8lDy0=">AAACNXicbVC7TsMwFHXKq5RXCxssFhUSU5UgXmMlFsYikbZSE1WO47ZWbSeyHVAU5RtY4Uv4FgY2xMov4LQZaMuRLB2dc6/u8QliRpW27Q+rsra+sblV3a7t7O7tH9Qbh10VJRITF0cskv0AKcKoIK6mmpF+LAniASO9YHpX+L0nIhWNxKNOY+JzNBZ0RDHSRnK9MNJqWG/aLXsGuEqckjRBic6wYR2bRZxwIjRmSKmBY8faz5DUFDOS17xEkRjhKRqTgaECcaL8bJY2h2dGCeEokuYJDWfq340McaVSHphJjvRELXuF+J83SPTo1s+oiBNNBJ4fGiUM6ggWX4chlQRrlhqCsKQmK8QTJBHWpqDawplQFdnyRTGepIpiVaiCPOOIcyTCzKNhnnlFmlBlTp6bNp3l7lZJ96LlXLfsh8tm+6rstQpOwCk4Bw64AW1wDzrABRhQ8AJewZv1bn1aX9b3fLRilTtHYAHWzy9XwKuy</latexit>

...

<latexit sha1_base64="xGO9PYpHg0/40T5iQ1Ny6BiGzow=">AAACNXicbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssKpi00sUwmk3bozCTMTJQQ8g1u9Uv8FhfuxK2/4KTNwrYeGDiccy/3zPFjSqSyrA+jsrK6tr5R3axtbe/s7tUb+10ZJQJhB0U0En0fSkwJx44iiuJ+LDBkPsU9f3JT+L0nLCSJ+INKY+wxOOIkJAgqLTm3Q+vRGtabVsuawlwmdkmaoERn2DAO3SBCCcNcIQqlHNhWrLwMCkUQxXnNTSSOIZrAER5oyiHD0sumaXPzRCuBGUZCP67Mqfp3I4NMypT5epJBNZaLXiH+5w0SFV57GeFxojBHs0NhQk0VmcXXzYAIjBRNNYFIEJ3VRGMoIFK6oNrcmUAW2fJ5MR6nkiBZqBw/o4gxyIPMJUGeuUWaQGZ2nus27cXulkn3rGVftqz782b7ouy1Co7AMTgFNrgCbXAHOsABCBDwAl7Bm/FufBpfxvdstGKUOwdgDsbPLxKOqv4=</latexit>

E0
0

<latexit sha1_base64="SBkL3JUhLHU4js2QOzd6MjHd1uU=">AAACNXicbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssKpi00sUwmk3bozCTMTJQQ8g1u9Uv8FhfuxK2/4KTNwrYeGDiccy/3zPFjSqSyrA+jsrK6tr5R3axtbe/s7tUb+10ZJQJhB0U0En0fSkwJx44iiuJ+LDBkPsU9f3JT+L0nLCSJ+INKY+wxOOIkJAgqLTm3Q+vRHtabVsuawlwmdkmaoERn2DAO3SBCCcNcIQqlHNhWrLwMCkUQxXnNTSSOIZrAER5oyiHD0sumaXPzRCuBGUZCP67Mqfp3I4NMypT5epJBNZaLXiH+5w0SFV57GeFxojBHs0NhQk0VmcXXzYAIjBRNNYFIEJ3VRGMoIFK6oNrcmUAW2fJ5MR6nkiBZqBw/o4gxyIPMJUGeuUWaQGZ2nus27cXulkn3rGVftqz782b7ouy1Co7AMTgFNrgCbXAHOsABCBDwAl7Bm/FufBpfxvdstGKUOwdgDsbPLxRbqv8=</latexit>

E1
0

<latexit sha1_base64="xGO9PYpHg0/40T5iQ1Ny6BiGzow=">AAACNXicbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssKpi00sUwmk3bozCTMTJQQ8g1u9Uv8FhfuxK2/4KTNwrYeGDiccy/3zPFjSqSyrA+jsrK6tr5R3axtbe/s7tUb+10ZJQJhB0U0En0fSkwJx44iiuJ+LDBkPsU9f3JT+L0nLCSJ+INKY+wxOOIkJAgqLTm3Q+vRGtabVsuawlwmdkmaoERn2DAO3SBCCcNcIQqlHNhWrLwMCkUQxXnNTSSOIZrAER5oyiHD0sumaXPzRCuBGUZCP67Mqfp3I4NMypT5epJBNZaLXiH+5w0SFV57GeFxojBHs0NhQk0VmcXXzYAIjBRNNYFIEJ3VRGMoIFK6oNrcmUAW2fJ5MR6nkiBZqBw/o4gxyIPMJUGeuUWaQGZ2nus27cXulkn3rGVftqz782b7ouy1Co7AMTgFNrgCbXAHOsABCBDwAl7Bm/FufBpfxvdstGKUOwdgDsbPLxKOqv4=</latexit>

E0
0

<latexit sha1_base64="SBkL3JUhLHU4js2QOzd6MjHd1uU=">AAACNXicbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssKpi00sUwmk3bozCTMTJQQ8g1u9Uv8FhfuxK2/4KTNwrYeGDiccy/3zPFjSqSyrA+jsrK6tr5R3axtbe/s7tUb+10ZJQJhB0U0En0fSkwJx44iiuJ+LDBkPsU9f3JT+L0nLCSJ+INKY+wxOOIkJAgqLTm3Q+vRHtabVsuawlwmdkmaoERn2DAO3SBCCcNcIQqlHNhWrLwMCkUQxXnNTSSOIZrAER5oyiHD0sumaXPzRCuBGUZCP67Mqfp3I4NMypT5epJBNZaLXiH+5w0SFV57GeFxojBHs0NhQk0VmcXXzYAIjBRNNYFIEJ3VRGMoIFK6oNrcmUAW2fJ5MR6nkiBZqBw/o4gxyIPMJUGeuUWaQGZ2nus27cXulkn3rGVftqz782b7ouy1Co7AMTgFNrgCbXAHOsABCBDwAl7Bm/FufBpfxvdstGKUOwdgDsbPLxRbqv8=</latexit>

E1
0

<latexit sha1_base64="LPTditko7MeffKSIktqFlpbeo8A="></latexit>

Li, Lj 2 {1, Ey
b , ⇢x, . . . }

<latexit sha1_base64="SG1jxZpplyQsp4V5U2I+GOGdIVA=">AAACOHicbVDLSsNAFJ3UV62vVne6CRahgpRERF0W3LisYB/QhDKZTNqhM5MwM1FDzE+41S/xT9y5E7d+gZM2C9t6YOBwzr3cM8eLKJHKsj6M0srq2vpGebOytb2zu1et7XdlGAuEOyikoeh7UGJKOO4ooijuRwJD5lHc8yY3ud97wEKSkN+rJMIugyNOAoKg0lI/aljPT2fW6bBat5rWFOYysQtSBwXaw5px6PghihnmClEo5cC2IuWmUCiCKM4qTixxBNEEjvBAUw4Zlm46DZyZJ1rxzSAU+nFlTtW/GylkUibM05MMqrFc9HLxP28Qq+DaTQmPYoU5mh0KYmqq0Mx/b/pEYKRooglEguisJhpDAZHSHVXmzvgyz5bNi9E4kQTJXOX4EYWMQe6nDvGz1MnT+DK1s0y3aS92t0y65037smndXdRbjaLXMjgCx6ABbHAFWuAWtEEHIEDBC3gFb8a78Wl8Gd+z0ZJR7ByAORg/vxXcq+4=</latexit>

p(0|x, 0)
<latexit sha1_base64="SG1jxZpplyQsp4V5U2I+GOGdIVA=">AAACOHicbVDLSsNAFJ3UV62vVne6CRahgpRERF0W3LisYB/QhDKZTNqhM5MwM1FDzE+41S/xT9y5E7d+gZM2C9t6YOBwzr3cM8eLKJHKsj6M0srq2vpGebOytb2zu1et7XdlGAuEOyikoeh7UGJKOO4ooijuRwJD5lHc8yY3ud97wEKSkN+rJMIugyNOAoKg0lI/aljPT2fW6bBat5rWFOYysQtSBwXaw5px6PghihnmClEo5cC2IuWmUCiCKM4qTixxBNEEjvBAUw4Zlm46DZyZJ1rxzSAU+nFlTtW/GylkUibM05MMqrFc9HLxP28Qq+DaTQmPYoU5mh0KYmqq0Mx/b/pEYKRooglEguisJhpDAZHSHVXmzvgyz5bNi9E4kQTJXOX4EYWMQe6nDvGz1MnT+DK1s0y3aS92t0y65037smndXdRbjaLXMjgCx6ABbHAFWuAWtEEHIEDBC3gFb8a78Wl8Gd+z0ZJR7ByAORg/vxXcq+4=</latexit>

p(0|x, 0)

<latexit sha1_base64="kl+eP3qrobJXQX1QoGqo+FCctP0=">AAACOHicbVDLSsNAFJ3UV62vVne6CRahgpRERF0W3LisYB/QhDKZTNqhM5MwM1FDzE+41S/xT9y5E7d+gZM2C9t6YOBwzr3cM8eLKJHKsj6M0srq2vpGebOytb2zu1et7XdlGAuEOyikoeh7UGJKOO4ooijuRwJD5lHc8yY3ud97wEKSkN+rJMIugyNOAoKg0lI/aljPT2f26bBat5rWFOYysQtSBwXaw5px6PghihnmClEo5cC2IuWmUCiCKM4qTixxBNEEjvBAUw4Zlm46DZyZJ1rxzSAU+nFlTtW/GylkUibM05MMqrFc9HLxP28Qq+DaTQmPYoU5mh0KYmqq0Mx/b/pEYKRooglEguisJhpDAZHSHVXmzvgyz5bNi9E4kQTJXOX4EYWMQe6nDvGz1MnT+DK1s0y3aS92t0y65037smndXdRbjaLXMjgCx6ABbHAFWuAWtEEHIEDBC3gFb8a78Wl8Gd+z0ZJR7ByAORg/vxeqq+8=</latexit>

p(0|x, 1)

<latexit sha1_base64="kl+eP3qrobJXQX1QoGqo+FCctP0=">AAACOHicbVDLSsNAFJ3UV62vVne6CRahgpRERF0W3LisYB/QhDKZTNqhM5MwM1FDzE+41S/xT9y5E7d+gZM2C9t6YOBwzr3cM8eLKJHKsj6M0srq2vpGebOytb2zu1et7XdlGAuEOyikoeh7UGJKOO4ooijuRwJD5lHc8yY3ud97wEKSkN+rJMIugyNOAoKg0lI/aljPT2f26bBat5rWFOYysQtSBwXaw5px6PghihnmClEo5cC2IuWmUCiCKM4qTixxBNEEjvBAUw4Zlm46DZyZJ1rxzSAU+nFlTtW/GylkUibM05MMqrFc9HLxP28Qq+DaTQmPYoU5mh0KYmqq0Mx/b/pEYKRooglEguisJhpDAZHSHVXmzvgyz5bNi9E4kQTJXOX4EYWMQe6nDvGz1MnT+DK1s0y3aS92t0y65037smndXdRbjaLXMjgCx6ABbHAFWuAWtEEHIEDBC3gFb8a78Wl8Gd+z0ZJR7ByAORg/vxeqq+8=</latexit>

p(0|x, 1)

<latexit sha1_base64="8Ncd+LLbfhWB6hCdx5v4pkqUPLU="></latexit>

Tr
�
⇢xE

1
0E

0
0

�

§ Operational equivalences: 
<latexit sha1_base64="l5OiIlbUJI9sbtdF/x1e/+l1iZo="></latexit>

1

2
(⇢0 + ⇢1) =

1

2
(⇢2 + ⇢3) =

1

2
(⇢4 + ⇢5)

<latexit sha1_base64="QEHmsgmkcfT7KXmoBSfr54RToSg="></latexit>

⇤k : (⇤k)ij = Tr

 
L†
i

 
� � 1

3

X

x2Tk

1
2⇢x

!
Lj

!

Necessary Conditions
<latexit sha1_base64="QfUaCPxCAIpm+lCFNiKIQzsCbPE="></latexit>

� ⌫ 0

⌥x ⌫ 0

⇤k ⌫ 0

�1,⇢x = 1

�⇢x,E
y
b
= p(b|x, y)

�1,� =
1

K

<latexit sha1_base64="/K3087rYgrMQCauCyhEJaMKePi0=">AAACOXicbVDLTsMwEHTKu7wK3OBiUSFxqhLE64jEhSNIlIeaCjmbLbVqO8F2QFWUr+AKX8KXcOSGuPIDOCUHCoxkaTSzqx1PlApurO+/erWJyanpmdm5+vzC4tJyY2X1wiSZBmxDIhJ9FTGDgitsW24FXqUamYwEXkaD49K/vEdteKLO7TDFrmS3ivc4MOuk69BkAHhH/ZtG02/5I9C/JKhIk1Q4vVnx1sM4gUyisiCYMZ3AT203Z9pyEFjUw8xgymDAbrHjqGISTTcfJS7ollNi2ku0e8rSkfpzI2fSmKGM3KRktm9+e6X4n9fJbO+wm3OVZhYVfB/qZYLahJbfpzHXCFYMHWGguctKoc80A+tKqo+diU2ZrRgX0/7QcDClqvABEimZivOQx0UelmlikwdF4doMfnf3l1zstIL9ln+22zzaq3qdJRtkk2yTgByQI3JCTkmbAJHkkTyRZ+/Fe/PevY/v0ZpX7ayRMXifX/MRrPQ=</latexit>⌫ 0

<latexit sha1_base64="9r1lhxvWg4LiXhb34mvcuibmNX0="></latexit>

9� :

8
>>><

>>>:

Tr(�) = 1
3 (= max pguess)

� ⌫ 1
3

⇥
1
2 (⇢0 + ⇢1)

⇤

� ⌫ 1
3

⇥
1
2 (⇢2 + ⇢3)

⇤

� ⌫ 1
3

⇥
1
2 (⇢4 + ⇢5)

⇤

<latexit sha1_base64="Pwz0EtKVUjzj2blHLksvMegnrn4="></latexit>

T1 = {⇢0, ⇢1}, T2 = {⇢2, ⇢3}, T3 = {⇢4, ⇢5}

<latexit sha1_base64="usAoMAsqZ5gz0VOYYhaZKbV/aZI="></latexit>

⇤k ⌫ 0

<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1
<latexit sha1_base64="/8xtfR1i9tinmWz6B1OFS21OlCY=">AAACM3icbVDLSsNAFJ34rPXV6k43g0VwVRLxtSy4cVnRPqAJZTKZtENnJmFmooSQT3CrX+LHiDtx6z84abOwrQcGDufcyz1z/JhRpW37w1pZXVvf2KxsVbd3dvf2a/WDrooSiUkHRyySfR8pwqggHU01I/1YEsR9Rnr+5Lbwe09EKhqJR53GxONoJGhIMdJGenBpMKw17KY9BVwmTkkaoER7WLeO3CDCCSdCY4aUGjh2rL0MSU0xI3nVTRSJEZ6gERkYKhAnysumWXN4apQAhpE0T2g4Vf9uZIgrlXLfTHKkx2rRK8T/vEGiwxsvoyJONBF4dihMGNQRLD4OAyoJ1iw1BGFJTVaIx0girE091bkzgSqy5fNiPE4VxapQBXnGEedIBJkpMM/cIk2gMifPTZvOYnfLpHvedK6a9v1Fo3VZ9loBx+AEnAEHXIMWuANt0AEYjMALeAVv1rv1aX1Z37PRFavcOQRzsH5+AV+oqrE=</latexit>

1

<latexit sha1_base64="90YJ36OhFXvgMJXhKzU04XXCYzM=">AAACNnicbVC7TsMwFHV4lvJqYYPFokJiqhLEa6zEwlgk+pCaqHIcpzW1nch2QFGUf2CFL+FXWNgQK5+A02agLUeydHTOvbrHx48ZVdq2P6yV1bX1jc3KVnV7Z3dvv1Y/6KookZh0cMQi2feRIowK0tFUM9KPJUHcZ6TnT24Lv/dEpKKReNBpTDyORoKGFCNtpK6r6IijYa1hN+0p4DJxStIAJdrDunXkBhFOOBEaM6TUwLFj7WVIaooZyatuokiM8ASNyMBQgThRXjaNm8NTowQwjKR5QsOp+ncjQ1yplPtmkiM9VoteIf7nDRId3ngZFXGiicCzQ2HCoI5g8XcYUEmwZqkhCEtqskI8RhJhbRqqzp0JVJEtnxfjcaooVoUqyDOOOEciyFwa5JlbpAlU5uS5adNZ7G6ZdM+bzlXTvr9otC7LXivgGJyAM+CAa9ACd6ANOgCDR/ACXsGb9W59Wl/W92x0xSp3DsEcrJ9fG8+sEw==</latexit>�
<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0

<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1
<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="PBPUtgMkuCoA4wWbDep1xoHOCg4=">AAACO3icbVDLSsNAFJ3UV62vVne6CRbBVUnE17IggssK9gFJLJPJtBk6jzAzUUrIZ7jVL/FDXLsTt+6dtF3Y1gMXDufcyz2cMKFEacf5sEorq2vrG+XNytb2zu5etbbfUSKVCLeRoEL2QqgwJRy3NdEU9xKJIQsp7oajm8LvPmGpiOAPepzggMEhJwOCoDaS58tY9J3bvvPo9qt1p+FMYC8Td0bqYIZWv2Yd+pFAKcNcIwqV8lwn0UEGpSaI4rzipwonEI3gEHuGcsiwCrJJ5tw+MUpkD4Q0w7U9Uf9eZJApNWah2WRQx2rRK8T/PC/Vg+sgIzxJNeZo+miQUlsLuyjAjojESNOxIRBJYrLaKIYSIm1qqsy9iVSRLZ8Xk3isCFKFyvEzEoxBHmU+ifLML9JEKnPz3LTpLna3TDpnDfey4dyf15sXs17L4Agcg1PggivQBHegBdoAAQFewCt4s96tT+vL+p6ulqzZzQGYg/XzC/ykrW8=</latexit>

⇢0E
1
0

<latexit sha1_base64="AShHS7Rk5Ttwn6mbL7mLddTKrOg=">AAACN3icbVDLSgMxFM34rPXV6krcBItQN2WmiLosuHFZoS/oDCWTSdvQJDMkGWUY5ifc6o/4Ka7ciVv/wEw7C9t6IHA4517uyfEjRpW27Q9rY3Nre2e3tFfePzg8Oq5UT3oqjCUmXRyyUA58pAijgnQ11YwMIkkQ9xnp+7P73O8/EaloKDo6iYjH0UTQMcVIG2ngdmTdpcHVqFKzG/YccJ04BamBAu1R1TpzgxDHnAiNGVJq6NiR9lIkNcWMZGU3ViRCeIYmZGioQJwoL50HzuClUQI4DqV5QsO5+ncjRVyphPtmkiM9VateLv7nDWM9vvNSKqJYE4EXh8YxgzqE+e9hQCXBmiWGICypyQrxFEmEtelo6Uqg8mhZeUmMpomiWOWqIM845ByJIDUFZqmbhwlU6mSZKdNZrW6d9JoN56ZhP17XWs2i1hI4BxegDhxwC1rgAbRBF2DAwAt4BW/Wu/VpfVnfi9ENq9g5BUuwfn4BNiqsQw==</latexit>

Tr(1)
<latexit sha1_base64="XibFe8pHvqfNrR09VlZVvRKAa/k=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6EzrDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/Lh2ryg==</latexit>⇢0

<latexit sha1_base64="BDtoQlkkdnvBYnha3rXjb3hU5Dw=">AAACNXicbVDLSsNAFJ34rPXV6krcBIvgqiTia1lw47KCfUATymQyacfOI8xMlBDyD271R/wWF+7Erb/gpM3Cth4YOJxzL/fMCWJKlHacD2tldW19Y7OyVd3e2d3br9UPukokEuEOElTIfgAVpoTjjiaa4n4sMWQBxb1gclv4vScsFRH8Qacx9hkccRIRBLWRup4ci6E7rDWcpjOFvUzckjRAifawbh15oUAJw1wjCpUauE6s/QxKTRDFedVLFI4hmsARHhjKIcPKz6Zxc/vUKKEdCWke1/ZU/buRQaZUygIzyaAeq0WvEP/zBomObvyM8DjRmKPZoSihthZ28Xc7JBIjTVNDIJLEZLXRGEqItGlo7kqoimh5dU6Mx6kiSBUqx89IMAZ5mHkkzDOvCBOqzM1zU6a7WN0y6Z433aumc3/RaF2WtVbAMTgBZ8AF16AF7kAbdAACj+AFvII36936tL6s79noilXuHII5WD+/L+mryw==</latexit>⇢1
<latexit sha1_base64="W2hNJjrsUOWpsKTbgfqY2aKP0PM=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoDetNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF4xZqu4=</latexit>

E0
0

<latexit sha1_base64="MZCefUP3S7j4/GNCDaEckaw/lYU=">AAACNHicbVDLSsNAFJ3UV62vVlfiJlgEVyURX8uCCC4rmLbQxDKZTNqhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75vgxJVJZ1odRWVldW9+obta2tnd29+qN/a6MEoGwgyIaib4PJaaEY0cRRXE/Fhgyn+KeP7kp/N4TFpJE/EGlMfYYHHESEgSVlpzbofVoD+tNq2VNYS4TuyRNUKIzbBiHbhChhGGuEIVSDmwrVl4GhSKI4rzmJhLHEE3gCA805ZBh6WXTtLl5opXADCOhH1fmVP27kUEmZcp8PcmgGstFrxD/8waJCq+9jPA4UZij2aEwoaaKzOLrZkAERoqmmkAkiM5qojEUECld0NyVQBbR8tqcGI9TSZAsVI6fUcQY5EHmkiDP3CJMIDM7z3WZ9mJ1y6R71rIvW9b9ebN9UdZaBUfgGJwCG1yBNrgDHeAABAh4Aa/gzXg3Po0v43s2WjHKnQMwB+PnF44lqu8=</latexit>

E1
0

<latexit sha1_base64="R+chU80YrnoKNoPp1F9lRAEDfNI="></latexit>

Tr
�
⇢20
�

<latexit sha1_base64="/KHCJWe40VnZH9sSyidp3ARbtlQ="></latexit>

Tr
�
⇢21
�

<latexit sha1_base64="QqyvZofAZeSO6qrCCppv0QRE2+Y=">AAACMHicbVDLSsNAFJ34rPXV6krcBIvgqiRF1GXBjcsW7AOaUiaT23bozCTMTJQQ8gVu9Uf8Gl2JW7/CSZuFbT0wcDjnXu6Z40eMKu04n9bG5tb2zm5pr7x/cHh0XKmedFUYSwIdErJQ9n2sgFEBHU01g34kAXOfQc+f3ed+7wmkoqF41EkEQ44ngo4pwdpIbXdUqTl1Zw57nbgFqaECrVHVOvOCkMQchCYMKzVwnUgPUyw1JQyyshcriDCZ4QkMDBWYgxqm86SZfWmUwB6H0jyh7bn6dyPFXKmE+2aSYz1Vq14u/ucNYj2+G6ZURLEGQRaHxjGzdWjn37YDKoFolhiCiaQmq02mWGKiTTlLVwKVR8vKS2I0TRQlKlcFPJOQcyyC1KNBlnp5mEClbpaZMt3V6tZJt1F3b+pO+7rWbBS1ltA5ukBXyEW3qIkeUAt1EEGAXtArerPerQ/ry/pejG5Yxc4pWoL18wvPjqmS</latexit>

1
<latexit sha1_base64="QqyvZofAZeSO6qrCCppv0QRE2+Y=">AAACMHicbVDLSsNAFJ34rPXV6krcBIvgqiRF1GXBjcsW7AOaUiaT23bozCTMTJQQ8gVu9Uf8Gl2JW7/CSZuFbT0wcDjnXu6Z40eMKu04n9bG5tb2zm5pr7x/cHh0XKmedFUYSwIdErJQ9n2sgFEBHU01g34kAXOfQc+f3ed+7wmkoqF41EkEQ44ngo4pwdpIbXdUqTl1Zw57nbgFqaECrVHVOvOCkMQchCYMKzVwnUgPUyw1JQyyshcriDCZ4QkMDBWYgxqm86SZfWmUwB6H0jyh7bn6dyPFXKmE+2aSYz1Vq14u/ucNYj2+G6ZURLEGQRaHxjGzdWjn37YDKoFolhiCiaQmq02mWGKiTTlLVwKVR8vKS2I0TRQlKlcFPJOQcyyC1KNBlnp5mEClbpaZMt3V6tZJt1F3b+pO+7rWbBS1ltA5ukBXyEW3qIkeUAt1EEGAXtArerPerQ/ry/pejG5Yxc4pWoL18wvPjqmS</latexit>

1
<latexit sha1_base64="DCMpbSSsAC96563qL/kYZESywAM=">AAACN3icbVDLSsNAFJ3UV62vVlfiJliEClKSIuqy4MZlBfuAJpTJZNIOnZmEmYkSYn7Crf6In+LKnbj1D5y0WdjWAwOHc+7lnjleRIlUlvVhlNbWNza3ytuVnd29/YNq7bAnw1gg3EUhDcXAgxJTwnFXEUXxIBIYMo/ivje9zf3+IxaShPxBJRF2GRxzEhAElZYGUcN6ti7s81G1bjWtGcxVYhekDgp0RjXj2PFDFDPMFaJQyqFtRcpNoVAEUZxVnFjiCKIpHOOhphwyLN10Fjgzz7Tim0Eo9OPKnKl/N1LIpEyYpycZVBO57OXif94wVsGNmxIexQpzND8UxNRUoZn/3vSJwEjRRBOIBNFZTTSBAiKlO1q44ss8WlZZEKNJIgmSucrxEwoZg9xPHeJnqZOH8WVqZ5ku016ubpX0Wk37qmndX9bbraLWMjgBp6ABbHAN2uAOdEAXIEDBC3gFb8a78Wl8Gd/z0ZJR7ByBBRg/vxFcq6E=</latexit>

p(0|0, 1)
<latexit sha1_base64="V1rIhQcsehE84wz+/5v3BAhYt1M=">AAACN3icbVDLSgMxFM3UV62vVlfiZrAIFaRkiqjLghuXFewDOqVkMmkbmmSGJKMM4/yEW/0RP8WVO3HrH5hpZ2FbDwQO59zLPTleyKjSEH5YhbX1jc2t4nZpZ3dv/6BcOeyoIJKYtHHAAtnzkCKMCtLWVDPSCyVB3GOk601vM7/7SKSigXjQcUgGHI0FHVGMtJF6YQ0+wwt4PixXYR3OYK8SJydVkKM1rFjHrh/giBOhMUNK9R0Y6kGCpKaYkbTkRoqECE/RmPQNFYgTNUhmgVP7zCi+PQqkeULbM/XvRoK4UjH3zCRHeqKWvUz8z+tHenQzSKgII00Enh8aRczWgZ393vapJFiz2BCEJTVZbTxBEmFtOlq44qssWlpaEMNJrChWmSrIEw44R8JPXOqniZuF8VXipKkp01mubpV0GnXnqg7vL6vNRl5rEZyAU1ADDrgGTXAHWqANMGDgBbyCN+vd+rS+rO/5aMHKd47AAqyfXw+Pq6A=</latexit>

p(0|0, 0)
<latexit sha1_base64="r0pt+7PWwYt4qzq27dUQkHbtvzM=">AAACN3icbVDLSsNAFJ3UV62vVlfiJliEClKSIuqy4MZlBfuAJpTJZNIOnZmEmYkSYn7Crf6In+LKnbj1D5y0WdjWAwOHc+7lnjleRIlUlvVhlNbWNza3ytuVnd29/YNq7bAnw1gg3EUhDcXAgxJTwnFXEUXxIBIYMo/ivje9zf3+IxaShPxBJRF2GRxzEhAElZYGUcN6ti+s81G1bjWtGcxVYhekDgp0RjXj2PFDFDPMFaJQyqFtRcpNoVAEUZxVnFjiCKIpHOOhphwyLN10Fjgzz7Tim0Eo9OPKnKl/N1LIpEyYpycZVBO57OXif94wVsGNmxIexQpzND8UxNRUoZn/3vSJwEjRRBOIBNFZTTSBAiKlO1q44ss8WlZZEKNJIgmSucrxEwoZg9xPHeJnqZOH8WVqZ5ku016ubpX0Wk37qmndX9bbraLWMjgBp6ABbHAN2uAOdEAXIEDBC3gFb8a78Wl8Gd/z0ZJR7ByBBRg/vxFeq6E=</latexit>

p(0|1, 0)

<latexit sha1_base64="DCMpbSSsAC96563qL/kYZESywAM=">AAACN3icbVDLSsNAFJ3UV62vVlfiJliEClKSIuqy4MZlBfuAJpTJZNIOnZmEmYkSYn7Crf6In+LKnbj1D5y0WdjWAwOHc+7lnjleRIlUlvVhlNbWNza3ytuVnd29/YNq7bAnw1gg3EUhDcXAgxJTwnFXEUXxIBIYMo/ivje9zf3+IxaShPxBJRF2GRxzEhAElZYGUcN6ti7s81G1bjWtGcxVYhekDgp0RjXj2PFDFDPMFaJQyqFtRcpNoVAEUZxVnFjiCKIpHOOhphwyLN10Fjgzz7Tim0Eo9OPKnKl/N1LIpEyYpycZVBO57OXif94wVsGNmxIexQpzND8UxNRUoZn/3vSJwEjRRBOIBNFZTTSBAiKlO1q44ss8WlZZEKNJIgmSucrxEwoZg9xPHeJnqZOH8WVqZ5ku016ubpX0Wk37qmndX9bbraLWMjgBp6ABbHAN2uAOdEAXIEDBC3gFb8a78Wl8Gd/z0ZJR7ByBBRg/vxFcq6E=</latexit>

p(0|0, 1)
<latexit sha1_base64="1JI6r4UGEjkLPPX149lbtvrkauw=">AAACN3icbVDLSsNAFJ3UV62vVlfiJliEClKSIuqy4MZlBfuAJpTJZNIOnZmEmYkSYn7Crf6In+LKnbj1D5y0WdjWAwOHc+7lnjleRIlUlvVhlNbWNza3ytuVnd29/YNq7bAnw1gg3EUhDcXAgxJTwnFXEUXxIBIYMo/ivje9zf3+IxaShPxBJRF2GRxzEhAElZYGUcN6ti/s81G1bjWtGcxVYhekDgp0RjXj2PFDFDPMFaJQyqFtRcpNoVAEUZxVnFjiCKIpHOOhphwyLN10Fjgzz7Tim0Eo9OPKnKl/N1LIpEyYpycZVBO57OXif94wVsGNmxIexQpzND8UxNRUoZn/3vSJwEjRRBOIBNFZTTSBAiKlO1q44ss8WlZZEKNJIgmSucrxEwoZg9xPHeJnqZOH8WVqZ5ku016ubpX0Wk37qmndX9bbraLWMjgBp6ABbHAN2uAOdEAXIEDBC3gFb8a78Wl8Gd/z0ZJR7ByBBRg/vxMrq6I=</latexit>

p(0|1, 1)

<latexit sha1_base64="uCATebBzdBZ3aPgPb3ZwRo3SzR0=">AAACNHicbVDLSsNAFJ3UV62vVlfiZrAIrkoivpYFNy4rmLbQhDKZTNuhM5MwM1FCyDe41R/xXwR34tZvcNJmYVsPDBzOuZd75gQxo0rb9odVWVvf2Nyqbtd2dvf2D+qNw66KEomJiyMWyX6AFGFUEFdTzUg/lgTxgJFeML0r/N4TkYpG4lGnMfE5Ggs6ohhpI7leGGk1rDftlj0DXCVOSZqgRGfYsI7NIk44ERozpNTAsWPtZ0hqihnJa16iSIzwFI3JwFCBOFF+NkubwzOjhHAUSfOEhjP170aGuFIpD8wkR3qilr1C/M8bJHp062dUxIkmAs8PjRIGdQSLr8OQSoI1Sw1BWFKTFeIJkghrU9DClVAV0fLaghhPUkWxKlRBnnHEORJh5tEwz7wiTKgyJ89Nmc5ydauke9Fyrlv2w2WzfVXWWgUn4BScAwfcgDa4Bx3gAgwoeAGv4M16tz6tL+t7Plqxyp0jsADr5xfQ16ui</latexit>. . .
<latexit sha1_base64="/6RAvoYqmGW02EUE1R9fVGBxM68="></latexit>

Tr
�
E0

0

�

<latexit sha1_base64="/6RAvoYqmGW02EUE1R9fVGBxM68="></latexit>

Tr
�
E0

0

�

<latexit sha1_base64="AIR9axJ5EuCCbeF6t3zd7/kWeTg="></latexit>

Tr
�
E1

0

�

<latexit sha1_base64="AIR9axJ5EuCCbeF6t3zd7/kWeTg="></latexit>

Tr
�
E1

0

�

<latexit sha1_base64="+RolHeKE97bJiOJA3u59xLaqUKA="></latexit>

Tr
�
⇢0E

1
0E

0
0

�

<latexit sha1_base64="maLsEe3AQYFLW5xHOwXwSMYYF8g="></latexit>

⌥x : (⌥x)ij = Tr(L†
i⇢xLj)

<latexit sha1_base64="TIzfyvzMi0tECVN2Qds9pXS2Qw0=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Vjw4rGC/YAmlM120y7dbMLuRCihf8OLB0W8+me8+W/ctjlo64OBx3szzMwLUykMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3Q2q4FIq3UKDk3VRzGoeSd8Lx3czvPHFtRKIecZLyIKZDJSLBKFrJ9zHSlOXeNL+c9itVt+bOQVaJV5AqFGj2K1/+IGFZzBUySY3peW6KQU41Cib5tOxnhqeUjemQ9yxVNOYmyOc3T8m5VQYkSrQthWSu/p7IaWzMJA5tZ0xxZJa9mfif18swug1yodIMuWKLRVEmCSZkFgAZCM0ZyokllGlhbyVsRG0KaGMq2xC85ZdXSbte865r7sNVtVEv4ijBKZzBBXhwAw24hya0gEEKz/AKb07mvDjvzseidc0pZk7gD5zPHxFWkac=</latexit>

1
3



Applications

§ Tight upper bounds for several noncontextuality inequalities
§ Implementation freely available on github
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See paper!

Are pure states as useful as mixed states in contextuality scenarios?
Ø Purifications may not satisfy preparation equivalences

Pure hierarchy:
§ Simplify:  
§ No need for positivity localising matrices (    ): 

<latexit sha1_base64="MYx2WIlrc4JRQ2p70zzgLNMkNlM="></latexit>

(⇢x)
2 = ⇢x =) ⇢x ⌫ 0

<latexit sha1_base64="HU5Sam6jVV8/f3FA53EWIW25LtM="></latexit>

(⇢x)
2 = ⇢x

<latexit sha1_base64="Lt+w6HvYamE0jrQqKVUm8GBp2dw="></latexit>

⌥x

<latexit sha1_base64="Z/G98AeBmzER+t0KHNX+uDHNlng="></latexit>x
<latexit sha1_base64="yOkoYXNcxCCX+4Gw2M9TwSC6Lik="></latexit>y

<latexit sha1_base64="4GNXumVgLBEditC3+OwILml9hlc="></latexit>

b

<latexit sha1_base64="CDzdeo9jSePbcvXB0hH0vrnT6/4="></latexit>

⇢x vs. | xi



Contextual Advantage from Mixed States

§Hameedi-Tavakoli-Marques-Bourennane inequality [PRL 2017]
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RAC-based communication game:

Operational equivalences:

<latexit sha1_base64="Wd5bAcwSXUjXkJEj2THY6T5xhKs="></latexit>

pwin

NC
 2/3

<latexit sha1_base64="dLR5r612c0FZ1L54Z9GKfUPkVqs="></latexit>

pwin

 

. 2/3

<latexit sha1_base64="9N4p8w9D+vVfMsIO9jIulMrW/X8="></latexit>

pwin
Q⇡ 0.6979

<latexit sha1_base64="36o5udQWr6d1ih2g9FxMPlilP/E="></latexit>

pwin

Q
. 0.704

<latexit sha1_base64="fMLZ+hJELbryIUTgD4yreQd8WpA="></latexit>⇢x

<latexit sha1_base64="pMkyIqEFoOqMl818OdOw0UgPUQ0="></latexit>

x = x1x2 2 {0, 1, 2}2
<latexit sha1_base64="oQ/ABjrfde0Zngx7U5VQS7lJVyg="></latexit>

y = {1, 2}

<latexit sha1_base64="CU1eEKHiHeo83doqw0CwJq7iAKI="></latexit>

b 2 {0, 1, 2}

<latexit sha1_base64="bXCyYt0zkGwnZ8i8Elo6eHFnXGQ="></latexit>

1

3
(⇢00 + ⇢12 + ⇢21) =

1

3
(⇢01 + ⇢10 + ⇢22) =

1

3
(⇢02 + ⇢20 + ⇢11)

<latexit sha1_base64="IiM15qK/ifrpmQfSkaw6NNAfSmU="></latexit>

1

3
(⇢00 + ⇢11 + ⇢22) =

1

3
(⇢02 + ⇢10 + ⇢21) =

1

3
(⇢01 + ⇢12 + ⇢20)

<latexit sha1_base64="HfR7s5Xfg10BJEJ8yUu0aOK1AdQ="></latexit>

pwin =
1

18

X

x,y

p(b = xy|x, y)

Noncontextuality inequality: 

Ø SDP hierarchy: No contextual advantage from pure states!

Ø Mixed states:

o Achievable (d=6): 

o SDP hierarchy: 

<latexit sha1_base64="6+25wBwVetBTErf7n1FyauG1lHI="></latexit>

pwin
NC
 2/3



Contextual Advantage from Mixed States

§Hameedi-Tavakoli-Marques-Bourennane inequality [PRL 2017]

19

Operational equivalences:

Noncontextuality inequality: 

Ø SDP hierarchy: No contextual advantage from pure states!

Ø Mixed states:

o Achievable (d=6): 

o SDP hierarchy: 

<latexit sha1_base64="fMLZ+hJELbryIUTgD4yreQd8WpA="></latexit>⇢x

<latexit sha1_base64="pMkyIqEFoOqMl818OdOw0UgPUQ0="></latexit>

x = x1x2 2 {0, 1, 2}2
<latexit sha1_base64="oQ/ABjrfde0Zngx7U5VQS7lJVyg="></latexit>

y = {1, 2}

<latexit sha1_base64="CU1eEKHiHeo83doqw0CwJq7iAKI="></latexit>

b 2 {0, 1, 2}

<latexit sha1_base64="bXCyYt0zkGwnZ8i8Elo6eHFnXGQ="></latexit>

1

3
(⇢00 + ⇢12 + ⇢21) =

1

3
(⇢01 + ⇢10 + ⇢22) =

1

3
(⇢02 + ⇢20 + ⇢11)

<latexit sha1_base64="IiM15qK/ifrpmQfSkaw6NNAfSmU="></latexit>

1

3
(⇢00 + ⇢11 + ⇢22) =

1

3
(⇢02 + ⇢10 + ⇢21) =

1

3
(⇢01 + ⇢12 + ⇢20)

<latexit sha1_base64="HfR7s5Xfg10BJEJ8yUu0aOK1AdQ="></latexit>

pwin =
1

18

X

x,y

p(b = xy|x, y)

<latexit sha1_base64="6+25wBwVetBTErf7n1FyauG1lHI="></latexit>

pwin
NC
 2/3

<latexit sha1_base64="4avGMU8iSzLDeZ+i3Paz/TgYskc="></latexit>

pwin
 

. 2/3

<latexit sha1_base64="IUsez+lpimoIKqu5fonRdgvJYNo="></latexit>

pwin
Q

. 0.704

<latexit sha1_base64="G3Cw/PcUwVQxEqw6P62Ild6bTXo="></latexit>

pwin
Q
⇡ 0.6979

RAC-based communication game:



Simulating Contextuality

What resources are needed to simulate contextual correlations (maybe post-quantum ones)
1. with a noncontextual, classical model?
2. with a quantum model?

Bell Nonlocality Contextuality

<latexit sha1_base64="LaxulTWMvRk8T26wquxtarG6Vbo=">AAACMXicdVDLSgMxFM34rPXV6k43g0VwVWaK9LEruHHZgn1AW0omc9uGJpkhyahlmC9wq1/i13Qnbv0JM20R6+NA4HDOvdyT44WMKu04c2tjc2t7Zzezl90/ODw6zuVP2iqIJIEWCVggux5WwKiAlqaaQTeUgLnHoONNb1K/cw9S0UDc6VkIA47Hgo4owdpIzcdhruAUa7WyU6nabtFZ4DcpoBUaw7x11vcDEnEQmjCsVM91Qj2IsdSUMEiy/UhBiMkUj6FnqMAc1CBeJE3sS6P49iiQ5gltL9TvGzHmSs24ZyY51hP100vFv7xepEfVQUxFGGkQZHloFDFbB3b6bdunEohmM0MwkdRktckES0y0KSe7dsZXabZkXQwnM0WJSlUBDyTgHAs/7lM/iftpGl/FbpKYNv8v8Yu0S0W3XHSa14V6adVrBp2jC3SFXFRBdXSLGqiFCAL0hJ7Ri/Vqza036305umGtdk7RGqyPTxznqhI=</latexit>x
<latexit sha1_base64="+1jjaGQ4fmauwfJyWrsMmCG2gzg=">AAACMXicdVDLSgMxFE18W19Vd7oZLIKrMiPSx67gxqUFq0KnSCZza4N5DElGGYb5Arf6JX6NO3HrT5hpi1gfBwKHc+7lnpwo4cxY33/Fc/MLi0vLK6uVtfWNza3q9s6lUamm0KOKK30dEQOcSehZZjlcJxqIiDhcRXenpX91D9owJS9slsBAkFvJhowS66RudlOt+fV2u+E3W15Q98f4TWpoivObbbwXxoqmAqSlnBjTD/zEDnKiLaMcikqYGkgIvSO30HdUEgFmkI+TFt6hU2JvqLR70npj9ftGToQxmYjcpCB2ZH56pfiX10/tsDXImUxSC5JODg1T7lnlld/2YqaBWp45QqhmLqtHR0QTal05lZkzsSmzFbNiMsoMo6ZUJTxQJQSRcR6yuMjDMk1s8qAoXJv/l/hFLo/rQaPud09qneNprytoHx2gIxSgJuqgM3SOeogiQI/oCT3jF/yK3/D7ZHQOT3d20QzwxycetKoT</latexit>y

<latexit sha1_base64="wvbU1Pj/Cnyg/GwidiDsY+2uMaM=">AAACMXicdVDLagIxFM3Yl7UvbXftZqgUupIZKT52QjddKtQHqEgmc9VgkhmSTIsM8wXdtl/Sr3FXuu1PNKNSah8HAodz7uWeHC9kVGnHWViZre2d3b3sfu7g8Oj4JF847aggkgTaJGCB7HlYAaMC2ppqBr1QAuYeg643u0397gNIRQNxr+chDDmeCDqmBGsjtfAoX3RK9XrFqdZst+Qs8ZsU0RrNUcE6H/gBiTgITRhWqu86oR7GWGpKGCS5QaQgxGSGJ9A3VGAOahgvkyb2lVF8exxI84S2l+r3jRhzpebcM5Mc66n66aXiX14/0uPaMKYijDQIsjo0jpitAzv9tu1TCUSzuSGYSGqy2mSKJSbalJPbOOOrNFuyKYbTuaJEpaqARxJwjoUfD6ifxIM0ja9iN0lMm/+X+EU65ZJbKTmtm2KjvO41iy7QJbpGLqqiBrpDTdRGBAF6Qs/oxXq1Ftab9b4azVjrnTO0AevjE/Ntqfs=</latexit>a <latexit sha1_base64="2rBdDTXFbnRRpYNstpJDHWSQkhw=">AAACMXicdVDLagIxFM3Yl7UvbXftZqgUupIZKT52QjddKtQHqEgmc9VgkhmSTIsM8wXdtl/Sr3FXuu1PNKNSah8HAodz7uWeHC9kVGnHWViZre2d3b3sfu7g8Oj4JF847aggkgTaJGCB7HlYAaMC2ppqBr1QAuYeg643u0397gNIRQNxr+chDDmeCDqmBGsjtbxRvuiU6vWKU63ZbslZ4jcpojWao4J1PvADEnEQmjCsVN91Qj2MsdSUMEhyg0hBiMkMT6BvqMAc1DBeJk3sK6P49jiQ5gltL9XvGzHmSs25ZyY51lP100vFv7x+pMe1YUxFGGkQZHVoHDFbB3b6bdunEohmc0MwkdRktckUS0y0KSe3ccZXabZkUwync0WJSlUBjyTgHAs/HlA/iQdpGl/FbpKYNv8v8Yt0yiW3UnJaN8VGed1rFl2gS3SNXFRFDXSHmqiNCAL0hJ7Ri/VqLaw36301mrHWO2doA9bHJ/U6qfw=</latexit>

b<latexit sha1_base64="f568rrMf2K+ImuYZKfSEh2GD3Ps="></latexit>

�

[Toner & Bacon, PRL 2003]

<latexit sha1_base64="Z/G98AeBmzER+t0KHNX+uDHNlng="></latexit>x
<latexit sha1_base64="yOkoYXNcxCCX+4Gw2M9TwSC6Lik="></latexit>y

<latexit sha1_base64="4GNXumVgLBEditC3+OwILml9hlc="></latexit>

b

<latexit sha1_base64="UJGbrtJImk1J/iqn4bfNp1uYs6E="></latexit>

Px

<latexit sha1_base64="RWiSJ+rnhOLAAk+G57Thul+WtBQ="></latexit>

P0 + P1 ' P2 + P3

<latexit sha1_base64="bRyifqrdCHd/7UTsgITKWRj5EpI="></latexit>

T1 = {P0, P1}
<latexit sha1_base64="aAuLLjgOZv0BoJaAjGMlCDUyDvw="></latexit>

T2 = {P2, P3}



Simulating Contextuality

What resources are needed to simulate contextual correlations (maybe post-quantum ones)
1. with a noncontextual, classical model?
2. with a quantum model?

Bell Nonlocality Contextuality

<latexit sha1_base64="LaxulTWMvRk8T26wquxtarG6Vbo=">AAACMXicdVDLSgMxFM34rPXV6k43g0VwVWaK9LEruHHZgn1AW0omc9uGJpkhyahlmC9wq1/i13Qnbv0JM20R6+NA4HDOvdyT44WMKu04c2tjc2t7Zzezl90/ODw6zuVP2iqIJIEWCVggux5WwKiAlqaaQTeUgLnHoONNb1K/cw9S0UDc6VkIA47Hgo4owdpIzcdhruAUa7WyU6nabtFZ4DcpoBUaw7x11vcDEnEQmjCsVM91Qj2IsdSUMEiy/UhBiMkUj6FnqMAc1CBeJE3sS6P49iiQ5gltL9TvGzHmSs24ZyY51hP100vFv7xepEfVQUxFGGkQZHloFDFbB3b6bdunEohmM0MwkdRktckES0y0KSe7dsZXabZkXQwnM0WJSlUBDyTgHAs/7lM/iftpGl/FbpKYNv8v8Yu0S0W3XHSa14V6adVrBp2jC3SFXFRBdXSLGqiFCAL0hJ7Ri/Vqza036305umGtdk7RGqyPTxznqhI=</latexit>x
<latexit sha1_base64="+1jjaGQ4fmauwfJyWrsMmCG2gzg=">AAACMXicdVDLSgMxFE18W19Vd7oZLIKrMiPSx67gxqUFq0KnSCZza4N5DElGGYb5Arf6JX6NO3HrT5hpi1gfBwKHc+7lnpwo4cxY33/Fc/MLi0vLK6uVtfWNza3q9s6lUamm0KOKK30dEQOcSehZZjlcJxqIiDhcRXenpX91D9owJS9slsBAkFvJhowS66RudlOt+fV2u+E3W15Q98f4TWpoivObbbwXxoqmAqSlnBjTD/zEDnKiLaMcikqYGkgIvSO30HdUEgFmkI+TFt6hU2JvqLR70npj9ftGToQxmYjcpCB2ZH56pfiX10/tsDXImUxSC5JODg1T7lnlld/2YqaBWp45QqhmLqtHR0QTal05lZkzsSmzFbNiMsoMo6ZUJTxQJQSRcR6yuMjDMk1s8qAoXJv/l/hFLo/rQaPud09qneNprytoHx2gIxSgJuqgM3SOeogiQI/oCT3jF/yK3/D7ZHQOT3d20QzwxycetKoT</latexit>y

<latexit sha1_base64="wvbU1Pj/Cnyg/GwidiDsY+2uMaM=">AAACMXicdVDLagIxFM3Yl7UvbXftZqgUupIZKT52QjddKtQHqEgmc9VgkhmSTIsM8wXdtl/Sr3FXuu1PNKNSah8HAodz7uWeHC9kVGnHWViZre2d3b3sfu7g8Oj4JF847aggkgTaJGCB7HlYAaMC2ppqBr1QAuYeg643u0397gNIRQNxr+chDDmeCDqmBGsjtfAoX3RK9XrFqdZst+Qs8ZsU0RrNUcE6H/gBiTgITRhWqu86oR7GWGpKGCS5QaQgxGSGJ9A3VGAOahgvkyb2lVF8exxI84S2l+r3jRhzpebcM5Mc66n66aXiX14/0uPaMKYijDQIsjo0jpitAzv9tu1TCUSzuSGYSGqy2mSKJSbalJPbOOOrNFuyKYbTuaJEpaqARxJwjoUfD6ifxIM0ja9iN0lMm/+X+EU65ZJbKTmtm2KjvO41iy7QJbpGLqqiBrpDTdRGBAF6Qs/oxXq1Ftab9b4azVjrnTO0AevjE/Ntqfs=</latexit>a <latexit sha1_base64="2rBdDTXFbnRRpYNstpJDHWSQkhw=">AAACMXicdVDLagIxFM3Yl7UvbXftZqgUupIZKT52QjddKtQHqEgmc9VgkhmSTIsM8wXdtl/Sr3FXuu1PNKNSah8HAodz7uWeHC9kVGnHWViZre2d3b3sfu7g8Oj4JF847aggkgTaJGCB7HlYAaMC2ppqBr1QAuYeg643u0397gNIRQNxr+chDDmeCDqmBGsjtbxRvuiU6vWKU63ZbslZ4jcpojWao4J1PvADEnEQmjCsVN91Qj2MsdSUMEhyg0hBiMkMT6BvqMAc1DBeJk3sK6P49jiQ5gltL9XvGzHmSs25ZyY51lP100vFv7x+pMe1YUxFGGkQZHVoHDFbB3b6bdunEohmc0MwkdRktckUS0y0KSe3ccZXabZkUwync0WJSlUBjyTgHAs/HlA/iQdpGl/FbpKYNv8v8Yt0yiW3UnJaN8VGed1rFl2gS3SNXFRFDXSHmqiNCAL0hJ7Ri/VqLaw36301mrHWO2doA9bHJ/U6qfw=</latexit>

b<latexit sha1_base64="f568rrMf2K+ImuYZKfSEh2GD3Ps="></latexit>

�

<latexit sha1_base64="UEo4kU0dlKdX7x2weyC4Kt9AYM4=">AAACMXicdVDLagIxFM3Yl7UvbXftZqgUupIZKT52QjddKtQHqEgmc9VgkhmSTIsM8wXdtl/Sr3FXuu1PNKNSah8HAodz7uWeHC9kVGnHWViZre2d3b3sfu7g8Oj4JF847aggkgTaJGCB7HlYAaMC2ppqBr1QAuYeg643u0397gNIRQNxr+chDDmeCDqmBGsjtfgoX3RK9XrFqdZst+Qs8ZsU0RrNUcE6H/gBiTgITRhWqu86oR7GWGpKGCS5QaQgxGSGJ9A3VGAOahgvkyb2lVF8exxI84S2l+r3jRhzpebcM5Mc66n66aXiX14/0uPaMKYijDQIsjo0jpitAzv9tu1TCUSzuSGYSGqy2mSKJSbalJPbOOOrNFuyKYbTuaJEpaqARxJwjoUfD6ifxIM0ja9iN0lMm/+X+EU65ZJbKTmtm2KjvO41iy7QJbpGLqqiBrpDTdRGBAF6Qs/oxXq1Ftab9b4azVjrnTO0AevjEwkYqgc=</latexit>m

Forbidden information

[Toner & Bacon, PRL 2003]

<latexit sha1_base64="Z/G98AeBmzER+t0KHNX+uDHNlng="></latexit>x
<latexit sha1_base64="yOkoYXNcxCCX+4Gw2M9TwSC6Lik="></latexit>y

<latexit sha1_base64="4GNXumVgLBEditC3+OwILml9hlc="></latexit>

b

<latexit sha1_base64="UJGbrtJImk1J/iqn4bfNp1uYs6E="></latexit>

Px

<latexit sha1_base64="RWiSJ+rnhOLAAk+G57Thul+WtBQ="></latexit>

P0 + P1 ' P2 + P3

<latexit sha1_base64="bRyifqrdCHd/7UTsgITKWRj5EpI="></latexit>

T1 = {P0, P1}
<latexit sha1_base64="aAuLLjgOZv0BoJaAjGMlCDUyDvw="></latexit>

T2 = {P2, P3}



Simulating Contextuality

What resources are needed to simulate contextual correlations (maybe post-quantum ones)
1. with a noncontextual, classical model?
2. with a quantum model?

Bell Nonlocality Contextuality

Forbidden information

<latexit sha1_base64="LaxulTWMvRk8T26wquxtarG6Vbo=">AAACMXicdVDLSgMxFM34rPXV6k43g0VwVWaK9LEruHHZgn1AW0omc9uGJpkhyahlmC9wq1/i13Qnbv0JM20R6+NA4HDOvdyT44WMKu04c2tjc2t7Zzezl90/ODw6zuVP2iqIJIEWCVggux5WwKiAlqaaQTeUgLnHoONNb1K/cw9S0UDc6VkIA47Hgo4owdpIzcdhruAUa7WyU6nabtFZ4DcpoBUaw7x11vcDEnEQmjCsVM91Qj2IsdSUMEiy/UhBiMkUj6FnqMAc1CBeJE3sS6P49iiQ5gltL9TvGzHmSs24ZyY51hP100vFv7xepEfVQUxFGGkQZHloFDFbB3b6bdunEohmM0MwkdRktckES0y0KSe7dsZXabZkXQwnM0WJSlUBDyTgHAs/7lM/iftpGl/FbpKYNv8v8Yu0S0W3XHSa14V6adVrBp2jC3SFXFRBdXSLGqiFCAL0hJ7Ri/Vqza036305umGtdk7RGqyPTxznqhI=</latexit>x
<latexit sha1_base64="+1jjaGQ4fmauwfJyWrsMmCG2gzg=">AAACMXicdVDLSgMxFE18W19Vd7oZLIKrMiPSx67gxqUFq0KnSCZza4N5DElGGYb5Arf6JX6NO3HrT5hpi1gfBwKHc+7lnpwo4cxY33/Fc/MLi0vLK6uVtfWNza3q9s6lUamm0KOKK30dEQOcSehZZjlcJxqIiDhcRXenpX91D9owJS9slsBAkFvJhowS66RudlOt+fV2u+E3W15Q98f4TWpoivObbbwXxoqmAqSlnBjTD/zEDnKiLaMcikqYGkgIvSO30HdUEgFmkI+TFt6hU2JvqLR70npj9ftGToQxmYjcpCB2ZH56pfiX10/tsDXImUxSC5JODg1T7lnlld/2YqaBWp45QqhmLqtHR0QTal05lZkzsSmzFbNiMsoMo6ZUJTxQJQSRcR6yuMjDMk1s8qAoXJv/l/hFLo/rQaPud09qneNprytoHx2gIxSgJuqgM3SOeogiQI/oCT3jF/yK3/D7ZHQOT3d20QzwxycetKoT</latexit>y

<latexit sha1_base64="wvbU1Pj/Cnyg/GwidiDsY+2uMaM=">AAACMXicdVDLagIxFM3Yl7UvbXftZqgUupIZKT52QjddKtQHqEgmc9VgkhmSTIsM8wXdtl/Sr3FXuu1PNKNSah8HAodz7uWeHC9kVGnHWViZre2d3b3sfu7g8Oj4JF847aggkgTaJGCB7HlYAaMC2ppqBr1QAuYeg643u0397gNIRQNxr+chDDmeCDqmBGsjtfAoX3RK9XrFqdZst+Qs8ZsU0RrNUcE6H/gBiTgITRhWqu86oR7GWGpKGCS5QaQgxGSGJ9A3VGAOahgvkyb2lVF8exxI84S2l+r3jRhzpebcM5Mc66n66aXiX14/0uPaMKYijDQIsjo0jpitAzv9tu1TCUSzuSGYSGqy2mSKJSbalJPbOOOrNFuyKYbTuaJEpaqARxJwjoUfD6ifxIM0ja9iN0lMm/+X+EU65ZJbKTmtm2KjvO41iy7QJbpGLqqiBrpDTdRGBAF6Qs/oxXq1Ftab9b4azVjrnTO0AevjE/Ntqfs=</latexit>a <latexit sha1_base64="2rBdDTXFbnRRpYNstpJDHWSQkhw=">AAACMXicdVDLagIxFM3Yl7UvbXftZqgUupIZKT52QjddKtQHqEgmc9VgkhmSTIsM8wXdtl/Sr3FXuu1PNKNSah8HAodz7uWeHC9kVGnHWViZre2d3b3sfu7g8Oj4JF847aggkgTaJGCB7HlYAaMC2ppqBr1QAuYeg643u0397gNIRQNxr+chDDmeCDqmBGsjtbxRvuiU6vWKU63ZbslZ4jcpojWao4J1PvADEnEQmjCsVN91Qj2MsdSUMEhyg0hBiMkMT6BvqMAc1DBeJk3sK6P49jiQ5gltL9XvGzHmSs25ZyY51lP100vFv7x+pMe1YUxFGGkQZHVoHDFbB3b6bdunEohmc0MwkdRktckUS0y0KSe3ccZXabZkUwync0WJSlUBjyTgHAs/HlA/iQdpGl/FbpKYNv8v8Yt0yiW3UnJaN8VGed1rFl2gS3SNXFRFDXSHmqiNCAL0hJ7Ri/VqLaw36301mrHWO2doA9bHJ/U6qfw=</latexit>

b<latexit sha1_base64="f568rrMf2K+ImuYZKfSEh2GD3Ps="></latexit>

�

<latexit sha1_base64="UEo4kU0dlKdX7x2weyC4Kt9AYM4=">AAACMXicdVDLagIxFM3Yl7UvbXftZqgUupIZKT52QjddKtQHqEgmc9VgkhmSTIsM8wXdtl/Sr3FXuu1PNKNSah8HAodz7uWeHC9kVGnHWViZre2d3b3sfu7g8Oj4JF847aggkgTaJGCB7HlYAaMC2ppqBr1QAuYeg643u0397gNIRQNxr+chDDmeCDqmBGsjtfgoX3RK9XrFqdZst+Qs8ZsU0RrNUcE6H/gBiTgITRhWqu86oR7GWGpKGCS5QaQgxGSGJ9A3VGAOahgvkyb2lVF8exxI84S2l+r3jRhzpebcM5Mc66n66aXiX14/0uPaMKYijDQIsjo0jpitAzv9tu1TCUSzuSGYSGqy2mSKJSbalJPbOOOrNFuyKYbTuaJEpaqARxJwjoUfD6ifxIM0ja9iN0lMm/+X+EU65ZJbKTmtm2KjvO41iy7QJbpGLqqiBrpDTdRGBAF6Qs/oxXq1Ftab9b4azVjrnTO0AevjEwkYqgc=</latexit>m

Forbidden information

[Toner & Bacon, PRL 2003]

<latexit sha1_base64="Z/G98AeBmzER+t0KHNX+uDHNlng="></latexit>x
<latexit sha1_base64="yOkoYXNcxCCX+4Gw2M9TwSC6Lik="></latexit>y

<latexit sha1_base64="4GNXumVgLBEditC3+OwILml9hlc="></latexit>

b

<latexit sha1_base64="ORuRHj9Qcko7zc231SsRtnIcT0E="></latexit>

m(k)

<latexit sha1_base64="UJGbrtJImk1J/iqn4bfNp1uYs6E="></latexit>

Px

<latexit sha1_base64="RWiSJ+rnhOLAAk+G57Thul+WtBQ="></latexit>

P0 + P1 ' P2 + P3

<latexit sha1_base64="bRyifqrdCHd/7UTsgITKWRj5EpI="></latexit>

T1 = {P0, P1}
<latexit sha1_base64="aAuLLjgOZv0BoJaAjGMlCDUyDvw="></latexit>

T2 = {P2, P3}



Simulation Cost of Preparation Contextuality

Simulation cost: quantifies information about preparation equivalences available to Bob

min over all models (classical or quantum)
reproducing p(b|x,y)

Can lower bound C(p) using SDP hierarchy:

§Rather than imposing               we instead 
minimise                   and use

§ Classical models    commuting operators

Parity Oblivious Multiplexing
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Quantum

Classical
<latexit sha1_base64="IN9YyNakvG3M+2BM2M/JQkIZ2GU="></latexit>

pguess  Tr(�)

<latexit sha1_base64="zLrOoL5oUQ3w2xCJLwiJxK+Ls1k="></latexit>

�1,� = Tr(�)

<latexit sha1_base64="jdQk6QQQH0YuWGqAYrdefqbyFX0="></latexit>

�1,� = 1
K

<latexit sha1_base64="s16+K8BFtb+ALuZjSWk/l7co6CU="></latexit>⇡

<latexit sha1_base64="IocHB325Ah3nh97ZIgerxxBFiZw="></latexit>

C(p) = min Iaccesible = log2 K + log2(max pguess)


