
Collective Classification

ACMS 80770: Deep Learning with Graphs
Instructor: Navid Shervani-Tabar

Department of Applied and Comp Math and Stats



2

Relational Data

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v When dealing with structured data represented on graphs, we 
often are interested in labeling nodes given a predefined set 
of classes.

Ø Predicting node attributes: 

• political affiliation based on online activity and interactions

Ø Modeling influence of nodes on each other: 

• Spread of infectious disease.



3

Relational Data

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v When dealing with structured data represented on graphs, we 
often are interested in labeling nodes given a predefined set 
of classes.

Ø Predicting node attributes: 

• political affiliation based on online activity and interactions

Ø Modeling influence of nodes on each other: 

• Spread of infectious disease.

v The available information in such problems is often the 
attributes of the nodes in the graph and the relation between 
nodes provided by the graph structure.
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Relational Data

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v In classical machine learning, the attributes of each data point 
are used as the input to perform classification.

v These methods are designed for flat data, where all data 
points are identically-structured.
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Relational Data

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v In classical machine learning, the attributes of each data point 
are used as the input to perform classification.

v These methods are designed for flat data, where all data 
points are identically-structured.

v However, some data are inherently relational.

v Classical classification methods look over the relations 
between data points.
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Relational Data

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v In classical machine learning, the attributes of each data point 
are used as the input to perform classification.

v These methods are designed for flat data, where all data 
points are identically-structured.

v However, some data are inherently relational.

v Classical classification methods look over the relations 
between data points.

v There are two general trends seen in graph structured data

Ø Homophily: Nodes tend to associate with similar others.

Ø Influence: Nodes that are connected tend to influence each 
other.
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Collective Classification

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v In general, there are three types of information in relational 
data that we can exploit to perform node classification
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Collective Classification

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v In general, there are three types of information in relational 
data that we can exploit to perform node classification

Ø Correlation between the label 𝑦! of node 𝑌! and it’s attributes 
𝒂! .
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Collective Classification

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v In general, there are three types of information in relational 
data that we can exploit to perform node classification

Ø Correlation between the label 𝑦! of node 𝑌! and it’s attributes 
𝒂! .

Ø Correlation between the label 𝑦! of node 𝑌! and the observed 
labels 𝑥" and attributes 𝒂" of its neighboring nodes 𝑋" ∈ 𝑁(𝑌!).
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Collective Classification

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v In general, there are three types of information in relational 
data that we can exploit to perform node classification

Ø Correlation between the label 𝑦! of node 𝑌! and it’s attributes 
𝒂! .

Ø Correlation between the label 𝑦! of node 𝑌! and the observed 
labels 𝑥" and attributes 𝒂" of its neighboring nodes 𝑋" ∈ 𝑁(𝑌!).

Ø Correlation between the label 𝑦! of node 𝑌! and the 
unobserved labels 𝑦" of its neighboring nodes 𝑌" ∈ 𝑁(𝑌!).
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Collective Classification

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v In general, there are three types of information in relational 
data that we can exploit to perform node classification

Ø Correlation between the label 𝑦! of node 𝑌! and it’s attributes 
𝒂! .

Ø Correlation between the label 𝑦! of node 𝑌! and the observed 
labels 𝑥" and attributes 𝒂" of its neighboring nodes 𝑋" ∈ 𝑁(𝑌!).

Ø Correlation between the label 𝑦! of node 𝑌! and the 
unobserved labels 𝑦" of its neighboring nodes 𝑌" ∈ 𝑁(𝑌!).

v Collective classification refers to the classification methods 
that leverage the relational information between data points for 
the task of label assignment to these data.
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Collective Classification

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v Let 𝐺 = (𝑉, 𝐸) be a partially labeled data.

v 𝑉 comprises two disjoint subsets, 𝒳 and 𝒴, denoting labeled 
and unlabeled data, respectively, such that

and

v Given a set of labels 𝐿 = 𝑙#, … , 𝑙$ , we aim to assign each 
unlabeled node 𝑌! ∈ 𝒴 with a label 𝑦! ∈ 𝐿.

<latexit sha1_base64="CoBGwlW6fEAQqG7WJhuvmbQqsek="></latexit>

X [ Y = V and X \ Y = ;

<latexit sha1_base64="CoBGwlW6fEAQqG7WJhuvmbQqsek="></latexit>

X [ Y = V and X \ Y = ;
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Collective Classification

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v Consider the graph representing the connection between 
webpages:
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Collective Classification

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v Consider the graph representing the connection between 
webpages:

Ø We have a set of nodes with known attributes.

<latexit sha1_base64="y+rfqhhWBH0gxTvBTU3lOqvZru8=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSRS1I1QdaO7CvYBTQiT6bQdOnkwc6PGmL9w68aFIm79Enf9G6ePhbYeuHA4517uvceLOJNgmkNtYXFpeWU1t5Zf39jc2tYLOw0ZxoLQOgl5KFoelpSzgNaBAaetSFDse5w2vcHlyG/eUSFZGNxCElHHx72AdRnBoCRXLzy6lTM7tYE+QHp+ndmZq5fMsjmGMU+sKSlVi/bh87Ca1Fz92+6EJPZpAIRjKduWGYGTYgGMcJrl7VjSCJMB7tG2ogH2qXTS8emZsa+UjtENhaoAjLH6eyLFvpSJ76lOH0Nfznoj8T+vHUP31ElZEMVAAzJZ1I25AaExysHoMEEJ8EQRTARTtxqkjwUmoNLKqxCs2ZfnSeOobB2XKzcqjQs0QQ7toSI6QBY6QVV0hWqojgi6Ry/oDb1rT9qr9qF9TloXtOnMLvoD7esHTvWXBg==</latexit>

z4 = {AI}

<latexit sha1_base64="SunnLOhYc+kvPktipjkFRuNASQs=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSQq6kYounFZsS9oQphMp+3QyYOZGzXG/IVbNy4UceuXuOvfOH0stPXAhcM593LvPV7EmQTTHGoLi0vLK6u5tfz6xubWtl7YacgwFoTWSchD0fKwpJwFtA4MOG1FgmLf47TpDa5GfvOOCsnCoAZJRB0f9wLWZQSDkly98OgeX9ipDfQB0ttaZmeuXjLL5hjGPLGmpFQp2ofPw0pSdfVvuxOS2KcBEI6lbFtmBE6KBTDCaZa3Y0kjTAa4R9uKBtin0knHp2fGvlI6RjcUqgIwxurviRT7Uia+pzp9DH05643E/7x2DN1zJ2VBFAMNyGRRN+YGhMYoB6PDBCXAE0UwEUzdapA+FpiASiuvQrBmX54njaOydVo+uVFpXKIJcmgPFdEBstAZqqBrVEV1RNA9ekFv6F170l61D+1z0rqgTWd20R9oXz95wJci</latexit>

z3 = {ST}

<latexit sha1_base64="s8SHyl2nmcj+og3EWeJeplo95t0=">AAAB+nicbVBNS8NAEN3Ur1q/Wj16CS2CIJSkiHoRir14rGDaQlPKZrtpl242YXeixth/4dWLB0W8+ku89d+4/Tho64OBx3szzMzzIs4UWNbYyKysrq1vZDdzW9s7u3v5wn5DhbEk1CEhD2XLw4pyJqgDDDhtRZLiwOO06Q1rE795R6ViobiFJKKdAPcF8xnBoKVuvvDYrVy6qQv0AdKaM3JH3XzJKltTmMvEnpNSteiePI+rSb2b/3Z7IYkDKoBwrFTbtiLopFgCI5yOcm6saITJEPdpW1OBA6o66fT0kXmklZ7ph1KXAHOq/p5IcaBUEni6M8AwUIveRPzPa8fgX3RSJqIYqCCzRX7MTQjNSQ5mj0lKgCeaYCKZvtUkAywxAZ1WTodgL768TBqVsn1WPr3RaVyhGbLoEBXRMbLROaqia1RHDiLoHr2gN/RuPBmvxofxOWvNGPOZA/QHxtcPYTWXEg==</latexit>

z2 = {CU}

<latexit sha1_base64="4zYsrCjftPU2+fVEbM5qCyAdiXs=">AAACBXicbZC7SgNBFIZn4y3G26qlFkOCIChhV0RthGAaOyPmBtkQZieTZMjshZmzYly2sfEFfAgbC0VsfQe7vI2TS6HRHwY+/nMOZ87vhoIrsKyhkZqbX1hcSi9nVlbX1jfMza2qCiJJWYUGIpB1lygmuM8qwEGweigZ8VzBam6/OKrXbplUPPDLMAhZ0yNdn3c4JaCtlrl737LPndgBdgfxTTk5xBMsXiVO0jJzVt4aC/8Fewq5QtY5eBoWBqWW+eW0Axp5zAcqiFIN2wqhGRMJnAqWZJxIsZDQPumyhkafeEw14/EVCd7TTht3AqmfD3js/pyIiafUwHN1p0egp2ZrI/O/WiOCzlkz5n4YAfPpZFEnEhgCPIoEt7lkFMRAA6GS679i2iOSUNDBZXQI9uzJf6F6lLdP8sfXOo0LNFEa7aAs2kc2OkUFdIlKqIIoekDP6BW9GY/Gi/FufExaU8Z0Zhv9kvH5DWyHm4U=</latexit>

z1 = {ST,CO}
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Collective Classification

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v Consider the graph representing the connection between 
webpages.

Ø We have a set of nodes with known attributes
Ø We have labels for some of the nodes.

v The goal is to predict labels for unlabeled nodes

?

?

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH
<latexit sha1_base64="y+rfqhhWBH0gxTvBTU3lOqvZru8=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSRS1I1QdaO7CvYBTQiT6bQdOnkwc6PGmL9w68aFIm79Enf9G6ePhbYeuHA4517uvceLOJNgmkNtYXFpeWU1t5Zf39jc2tYLOw0ZxoLQOgl5KFoelpSzgNaBAaetSFDse5w2vcHlyG/eUSFZGNxCElHHx72AdRnBoCRXLzy6lTM7tYE+QHp+ndmZq5fMsjmGMU+sKSlVi/bh87Ca1Fz92+6EJPZpAIRjKduWGYGTYgGMcJrl7VjSCJMB7tG2ogH2qXTS8emZsa+UjtENhaoAjLH6eyLFvpSJ76lOH0Nfznoj8T+vHUP31ElZEMVAAzJZ1I25AaExysHoMEEJ8EQRTARTtxqkjwUmoNLKqxCs2ZfnSeOobB2XKzcqjQs0QQ7toSI6QBY6QVV0hWqojgi6Ry/oDb1rT9qr9qF9TloXtOnMLvoD7esHTvWXBg==</latexit>

z4 = {AI}

<latexit sha1_base64="SunnLOhYc+kvPktipjkFRuNASQs=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSQq6kYounFZsS9oQphMp+3QyYOZGzXG/IVbNy4UceuXuOvfOH0stPXAhcM593LvPV7EmQTTHGoLi0vLK6u5tfz6xubWtl7YacgwFoTWSchD0fKwpJwFtA4MOG1FgmLf47TpDa5GfvOOCsnCoAZJRB0f9wLWZQSDkly98OgeX9ipDfQB0ttaZmeuXjLL5hjGPLGmpFQp2ofPw0pSdfVvuxOS2KcBEI6lbFtmBE6KBTDCaZa3Y0kjTAa4R9uKBtin0knHp2fGvlI6RjcUqgIwxurviRT7Uia+pzp9DH05643E/7x2DN1zJ2VBFAMNyGRRN+YGhMYoB6PDBCXAE0UwEUzdapA+FpiASiuvQrBmX54njaOydVo+uVFpXKIJcmgPFdEBstAZqqBrVEV1RNA9ekFv6F170l61D+1z0rqgTWd20R9oXz95wJci</latexit>

z3 = {ST}

<latexit sha1_base64="s8SHyl2nmcj+og3EWeJeplo95t0=">AAAB+nicbVBNS8NAEN3Ur1q/Wj16CS2CIJSkiHoRir14rGDaQlPKZrtpl242YXeixth/4dWLB0W8+ku89d+4/Tho64OBx3szzMzzIs4UWNbYyKysrq1vZDdzW9s7u3v5wn5DhbEk1CEhD2XLw4pyJqgDDDhtRZLiwOO06Q1rE795R6ViobiFJKKdAPcF8xnBoKVuvvDYrVy6qQv0AdKaM3JH3XzJKltTmMvEnpNSteiePI+rSb2b/3Z7IYkDKoBwrFTbtiLopFgCI5yOcm6saITJEPdpW1OBA6o66fT0kXmklZ7ph1KXAHOq/p5IcaBUEni6M8AwUIveRPzPa8fgX3RSJqIYqCCzRX7MTQjNSQ5mj0lKgCeaYCKZvtUkAywxAZ1WTodgL768TBqVsn1WPr3RaVyhGbLoEBXRMbLROaqia1RHDiLoHr2gN/RuPBmvxofxOWvNGPOZA/QHxtcPYTWXEg==</latexit>

z2 = {CU}

<latexit sha1_base64="4zYsrCjftPU2+fVEbM5qCyAdiXs=">AAACBXicbZC7SgNBFIZn4y3G26qlFkOCIChhV0RthGAaOyPmBtkQZieTZMjshZmzYly2sfEFfAgbC0VsfQe7vI2TS6HRHwY+/nMOZ87vhoIrsKyhkZqbX1hcSi9nVlbX1jfMza2qCiJJWYUGIpB1lygmuM8qwEGweigZ8VzBam6/OKrXbplUPPDLMAhZ0yNdn3c4JaCtlrl737LPndgBdgfxTTk5xBMsXiVO0jJzVt4aC/8Fewq5QtY5eBoWBqWW+eW0Axp5zAcqiFIN2wqhGRMJnAqWZJxIsZDQPumyhkafeEw14/EVCd7TTht3AqmfD3js/pyIiafUwHN1p0egp2ZrI/O/WiOCzlkz5n4YAfPpZFEnEhgCPIoEt7lkFMRAA6GS679i2iOSUNDBZXQI9uzJf6F6lLdP8sfXOo0LNFEa7aAs2kc2OkUFdIlKqIIoekDP6BW9GY/Gi/FufExaU8Z0Zhv9kvH5DWyHm4U=</latexit>

z1 = {ST,CO}
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Collective Classification

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v Collective classification algorithms can generally be divided 
into two categories

Ø Local conditional classifiers

• Iterative classification

• Gibbs sampling

Ø Global optimizers

• Loopy belief propagation
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Iterative Classification

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v Iterative classification methods uses a local classifier to 
iteratively update the labels of unlabeled nodes 𝑌! in the graph 
𝐺.

v The classifier is local in the sense that it uses the information 
from neighborhood 𝑁(𝑌!) to predict label 𝑦! of node 𝑌!.

v Mathematically put

where 𝒂! is the neighborhood information for node 𝑌!.

<latexit sha1_base64="WZwd8ljJuxwpD3DHW21lBwFNN/A=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLUDclkaJuhKIblxXsA9oQJpNJO3QyCTMTIYRs/BU3LhRx62e482+ctFlo64FhDufcy733eDGjUlnWt1FZWV1b36hu1ra2d3b3zP2DnowSgUkXRywSAw9JwignXUUVI4NYEBR6jPS96W3h9x+JkDTiDyqNiROiMacBxUhpyTWPUpdeB42RFzFfpqH+MpS79Mw161bTmgEuE7skdVCi45pfIz/CSUi4wgxJObStWDkZEopiRvLaKJEkRniKxmSoKUchkU42OyCHp1rxYRAJ/biCM/V3R4ZCWWynK0OkJnLRK8T/vGGigisnozxOFOF4PihIGFQRLNKAPhUEK5ZqgrCgeleIJ0ggrHRmNR2CvXjyMumdN+2LZuu+VW/flHFUwTE4AQ1gg0vQBnegA7oAgxw8g1fwZjwZL8a78TEvrRhlzyH4A+PzB7yjloM=</latexit>

yi = f(ai)
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Iterative Classification

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v Iterative classification methods uses a local classifier to 
iteratively update the labels of unlabeled nodes 𝑌! in the graph 
𝐺.

v The classifier is local in the sense that it uses the information 
from neighborhood 𝑁(𝑌!) to predict label 𝑦! of node 𝑌!.

v Mathematically put

where 𝒂! is the neighborhood information for node 𝑌!.

v The local neighborhood information are represented as a 
summary vector using an aggregation operator.

v E.g., Count, Proportion, Exist, minimum, maximum, and mode.

<latexit sha1_base64="WZwd8ljJuxwpD3DHW21lBwFNN/A=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLUDclkaJuhKIblxXsA9oQJpNJO3QyCTMTIYRs/BU3LhRx62e482+ctFlo64FhDufcy733eDGjUlnWt1FZWV1b36hu1ra2d3b3zP2DnowSgUkXRywSAw9JwignXUUVI4NYEBR6jPS96W3h9x+JkDTiDyqNiROiMacBxUhpyTWPUpdeB42RFzFfpqH+MpS79Mw161bTmgEuE7skdVCi45pfIz/CSUi4wgxJObStWDkZEopiRvLaKJEkRniKxmSoKUchkU42OyCHp1rxYRAJ/biCM/V3R4ZCWWynK0OkJnLRK8T/vGGigisnozxOFOF4PihIGFQRLNKAPhUEK5ZqgrCgeleIJ0ggrHRmNR2CvXjyMumdN+2LZuu+VW/flHFUwTE4AQ1gg0vQBnegA7oAgxw8g1fwZjwZL8a78TEvrRhlzyH4A+PzB7yjloM=</latexit>

yi = f(ai)
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Iterative Classification

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v We use the relational information vector 𝒂! constructed by the 
known neighbors of 𝑌!

to initialize label 𝑦! using a local classifier 𝑓.

?

?

<latexit sha1_base64="AR8bw1iLV+h/TJ1WtHIGvCZC5c0=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY9ELx4xyiOBDZkdemHC7OxmZtZICJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzcxvPaLSPJYPZpygH9GB5CFn1Fjp/qlX6RVLbtmdg6wSLyMlyFDvFb+6/ZilEUrDBNW647mJ8SdUGc4ETgvdVGNC2YgOsGOppBFqfzI/dUrOrNInYaxsSUPm6u+JCY20HkeB7YyoGeplbyb+53VSE175Ey6T1KBki0VhKoiJyexv0ucKmRFjSyhT3N5K2JAqyoxNp2BD8JZfXiXNStm7KFfvqqXadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AECKNqg==</latexit>x2

<latexit sha1_base64="QRlFKTdZFTH2TZmCLuq5ispBsxg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbTbt0swm7E7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFg94DjhfkQHSoSCUbTS/VPP65UrbtWdgSwTLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjkk1I3NTyhbEQHvGOpohE3fjY7dUJOrNInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4ZWfCZWkyBWbLwpTSTAm079JX2jOUI4toUwLeythQ6opQ5tOyYbgLb68TJpnVe+ien53Xqld53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3lpw8plD+APn8wcOno2p</latexit>x1

<latexit sha1_base64="X9BNnHiNbTq4gP3w2qoXTQzJ+L4=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaVqEeiF48Y5WFgQ2aHBibMzm5mZk3Ihk/w4kFjvPpF3vwbB9iDgpV0UqnqTndXEAuujet+O7mV1bX1jfxmYWt7Z3evuH/Q0FGiGNZZJCLVCqhGwSXWDTcCW7FCGgYCm8HoZuo3n1BpHskHM47RD+lA8j5n1Fjp/rF73i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaNs7J3Ua7cVUrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A4l2NjA==</latexit>

Y3

<latexit sha1_base64="WJePRISR2/d2BKomVhi4F99FYic=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY9FLx4r2lpoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpVC8hQIl7ySa0yiQ/DEY38z8xyeujYjVA04S7kd0qEQoGEUr3Xf6tX654lbdOcgq8XJSgRzNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6Rdq3oX1fpdvdK4zuMowgmcwjl4cAkNuIUmtIDBEJ7hFd4c6bw4787HorXg5DPH8AfO5w/fU42K</latexit>

X2

<latexit sha1_base64="EwD0tz/PnVkcQhr70p0Ki0bTAZc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh07f65crbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4bWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+yWruvVeo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AHdz42J</latexit>

X1

<latexit sha1_base64="gGdKGzdGMxtzkNZutm0krZiaJKA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Vj04rGi/ZA2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRzdRvPXFtRKwecJxwP6IDJULBKFrp/rFX7ZXKbsWdgSwTLydlyFHvlb66/ZilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fjY7dUJOrdInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4ZWfCZWkyBWbLwpTSTAm079JX2jOUI4toUwLeythQ6opQ5tO0YbgLb68TJrnFe+iUr2rlmvXeRwFOIYTOAMPLqEGt1CHBjAYwDO8wpsjnRfn3fmYt644+cwR/IHz+QPj4Y2N</latexit>

Y4

<latexit sha1_base64="jRBbEMq2mn3+u2gMR7AStjN0HLA="></latexit>

ai = aggregate ({zi, xj | Xj 2 N (Yi) \ X})
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v We use the relational information vector 𝒂! constructed by the 
known neighbors of 𝑌!

to initialize label 𝑦! using a local classifier 𝑓.

v This step is referred to as bootstrapping.

?

?

<latexit sha1_base64="AR8bw1iLV+h/TJ1WtHIGvCZC5c0=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYJUY9ELx4xyiOBDZkdemHC7OxmZtZICJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzcxvPaLSPJYPZpygH9GB5CFn1Fjp/qlX6RVLbtmdg6wSLyMlyFDvFb+6/ZilEUrDBNW647mJ8SdUGc4ETgvdVGNC2YgOsGOppBFqfzI/dUrOrNInYaxsSUPm6u+JCY20HkeB7YyoGeplbyb+53VSE175Ey6T1KBki0VhKoiJyexv0ucKmRFjSyhT3N5K2JAqyoxNp2BD8JZfXiXNStm7KFfvqqXadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AECKNqg==</latexit>x2

<latexit sha1_base64="QRlFKTdZFTH2TZmCLuq5ispBsxg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbTbt0swm7E7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFg94DjhfkQHSoSCUbTS/VPP65UrbtWdgSwTLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjkk1I3NTyhbEQHvGOpohE3fjY7dUJOrNInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4ZWfCZWkyBWbLwpTSTAm079JX2jOUI4toUwLeythQ6opQ5tOyYbgLb68TJpnVe+ien53Xqld53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3lpw8plD+APn8wcOno2p</latexit>x1

<latexit sha1_base64="X9BNnHiNbTq4gP3w2qoXTQzJ+L4=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaVqEeiF48Y5WFgQ2aHBibMzm5mZk3Ihk/w4kFjvPpF3vwbB9iDgpV0UqnqTndXEAuujet+O7mV1bX1jfxmYWt7Z3evuH/Q0FGiGNZZJCLVCqhGwSXWDTcCW7FCGgYCm8HoZuo3n1BpHskHM47RD+lA8j5n1Fjp/rF73i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaNs7J3Ua7cVUrV6yyOPBzBMZyCB5dQhVuoQR0YDOAZXuHNEc6L8+58zFtzTjZzCH/gfP4A4l2NjA==</latexit>

Y3

<latexit sha1_base64="WJePRISR2/d2BKomVhi4F99FYic=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY9FLx4r2lpoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpVC8hQIl7ySa0yiQ/DEY38z8xyeujYjVA04S7kd0qEQoGEUr3Xf6tX654lbdOcgq8XJSgRzNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6Rdq3oX1fpdvdK4zuMowgmcwjl4cAkNuIUmtIDBEJ7hFd4c6bw4787HorXg5DPH8AfO5w/fU42K</latexit>

X2

<latexit sha1_base64="EwD0tz/PnVkcQhr70p0Ki0bTAZc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh07f65crbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4bWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+yWruvVeo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AHdz42J</latexit>

X1

<latexit sha1_base64="gGdKGzdGMxtzkNZutm0krZiaJKA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Vj04rGi/ZA2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRzdRvPXFtRKwecJxwP6IDJULBKFrp/rFX7ZXKbsWdgSwTLydlyFHvlb66/ZilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fjY7dUJOrdInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4ZWfCZWkyBWbLwpTSTAm079JX2jOUI4toUwLeythQ6opQ5tO0YbgLb68TJrnFe+iUr2rlmvXeRwFOIYTOAMPLqEGt1CHBjAYwDO8wpsjnRfn3fmYt644+cwR/IHz+QPj4Y2N</latexit>

Y4

<latexit sha1_base64="jRBbEMq2mn3+u2gMR7AStjN0HLA="></latexit>

ai = aggregate ({zi, xj | Xj 2 N (Yi) \ X})
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v We use the relational information vector 𝒂! constructed by the 
known neighbors of 𝑌!

to initialize label 𝑦! using a local classifier 𝑓.

v This step is referred to as bootstrapping.

v Next, we define an ordering 𝒪 over unlabeled nodes.

v We visit unlabeled nodes 𝑌! in the order given by 𝒪 to update 
their labels 𝑦! using the local classifier 𝑓 based on the 
information vector 𝒂! constructed from the latest label update.

v We repeat this until the labels are stable or the maximum
number of iterations is reached.

<latexit sha1_base64="jRBbEMq2mn3+u2gMR7AStjN0HLA="></latexit>

ai = aggregate ({zi, xj | Xj 2 N (Yi) \ X})
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Ø Bootstrapping

?

?

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH
<latexit sha1_base64="y+rfqhhWBH0gxTvBTU3lOqvZru8=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSRS1I1QdaO7CvYBTQiT6bQdOnkwc6PGmL9w68aFIm79Enf9G6ePhbYeuHA4517uvceLOJNgmkNtYXFpeWU1t5Zf39jc2tYLOw0ZxoLQOgl5KFoelpSzgNaBAaetSFDse5w2vcHlyG/eUSFZGNxCElHHx72AdRnBoCRXLzy6lTM7tYE+QHp+ndmZq5fMsjmGMU+sKSlVi/bh87Ca1Fz92+6EJPZpAIRjKduWGYGTYgGMcJrl7VjSCJMB7tG2ogH2qXTS8emZsa+UjtENhaoAjLH6eyLFvpSJ76lOH0Nfznoj8T+vHUP31ElZEMVAAzJZ1I25AaExysHoMEEJ8EQRTARTtxqkjwUmoNLKqxCs2ZfnSeOobB2XKzcqjQs0QQ7toSI6QBY6QVV0hWqojgi6Ry/oDb1rT9qr9qF9TloXtOnMLvoD7esHTvWXBg==</latexit>

z4 = {AI}

<latexit sha1_base64="SunnLOhYc+kvPktipjkFRuNASQs=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSQq6kYounFZsS9oQphMp+3QyYOZGzXG/IVbNy4UceuXuOvfOH0stPXAhcM593LvPV7EmQTTHGoLi0vLK6u5tfz6xubWtl7YacgwFoTWSchD0fKwpJwFtA4MOG1FgmLf47TpDa5GfvOOCsnCoAZJRB0f9wLWZQSDkly98OgeX9ipDfQB0ttaZmeuXjLL5hjGPLGmpFQp2ofPw0pSdfVvuxOS2KcBEI6lbFtmBE6KBTDCaZa3Y0kjTAa4R9uKBtin0knHp2fGvlI6RjcUqgIwxurviRT7Uia+pzp9DH05643E/7x2DN1zJ2VBFAMNyGRRN+YGhMYoB6PDBCXAE0UwEUzdapA+FpiASiuvQrBmX54njaOydVo+uVFpXKIJcmgPFdEBstAZqqBrVEV1RNA9ekFv6F170l61D+1z0rqgTWd20R9oXz95wJci</latexit>

z3 = {ST}

<latexit sha1_base64="s8SHyl2nmcj+og3EWeJeplo95t0=">AAAB+nicbVBNS8NAEN3Ur1q/Wj16CS2CIJSkiHoRir14rGDaQlPKZrtpl242YXeixth/4dWLB0W8+ku89d+4/Tho64OBx3szzMzzIs4UWNbYyKysrq1vZDdzW9s7u3v5wn5DhbEk1CEhD2XLw4pyJqgDDDhtRZLiwOO06Q1rE795R6ViobiFJKKdAPcF8xnBoKVuvvDYrVy6qQv0AdKaM3JH3XzJKltTmMvEnpNSteiePI+rSb2b/3Z7IYkDKoBwrFTbtiLopFgCI5yOcm6saITJEPdpW1OBA6o66fT0kXmklZ7ph1KXAHOq/p5IcaBUEni6M8AwUIveRPzPa8fgX3RSJqIYqCCzRX7MTQjNSQ5mj0lKgCeaYCKZvtUkAywxAZ1WTodgL768TBqVsn1WPr3RaVyhGbLoEBXRMbLROaqia1RHDiLoHr2gN/RuPBmvxofxOWvNGPOZA/QHxtcPYTWXEg==</latexit>

z2 = {CU}

<latexit sha1_base64="4zYsrCjftPU2+fVEbM5qCyAdiXs=">AAACBXicbZC7SgNBFIZn4y3G26qlFkOCIChhV0RthGAaOyPmBtkQZieTZMjshZmzYly2sfEFfAgbC0VsfQe7vI2TS6HRHwY+/nMOZ87vhoIrsKyhkZqbX1hcSi9nVlbX1jfMza2qCiJJWYUGIpB1lygmuM8qwEGweigZ8VzBam6/OKrXbplUPPDLMAhZ0yNdn3c4JaCtlrl737LPndgBdgfxTTk5xBMsXiVO0jJzVt4aC/8Fewq5QtY5eBoWBqWW+eW0Axp5zAcqiFIN2wqhGRMJnAqWZJxIsZDQPumyhkafeEw14/EVCd7TTht3AqmfD3js/pyIiafUwHN1p0egp2ZrI/O/WiOCzlkz5n4YAfPpZFEnEhgCPIoEt7lkFMRAA6GS679i2iOSUNDBZXQI9uzJf6F6lLdP8sfXOo0LNFEa7aAs2kc2OkUFdIlKqIIoekDP6BW9GY/Gi/FufExaU8Z0Zhv9kvH5DWyHm4U=</latexit>

z1 = {ST,CO}
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Ø Bootstrapping

?

?

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH
<latexit sha1_base64="y+rfqhhWBH0gxTvBTU3lOqvZru8=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSRS1I1QdaO7CvYBTQiT6bQdOnkwc6PGmL9w68aFIm79Enf9G6ePhbYeuHA4517uvceLOJNgmkNtYXFpeWU1t5Zf39jc2tYLOw0ZxoLQOgl5KFoelpSzgNaBAaetSFDse5w2vcHlyG/eUSFZGNxCElHHx72AdRnBoCRXLzy6lTM7tYE+QHp+ndmZq5fMsjmGMU+sKSlVi/bh87Ca1Fz92+6EJPZpAIRjKduWGYGTYgGMcJrl7VjSCJMB7tG2ogH2qXTS8emZsa+UjtENhaoAjLH6eyLFvpSJ76lOH0Nfznoj8T+vHUP31ElZEMVAAzJZ1I25AaExysHoMEEJ8EQRTARTtxqkjwUmoNLKqxCs2ZfnSeOobB2XKzcqjQs0QQ7toSI6QBY6QVV0hWqojgi6Ry/oDb1rT9qr9qF9TloXtOnMLvoD7esHTvWXBg==</latexit>

z4 = {AI}

<latexit sha1_base64="SunnLOhYc+kvPktipjkFRuNASQs=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSQq6kYounFZsS9oQphMp+3QyYOZGzXG/IVbNy4UceuXuOvfOH0stPXAhcM593LvPV7EmQTTHGoLi0vLK6u5tfz6xubWtl7YacgwFoTWSchD0fKwpJwFtA4MOG1FgmLf47TpDa5GfvOOCsnCoAZJRB0f9wLWZQSDkly98OgeX9ipDfQB0ttaZmeuXjLL5hjGPLGmpFQp2ofPw0pSdfVvuxOS2KcBEI6lbFtmBE6KBTDCaZa3Y0kjTAa4R9uKBtin0knHp2fGvlI6RjcUqgIwxurviRT7Uia+pzp9DH05643E/7x2DN1zJ2VBFAMNyGRRN+YGhMYoB6PDBCXAE0UwEUzdapA+FpiASiuvQrBmX54njaOydVo+uVFpXKIJcmgPFdEBstAZqqBrVEV1RNA9ekFv6F170l61D+1z0rqgTWd20R9oXz95wJci</latexit>

z3 = {ST}

<latexit sha1_base64="s8SHyl2nmcj+og3EWeJeplo95t0=">AAAB+nicbVBNS8NAEN3Ur1q/Wj16CS2CIJSkiHoRir14rGDaQlPKZrtpl242YXeixth/4dWLB0W8+ku89d+4/Tho64OBx3szzMzzIs4UWNbYyKysrq1vZDdzW9s7u3v5wn5DhbEk1CEhD2XLw4pyJqgDDDhtRZLiwOO06Q1rE795R6ViobiFJKKdAPcF8xnBoKVuvvDYrVy6qQv0AdKaM3JH3XzJKltTmMvEnpNSteiePI+rSb2b/3Z7IYkDKoBwrFTbtiLopFgCI5yOcm6saITJEPdpW1OBA6o66fT0kXmklZ7ph1KXAHOq/p5IcaBUEni6M8AwUIveRPzPa8fgX3RSJqIYqCCzRX7MTQjNSQ5mj0lKgCeaYCKZvtUkAywxAZ1WTodgL768TBqVsn1WPr3RaVyhGbLoEBXRMbLROaqia1RHDiLoHr2gN/RuPBmvxofxOWvNGPOZA/QHxtcPYTWXEg==</latexit>

z2 = {CU}

<latexit sha1_base64="4zYsrCjftPU2+fVEbM5qCyAdiXs=">AAACBXicbZC7SgNBFIZn4y3G26qlFkOCIChhV0RthGAaOyPmBtkQZieTZMjshZmzYly2sfEFfAgbC0VsfQe7vI2TS6HRHwY+/nMOZ87vhoIrsKyhkZqbX1hcSi9nVlbX1jfMza2qCiJJWYUGIpB1lygmuM8qwEGweigZ8VzBam6/OKrXbplUPPDLMAhZ0yNdn3c4JaCtlrl737LPndgBdgfxTTk5xBMsXiVO0jJzVt4aC/8Fewq5QtY5eBoWBqWW+eW0Axp5zAcqiFIN2wqhGRMJnAqWZJxIsZDQPumyhkafeEw14/EVCd7TTht3AqmfD3js/pyIiafUwHN1p0egp2ZrI/O/WiOCzlkz5n4YAfPpZFEnEhgCPIoEt7lkFMRAA6GS679i2iOSUNDBZXQI9uzJf6F6lLdP8sfXOo0LNFEa7aAs2kc2OkUFdIlKqIIoekDP6BW9GY/Gi/FufExaU8Z0Zhv9kvH5DWyHm4U=</latexit>

z1 = {ST,CO}

<latexit sha1_base64="U9gST2WPeXvlrqG77r6F60BGk+o="></latexit>

a(0)
1 = (1, 1, 0, 0)� aggregate(y2, x3, x4)

<latexit sha1_base64="H15Fbqej+em4i6zzXJJv/Xm+x40="></latexit>

ST CO CU AI
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Iterative Classification

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

Ø Bootstrapping

?

?

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH
<latexit sha1_base64="y+rfqhhWBH0gxTvBTU3lOqvZru8=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSRS1I1QdaO7CvYBTQiT6bQdOnkwc6PGmL9w68aFIm79Enf9G6ePhbYeuHA4517uvceLOJNgmkNtYXFpeWU1t5Zf39jc2tYLOw0ZxoLQOgl5KFoelpSzgNaBAaetSFDse5w2vcHlyG/eUSFZGNxCElHHx72AdRnBoCRXLzy6lTM7tYE+QHp+ndmZq5fMsjmGMU+sKSlVi/bh87Ca1Fz92+6EJPZpAIRjKduWGYGTYgGMcJrl7VjSCJMB7tG2ogH2qXTS8emZsa+UjtENhaoAjLH6eyLFvpSJ76lOH0Nfznoj8T+vHUP31ElZEMVAAzJZ1I25AaExysHoMEEJ8EQRTARTtxqkjwUmoNLKqxCs2ZfnSeOobB2XKzcqjQs0QQ7toSI6QBY6QVV0hWqojgi6Ry/oDb1rT9qr9qF9TloXtOnMLvoD7esHTvWXBg==</latexit>

z4 = {AI}

<latexit sha1_base64="SunnLOhYc+kvPktipjkFRuNASQs=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSQq6kYounFZsS9oQphMp+3QyYOZGzXG/IVbNy4UceuXuOvfOH0stPXAhcM593LvPV7EmQTTHGoLi0vLK6u5tfz6xubWtl7YacgwFoTWSchD0fKwpJwFtA4MOG1FgmLf47TpDa5GfvOOCsnCoAZJRB0f9wLWZQSDkly98OgeX9ipDfQB0ttaZmeuXjLL5hjGPLGmpFQp2ofPw0pSdfVvuxOS2KcBEI6lbFtmBE6KBTDCaZa3Y0kjTAa4R9uKBtin0knHp2fGvlI6RjcUqgIwxurviRT7Uia+pzp9DH05643E/7x2DN1zJ2VBFAMNyGRRN+YGhMYoB6PDBCXAE0UwEUzdapA+FpiASiuvQrBmX54njaOydVo+uVFpXKIJcmgPFdEBstAZqqBrVEV1RNA9ekFv6F170l61D+1z0rqgTWd20R9oXz95wJci</latexit>

z3 = {ST}

<latexit sha1_base64="s8SHyl2nmcj+og3EWeJeplo95t0=">AAAB+nicbVBNS8NAEN3Ur1q/Wj16CS2CIJSkiHoRir14rGDaQlPKZrtpl242YXeixth/4dWLB0W8+ku89d+4/Tho64OBx3szzMzzIs4UWNbYyKysrq1vZDdzW9s7u3v5wn5DhbEk1CEhD2XLw4pyJqgDDDhtRZLiwOO06Q1rE795R6ViobiFJKKdAPcF8xnBoKVuvvDYrVy6qQv0AdKaM3JH3XzJKltTmMvEnpNSteiePI+rSb2b/3Z7IYkDKoBwrFTbtiLopFgCI5yOcm6saITJEPdpW1OBA6o66fT0kXmklZ7ph1KXAHOq/p5IcaBUEni6M8AwUIveRPzPa8fgX3RSJqIYqCCzRX7MTQjNSQ5mj0lKgCeaYCKZvtUkAywxAZ1WTodgL768TBqVsn1WPr3RaVyhGbLoEBXRMbLROaqia1RHDiLoHr2gN/RuPBmvxofxOWvNGPOZA/QHxtcPYTWXEg==</latexit>

z2 = {CU}

<latexit sha1_base64="4zYsrCjftPU2+fVEbM5qCyAdiXs=">AAACBXicbZC7SgNBFIZn4y3G26qlFkOCIChhV0RthGAaOyPmBtkQZieTZMjshZmzYly2sfEFfAgbC0VsfQe7vI2TS6HRHwY+/nMOZ87vhoIrsKyhkZqbX1hcSi9nVlbX1jfMza2qCiJJWYUGIpB1lygmuM8qwEGweigZ8VzBam6/OKrXbplUPPDLMAhZ0yNdn3c4JaCtlrl737LPndgBdgfxTTk5xBMsXiVO0jJzVt4aC/8Fewq5QtY5eBoWBqWW+eW0Axp5zAcqiFIN2wqhGRMJnAqWZJxIsZDQPumyhkafeEw14/EVCd7TTht3AqmfD3js/pyIiafUwHN1p0egp2ZrI/O/WiOCzlkz5n4YAfPpZFEnEhgCPIoEt7lkFMRAA6GS679i2iOSUNDBZXQI9uzJf6F6lLdP8sfXOo0LNFEa7aAs2kc2OkUFdIlKqIIoekDP6BW9GY/Gi/FufExaU8Z0Zhv9kvH5DWyHm4U=</latexit>

z1 = {ST,CO}

<latexit sha1_base64="U9gST2WPeXvlrqG77r6F60BGk+o="></latexit>

a(0)
1 = (1, 1, 0, 0)� aggregate(y2, x3, x4)

<latexit sha1_base64="H15Fbqej+em4i6zzXJJv/Xm+x40="></latexit>
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ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

Ø Bootstrapping

?

?

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH
<latexit sha1_base64="y+rfqhhWBH0gxTvBTU3lOqvZru8=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSRS1I1QdaO7CvYBTQiT6bQdOnkwc6PGmL9w68aFIm79Enf9G6ePhbYeuHA4517uvceLOJNgmkNtYXFpeWU1t5Zf39jc2tYLOw0ZxoLQOgl5KFoelpSzgNaBAaetSFDse5w2vcHlyG/eUSFZGNxCElHHx72AdRnBoCRXLzy6lTM7tYE+QHp+ndmZq5fMsjmGMU+sKSlVi/bh87Ca1Fz92+6EJPZpAIRjKduWGYGTYgGMcJrl7VjSCJMB7tG2ogH2qXTS8emZsa+UjtENhaoAjLH6eyLFvpSJ76lOH0Nfznoj8T+vHUP31ElZEMVAAzJZ1I25AaExysHoMEEJ8EQRTARTtxqkjwUmoNLKqxCs2ZfnSeOobB2XKzcqjQs0QQ7toSI6QBY6QVV0hWqojgi6Ry/oDb1rT9qr9qF9TloXtOnMLvoD7esHTvWXBg==</latexit>

z4 = {AI}

<latexit sha1_base64="SunnLOhYc+kvPktipjkFRuNASQs=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSQq6kYounFZsS9oQphMp+3QyYOZGzXG/IVbNy4UceuXuOvfOH0stPXAhcM593LvPV7EmQTTHGoLi0vLK6u5tfz6xubWtl7YacgwFoTWSchD0fKwpJwFtA4MOG1FgmLf47TpDa5GfvOOCsnCoAZJRB0f9wLWZQSDkly98OgeX9ipDfQB0ttaZmeuXjLL5hjGPLGmpFQp2ofPw0pSdfVvuxOS2KcBEI6lbFtmBE6KBTDCaZa3Y0kjTAa4R9uKBtin0knHp2fGvlI6RjcUqgIwxurviRT7Uia+pzp9DH05643E/7x2DN1zJ2VBFAMNyGRRN+YGhMYoB6PDBCXAE0UwEUzdapA+FpiASiuvQrBmX54njaOydVo+uVFpXKIJcmgPFdEBstAZqqBrVEV1RNA9ekFv6F170l61D+1z0rqgTWd20R9oXz95wJci</latexit>

z3 = {ST}

<latexit sha1_base64="s8SHyl2nmcj+og3EWeJeplo95t0=">AAAB+nicbVBNS8NAEN3Ur1q/Wj16CS2CIJSkiHoRir14rGDaQlPKZrtpl242YXeixth/4dWLB0W8+ku89d+4/Tho64OBx3szzMzzIs4UWNbYyKysrq1vZDdzW9s7u3v5wn5DhbEk1CEhD2XLw4pyJqgDDDhtRZLiwOO06Q1rE795R6ViobiFJKKdAPcF8xnBoKVuvvDYrVy6qQv0AdKaM3JH3XzJKltTmMvEnpNSteiePI+rSb2b/3Z7IYkDKoBwrFTbtiLopFgCI5yOcm6saITJEPdpW1OBA6o66fT0kXmklZ7ph1KXAHOq/p5IcaBUEni6M8AwUIveRPzPa8fgX3RSJqIYqCCzRX7MTQjNSQ5mj0lKgCeaYCKZvtUkAywxAZ1WTodgL768TBqVsn1WPr3RaVyhGbLoEBXRMbLROaqia1RHDiLoHr2gN/RuPBmvxofxOWvNGPOZA/QHxtcPYTWXEg==</latexit>

z2 = {CU}

<latexit sha1_base64="4zYsrCjftPU2+fVEbM5qCyAdiXs=">AAACBXicbZC7SgNBFIZn4y3G26qlFkOCIChhV0RthGAaOyPmBtkQZieTZMjshZmzYly2sfEFfAgbC0VsfQe7vI2TS6HRHwY+/nMOZ87vhoIrsKyhkZqbX1hcSi9nVlbX1jfMza2qCiJJWYUGIpB1lygmuM8qwEGweigZ8VzBam6/OKrXbplUPPDLMAhZ0yNdn3c4JaCtlrl737LPndgBdgfxTTk5xBMsXiVO0jJzVt4aC/8Fewq5QtY5eBoWBqWW+eW0Axp5zAcqiFIN2wqhGRMJnAqWZJxIsZDQPumyhkafeEw14/EVCd7TTht3AqmfD3js/pyIiafUwHN1p0egp2ZrI/O/WiOCzlkz5n4YAfPpZFEnEhgCPIoEt7lkFMRAA6GS679i2iOSUNDBZXQI9uzJf6F6lLdP8sfXOo0LNFEa7aAs2kc2OkUFdIlKqIIoekDP6BW9GY/Gi/FufExaU8Z0Zhv9kvH5DWyHm4U=</latexit>

z1 = {ST,CO}

<latexit sha1_base64="U9gST2WPeXvlrqG77r6F60BGk+o="></latexit>

a(0)
1 = (1, 1, 0, 0)� aggregate(y2, x3, x4)

<latexit sha1_base64="H15Fbqej+em4i6zzXJJv/Xm+x40="></latexit>
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ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

Ø Bootstrapping

?

?

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH
<latexit sha1_base64="y+rfqhhWBH0gxTvBTU3lOqvZru8=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSRS1I1QdaO7CvYBTQiT6bQdOnkwc6PGmL9w68aFIm79Enf9G6ePhbYeuHA4517uvceLOJNgmkNtYXFpeWU1t5Zf39jc2tYLOw0ZxoLQOgl5KFoelpSzgNaBAaetSFDse5w2vcHlyG/eUSFZGNxCElHHx72AdRnBoCRXLzy6lTM7tYE+QHp+ndmZq5fMsjmGMU+sKSlVi/bh87Ca1Fz92+6EJPZpAIRjKduWGYGTYgGMcJrl7VjSCJMB7tG2ogH2qXTS8emZsa+UjtENhaoAjLH6eyLFvpSJ76lOH0Nfznoj8T+vHUP31ElZEMVAAzJZ1I25AaExysHoMEEJ8EQRTARTtxqkjwUmoNLKqxCs2ZfnSeOobB2XKzcqjQs0QQ7toSI6QBY6QVV0hWqojgi6Ry/oDb1rT9qr9qF9TloXtOnMLvoD7esHTvWXBg==</latexit>

z4 = {AI}

<latexit sha1_base64="SunnLOhYc+kvPktipjkFRuNASQs=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSQq6kYounFZsS9oQphMp+3QyYOZGzXG/IVbNy4UceuXuOvfOH0stPXAhcM593LvPV7EmQTTHGoLi0vLK6u5tfz6xubWtl7YacgwFoTWSchD0fKwpJwFtA4MOG1FgmLf47TpDa5GfvOOCsnCoAZJRB0f9wLWZQSDkly98OgeX9ipDfQB0ttaZmeuXjLL5hjGPLGmpFQp2ofPw0pSdfVvuxOS2KcBEI6lbFtmBE6KBTDCaZa3Y0kjTAa4R9uKBtin0knHp2fGvlI6RjcUqgIwxurviRT7Uia+pzp9DH05643E/7x2DN1zJ2VBFAMNyGRRN+YGhMYoB6PDBCXAE0UwEUzdapA+FpiASiuvQrBmX54njaOydVo+uVFpXKIJcmgPFdEBstAZqqBrVEV1RNA9ekFv6F170l61D+1z0rqgTWd20R9oXz95wJci</latexit>

z3 = {ST}

<latexit sha1_base64="s8SHyl2nmcj+og3EWeJeplo95t0=">AAAB+nicbVBNS8NAEN3Ur1q/Wj16CS2CIJSkiHoRir14rGDaQlPKZrtpl242YXeixth/4dWLB0W8+ku89d+4/Tho64OBx3szzMzzIs4UWNbYyKysrq1vZDdzW9s7u3v5wn5DhbEk1CEhD2XLw4pyJqgDDDhtRZLiwOO06Q1rE795R6ViobiFJKKdAPcF8xnBoKVuvvDYrVy6qQv0AdKaM3JH3XzJKltTmMvEnpNSteiePI+rSb2b/3Z7IYkDKoBwrFTbtiLopFgCI5yOcm6saITJEPdpW1OBA6o66fT0kXmklZ7ph1KXAHOq/p5IcaBUEni6M8AwUIveRPzPa8fgX3RSJqIYqCCzRX7MTQjNSQ5mj0lKgCeaYCKZvtUkAywxAZ1WTodgL768TBqVsn1WPr3RaVyhGbLoEBXRMbLROaqia1RHDiLoHr2gN/RuPBmvxofxOWvNGPOZA/QHxtcPYTWXEg==</latexit>

z2 = {CU}

<latexit sha1_base64="4zYsrCjftPU2+fVEbM5qCyAdiXs=">AAACBXicbZC7SgNBFIZn4y3G26qlFkOCIChhV0RthGAaOyPmBtkQZieTZMjshZmzYly2sfEFfAgbC0VsfQe7vI2TS6HRHwY+/nMOZ87vhoIrsKyhkZqbX1hcSi9nVlbX1jfMza2qCiJJWYUGIpB1lygmuM8qwEGweigZ8VzBam6/OKrXbplUPPDLMAhZ0yNdn3c4JaCtlrl737LPndgBdgfxTTk5xBMsXiVO0jJzVt4aC/8Fewq5QtY5eBoWBqWW+eW0Axp5zAcqiFIN2wqhGRMJnAqWZJxIsZDQPumyhkafeEw14/EVCd7TTht3AqmfD3js/pyIiafUwHN1p0egp2ZrI/O/WiOCzlkz5n4YAfPpZFEnEhgCPIoEt7lkFMRAA6GS679i2iOSUNDBZXQI9uzJf6F6lLdP8sfXOo0LNFEa7aAs2kc2OkUFdIlKqIIoekDP6BW9GY/Gi/FufExaU8Z0Zhv9kvH5DWyHm4U=</latexit>

z1 = {ST,CO}

<latexit sha1_base64="U9gST2WPeXvlrqG77r6F60BGk+o="></latexit>

a(0)
1 = (1, 1, 0, 0)� aggregate(y2, x3, x4)

<latexit sha1_base64="8wFu6oNPath3+QYy7AFVWPAtfn8=">AAAB7nicbVDLSsNAFL2pr1pfVZduhhahopSkiLosunFZwT6gCWUynbRDJ5MwMxFC6EcI4kIRt36Pu/6N08dCWw9cOJxzL/fe48ecKW3bEyu3tr6xuZXfLuzs7u0fFA+PWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2R3dTv/1EpWKReNRpTL0QDwQLGMHaSO2Kc+Ei56xXLNtVewa0SpwFKddL7vnLpJ42esVvtx+RJKRCE46V6jp2rL0MS80Ip+OCmygaYzLCA9o1VOCQKi+bnTtGp0bpoyCSpoRGM/X3RIZDpdLQN50h1kO17E3F/7xuooMbL2MiTjQVZL4oSDjSEZr+jvpMUqJ5aggmkplbERliiYk2CRVMCM7yy6ukVas6V9XLB5PGLcyRhxMoQQUcuIY63EMDmkBgBM/wBu9WbL1aH9bnvDVnLWaO4Q+srx89mZEv</latexit>

(1, 1)

<latexit sha1_base64="6aBRqahtWpb6JwCEawAcUAmYoTI="></latexit>

}
<latexit sha1_base64="2g3ay8Ld5yiitYf/AmIZx3wVqBU="></latexit>

SH CH

<latexit sha1_base64="H15Fbqej+em4i6zzXJJv/Xm+x40="></latexit>

ST CO CU AI
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?

?

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH
<latexit sha1_base64="y+rfqhhWBH0gxTvBTU3lOqvZru8=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSRS1I1QdaO7CvYBTQiT6bQdOnkwc6PGmL9w68aFIm79Enf9G6ePhbYeuHA4517uvceLOJNgmkNtYXFpeWU1t5Zf39jc2tYLOw0ZxoLQOgl5KFoelpSzgNaBAaetSFDse5w2vcHlyG/eUSFZGNxCElHHx72AdRnBoCRXLzy6lTM7tYE+QHp+ndmZq5fMsjmGMU+sKSlVi/bh87Ca1Fz92+6EJPZpAIRjKduWGYGTYgGMcJrl7VjSCJMB7tG2ogH2qXTS8emZsa+UjtENhaoAjLH6eyLFvpSJ76lOH0Nfznoj8T+vHUP31ElZEMVAAzJZ1I25AaExysHoMEEJ8EQRTARTtxqkjwUmoNLKqxCs2ZfnSeOobB2XKzcqjQs0QQ7toSI6QBY6QVV0hWqojgi6Ry/oDb1rT9qr9qF9TloXtOnMLvoD7esHTvWXBg==</latexit>

z4 = {AI}

<latexit sha1_base64="SunnLOhYc+kvPktipjkFRuNASQs=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSQq6kYounFZsS9oQphMp+3QyYOZGzXG/IVbNy4UceuXuOvfOH0stPXAhcM593LvPV7EmQTTHGoLi0vLK6u5tfz6xubWtl7YacgwFoTWSchD0fKwpJwFtA4MOG1FgmLf47TpDa5GfvOOCsnCoAZJRB0f9wLWZQSDkly98OgeX9ipDfQB0ttaZmeuXjLL5hjGPLGmpFQp2ofPw0pSdfVvuxOS2KcBEI6lbFtmBE6KBTDCaZa3Y0kjTAa4R9uKBtin0knHp2fGvlI6RjcUqgIwxurviRT7Uia+pzp9DH05643E/7x2DN1zJ2VBFAMNyGRRN+YGhMYoB6PDBCXAE0UwEUzdapA+FpiASiuvQrBmX54njaOydVo+uVFpXKIJcmgPFdEBstAZqqBrVEV1RNA9ekFv6F170l61D+1z0rqgTWd20R9oXz95wJci</latexit>

z3 = {ST}

<latexit sha1_base64="s8SHyl2nmcj+og3EWeJeplo95t0=">AAAB+nicbVBNS8NAEN3Ur1q/Wj16CS2CIJSkiHoRir14rGDaQlPKZrtpl242YXeixth/4dWLB0W8+ku89d+4/Tho64OBx3szzMzzIs4UWNbYyKysrq1vZDdzW9s7u3v5wn5DhbEk1CEhD2XLw4pyJqgDDDhtRZLiwOO06Q1rE795R6ViobiFJKKdAPcF8xnBoKVuvvDYrVy6qQv0AdKaM3JH3XzJKltTmMvEnpNSteiePI+rSb2b/3Z7IYkDKoBwrFTbtiLopFgCI5yOcm6saITJEPdpW1OBA6o66fT0kXmklZ7ph1KXAHOq/p5IcaBUEni6M8AwUIveRPzPa8fgX3RSJqIYqCCzRX7MTQjNSQ5mj0lKgCeaYCKZvtUkAywxAZ1WTodgL768TBqVsn1WPr3RaVyhGbLoEBXRMbLROaqia1RHDiLoHr2gN/RuPBmvxofxOWvNGPOZA/QHxtcPYTWXEg==</latexit>

z2 = {CU}

<latexit sha1_base64="4zYsrCjftPU2+fVEbM5qCyAdiXs=">AAACBXicbZC7SgNBFIZn4y3G26qlFkOCIChhV0RthGAaOyPmBtkQZieTZMjshZmzYly2sfEFfAgbC0VsfQe7vI2TS6HRHwY+/nMOZ87vhoIrsKyhkZqbX1hcSi9nVlbX1jfMza2qCiJJWYUGIpB1lygmuM8qwEGweigZ8VzBam6/OKrXbplUPPDLMAhZ0yNdn3c4JaCtlrl737LPndgBdgfxTTk5xBMsXiVO0jJzVt4aC/8Fewq5QtY5eBoWBqWW+eW0Axp5zAcqiFIN2wqhGRMJnAqWZJxIsZDQPumyhkafeEw14/EVCd7TTht3AqmfD3js/pyIiafUwHN1p0egp2ZrI/O/WiOCzlkz5n4YAfPpZFEnEhgCPIoEt7lkFMRAA6GS679i2iOSUNDBZXQI9uzJf6F6lLdP8sfXOo0LNFEa7aAs2kc2OkUFdIlKqIIoekDP6BW9GY/Gi/FufExaU8Z0Zhv9kvH5DWyHm4U=</latexit>

z1 = {ST,CO}

<latexit sha1_base64="rfNdAHP7RLdWkZ/GD3c0EUEv/8E=">AAACGHicbVDLSgMxFM3UV62vqktdBIvQgtQZERVEKLpxWcE+sB2HTCZtQzOTIckIZZhvcOXGb/AP3LhQxG13/o2ZtgttvXDIybn3cu89bsioVKb5bWTm5hcWl7LLuZXVtfWN/OZWXfJIYFLDnHHRdJEkjAakpqhipBkKgnyXkYbbv0rzjQciJOXBrRqExPZRN6AdipHSkpM/bLuceXLg6ydGiWPdx0WzlFwUrYM2TGFOMPqXoJMvmGVzFHCWWBNSqBQez7273Zeqkx+2PY4jnwQKMyRlyzJDZcdIKIoZSXLtSJIQ4T7qkpamAfKJtOPRYQnc14oHO1xoBAqO1N8dMfJluruu9JHqyelcKv6Xa0Wqc2bHNAgjRQI8HtSJGFQcpi5BjwqCFRtogrCgeleIe0ggrLSXOW2CNX3yLKkfla2T8vGNduMSjCMLdsAeKAILnIIKuAZVUAMYPIFX8A4+jGfjzfg0vsalGWPSsw3+hDH8Ab6vnqY=</latexit>

a(0)
1 = (1, 1, 0, 0, 1, 1)

<latexit sha1_base64="U9gST2WPeXvlrqG77r6F60BGk+o="></latexit>

a(0)
1 = (1, 1, 0, 0)� aggregate(y2, x3, x4)

<latexit sha1_base64="8wFu6oNPath3+QYy7AFVWPAtfn8=">AAAB7nicbVDLSsNAFL2pr1pfVZduhhahopSkiLosunFZwT6gCWUynbRDJ5MwMxFC6EcI4kIRt36Pu/6N08dCWw9cOJxzL/fe48ecKW3bEyu3tr6xuZXfLuzs7u0fFA+PWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2R3dTv/1EpWKReNRpTL0QDwQLGMHaSO2Kc+Ei56xXLNtVewa0SpwFKddL7vnLpJ42esVvtx+RJKRCE46V6jp2rL0MS80Ip+OCmygaYzLCA9o1VOCQKi+bnTtGp0bpoyCSpoRGM/X3RIZDpdLQN50h1kO17E3F/7xuooMbL2MiTjQVZL4oSDjSEZr+jvpMUqJ5aggmkplbERliiYk2CRVMCM7yy6ukVas6V9XLB5PGLcyRhxMoQQUcuIY63EMDmkBgBM/wBu9WbL1aH9bnvDVnLWaO4Q+srx89mZEv</latexit>

(1, 1)

<latexit sha1_base64="6aBRqahtWpb6JwCEawAcUAmYoTI="></latexit>

}
<latexit sha1_base64="2g3ay8Ld5yiitYf/AmIZx3wVqBU="></latexit>

SH CH

<latexit sha1_base64="H15Fbqej+em4i6zzXJJv/Xm+x40="></latexit>

ST CO CU AI
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?

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH
<latexit sha1_base64="y+rfqhhWBH0gxTvBTU3lOqvZru8=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSRS1I1QdaO7CvYBTQiT6bQdOnkwc6PGmL9w68aFIm79Enf9G6ePhbYeuHA4517uvceLOJNgmkNtYXFpeWU1t5Zf39jc2tYLOw0ZxoLQOgl5KFoelpSzgNaBAaetSFDse5w2vcHlyG/eUSFZGNxCElHHx72AdRnBoCRXLzy6lTM7tYE+QHp+ndmZq5fMsjmGMU+sKSlVi/bh87Ca1Fz92+6EJPZpAIRjKduWGYGTYgGMcJrl7VjSCJMB7tG2ogH2qXTS8emZsa+UjtENhaoAjLH6eyLFvpSJ76lOH0Nfznoj8T+vHUP31ElZEMVAAzJZ1I25AaExysHoMEEJ8EQRTARTtxqkjwUmoNLKqxCs2ZfnSeOobB2XKzcqjQs0QQ7toSI6QBY6QVV0hWqojgi6Ry/oDb1rT9qr9qF9TloXtOnMLvoD7esHTvWXBg==</latexit>

z4 = {AI}

<latexit sha1_base64="SunnLOhYc+kvPktipjkFRuNASQs=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSQq6kYounFZsS9oQphMp+3QyYOZGzXG/IVbNy4UceuXuOvfOH0stPXAhcM593LvPV7EmQTTHGoLi0vLK6u5tfz6xubWtl7YacgwFoTWSchD0fKwpJwFtA4MOG1FgmLf47TpDa5GfvOOCsnCoAZJRB0f9wLWZQSDkly98OgeX9ipDfQB0ttaZmeuXjLL5hjGPLGmpFQp2ofPw0pSdfVvuxOS2KcBEI6lbFtmBE6KBTDCaZa3Y0kjTAa4R9uKBtin0knHp2fGvlI6RjcUqgIwxurviRT7Uia+pzp9DH05643E/7x2DN1zJ2VBFAMNyGRRN+YGhMYoB6PDBCXAE0UwEUzdapA+FpiASiuvQrBmX54njaOydVo+uVFpXKIJcmgPFdEBstAZqqBrVEV1RNA9ekFv6F170l61D+1z0rqgTWd20R9oXz95wJci</latexit>

z3 = {ST}

<latexit sha1_base64="s8SHyl2nmcj+og3EWeJeplo95t0=">AAAB+nicbVBNS8NAEN3Ur1q/Wj16CS2CIJSkiHoRir14rGDaQlPKZrtpl242YXeixth/4dWLB0W8+ku89d+4/Tho64OBx3szzMzzIs4UWNbYyKysrq1vZDdzW9s7u3v5wn5DhbEk1CEhD2XLw4pyJqgDDDhtRZLiwOO06Q1rE795R6ViobiFJKKdAPcF8xnBoKVuvvDYrVy6qQv0AdKaM3JH3XzJKltTmMvEnpNSteiePI+rSb2b/3Z7IYkDKoBwrFTbtiLopFgCI5yOcm6saITJEPdpW1OBA6o66fT0kXmklZ7ph1KXAHOq/p5IcaBUEni6M8AwUIveRPzPa8fgX3RSJqIYqCCzRX7MTQjNSQ5mj0lKgCeaYCKZvtUkAywxAZ1WTodgL768TBqVsn1WPr3RaVyhGbLoEBXRMbLROaqia1RHDiLoHr2gN/RuPBmvxofxOWvNGPOZA/QHxtcPYTWXEg==</latexit>

z2 = {CU}

<latexit sha1_base64="4zYsrCjftPU2+fVEbM5qCyAdiXs=">AAACBXicbZC7SgNBFIZn4y3G26qlFkOCIChhV0RthGAaOyPmBtkQZieTZMjshZmzYly2sfEFfAgbC0VsfQe7vI2TS6HRHwY+/nMOZ87vhoIrsKyhkZqbX1hcSi9nVlbX1jfMza2qCiJJWYUGIpB1lygmuM8qwEGweigZ8VzBam6/OKrXbplUPPDLMAhZ0yNdn3c4JaCtlrl737LPndgBdgfxTTk5xBMsXiVO0jJzVt4aC/8Fewq5QtY5eBoWBqWW+eW0Axp5zAcqiFIN2wqhGRMJnAqWZJxIsZDQPumyhkafeEw14/EVCd7TTht3AqmfD3js/pyIiafUwHN1p0egp2ZrI/O/WiOCzlkz5n4YAfPpZFEnEhgCPIoEt7lkFMRAA6GS679i2iOSUNDBZXQI9uzJf6F6lLdP8sfXOo0LNFEa7aAs2kc2OkUFdIlKqIIoekDP6BW9GY/Gi/FufExaU8Z0Zhv9kvH5DWyHm4U=</latexit>

z1 = {ST,CO}

<latexit sha1_base64="rfNdAHP7RLdWkZ/GD3c0EUEv/8E=">AAACGHicbVDLSgMxFM3UV62vqktdBIvQgtQZERVEKLpxWcE+sB2HTCZtQzOTIckIZZhvcOXGb/AP3LhQxG13/o2ZtgttvXDIybn3cu89bsioVKb5bWTm5hcWl7LLuZXVtfWN/OZWXfJIYFLDnHHRdJEkjAakpqhipBkKgnyXkYbbv0rzjQciJOXBrRqExPZRN6AdipHSkpM/bLuceXLg6ydGiWPdx0WzlFwUrYM2TGFOMPqXoJMvmGVzFHCWWBNSqBQez7273Zeqkx+2PY4jnwQKMyRlyzJDZcdIKIoZSXLtSJIQ4T7qkpamAfKJtOPRYQnc14oHO1xoBAqO1N8dMfJluruu9JHqyelcKv6Xa0Wqc2bHNAgjRQI8HtSJGFQcpi5BjwqCFRtogrCgeleIe0ggrLSXOW2CNX3yLKkfla2T8vGNduMSjCMLdsAeKAILnIIKuAZVUAMYPIFX8A4+jGfjzfg0vsalGWPSsw3+hDH8Ab6vnqY=</latexit>

a(0)
1 = (1, 1, 0, 0, 1, 1)

<latexit sha1_base64="yzyapH2W/GOSiLyWBNQYxVpDwOk="></latexit>

a(0)
2 = (0, 0, 1, 0)� aggregate(y1, x4) = (0, 0, 1, 0, 0, 1)

<latexit sha1_base64="U9gST2WPeXvlrqG77r6F60BGk+o="></latexit>

a(0)
1 = (1, 1, 0, 0)� aggregate(y2, x3, x4)

<latexit sha1_base64="8wFu6oNPath3+QYy7AFVWPAtfn8=">AAAB7nicbVDLSsNAFL2pr1pfVZduhhahopSkiLosunFZwT6gCWUynbRDJ5MwMxFC6EcI4kIRt36Pu/6N08dCWw9cOJxzL/fe48ecKW3bEyu3tr6xuZXfLuzs7u0fFA+PWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2R3dTv/1EpWKReNRpTL0QDwQLGMHaSO2Kc+Ei56xXLNtVewa0SpwFKddL7vnLpJ42esVvtx+RJKRCE46V6jp2rL0MS80Ip+OCmygaYzLCA9o1VOCQKi+bnTtGp0bpoyCSpoRGM/X3RIZDpdLQN50h1kO17E3F/7xuooMbL2MiTjQVZL4oSDjSEZr+jvpMUqJ5aggmkplbERliiYk2CRVMCM7yy6ukVas6V9XLB5PGLcyRhxMoQQUcuIY63EMDmkBgBM/wBu9WbL1aH9bnvDVnLWaO4Q+srx89mZEv</latexit>

(1, 1)

<latexit sha1_base64="6aBRqahtWpb6JwCEawAcUAmYoTI="></latexit>

}
<latexit sha1_base64="2g3ay8Ld5yiitYf/AmIZx3wVqBU="></latexit>

SH CH

<latexit sha1_base64="H15Fbqej+em4i6zzXJJv/Xm+x40="></latexit>

ST CO CU AI
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?

?

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH
<latexit sha1_base64="y+rfqhhWBH0gxTvBTU3lOqvZru8=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSRS1I1QdaO7CvYBTQiT6bQdOnkwc6PGmL9w68aFIm79Enf9G6ePhbYeuHA4517uvceLOJNgmkNtYXFpeWU1t5Zf39jc2tYLOw0ZxoLQOgl5KFoelpSzgNaBAaetSFDse5w2vcHlyG/eUSFZGNxCElHHx72AdRnBoCRXLzy6lTM7tYE+QHp+ndmZq5fMsjmGMU+sKSlVi/bh87Ca1Fz92+6EJPZpAIRjKduWGYGTYgGMcJrl7VjSCJMB7tG2ogH2qXTS8emZsa+UjtENhaoAjLH6eyLFvpSJ76lOH0Nfznoj8T+vHUP31ElZEMVAAzJZ1I25AaExysHoMEEJ8EQRTARTtxqkjwUmoNLKqxCs2ZfnSeOobB2XKzcqjQs0QQ7toSI6QBY6QVV0hWqojgi6Ry/oDb1rT9qr9qF9TloXtOnMLvoD7esHTvWXBg==</latexit>

z4 = {AI}

<latexit sha1_base64="SunnLOhYc+kvPktipjkFRuNASQs=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSQq6kYounFZsS9oQphMp+3QyYOZGzXG/IVbNy4UceuXuOvfOH0stPXAhcM593LvPV7EmQTTHGoLi0vLK6u5tfz6xubWtl7YacgwFoTWSchD0fKwpJwFtA4MOG1FgmLf47TpDa5GfvOOCsnCoAZJRB0f9wLWZQSDkly98OgeX9ipDfQB0ttaZmeuXjLL5hjGPLGmpFQp2ofPw0pSdfVvuxOS2KcBEI6lbFtmBE6KBTDCaZa3Y0kjTAa4R9uKBtin0knHp2fGvlI6RjcUqgIwxurviRT7Uia+pzp9DH05643E/7x2DN1zJ2VBFAMNyGRRN+YGhMYoB6PDBCXAE0UwEUzdapA+FpiASiuvQrBmX54njaOydVo+uVFpXKIJcmgPFdEBstAZqqBrVEV1RNA9ekFv6F170l61D+1z0rqgTWd20R9oXz95wJci</latexit>

z3 = {ST}

<latexit sha1_base64="s8SHyl2nmcj+og3EWeJeplo95t0=">AAAB+nicbVBNS8NAEN3Ur1q/Wj16CS2CIJSkiHoRir14rGDaQlPKZrtpl242YXeixth/4dWLB0W8+ku89d+4/Tho64OBx3szzMzzIs4UWNbYyKysrq1vZDdzW9s7u3v5wn5DhbEk1CEhD2XLw4pyJqgDDDhtRZLiwOO06Q1rE795R6ViobiFJKKdAPcF8xnBoKVuvvDYrVy6qQv0AdKaM3JH3XzJKltTmMvEnpNSteiePI+rSb2b/3Z7IYkDKoBwrFTbtiLopFgCI5yOcm6saITJEPdpW1OBA6o66fT0kXmklZ7ph1KXAHOq/p5IcaBUEni6M8AwUIveRPzPa8fgX3RSJqIYqCCzRX7MTQjNSQ5mj0lKgCeaYCKZvtUkAywxAZ1WTodgL768TBqVsn1WPr3RaVyhGbLoEBXRMbLROaqia1RHDiLoHr2gN/RuPBmvxofxOWvNGPOZA/QHxtcPYTWXEg==</latexit>

z2 = {CU}

<latexit sha1_base64="4zYsrCjftPU2+fVEbM5qCyAdiXs=">AAACBXicbZC7SgNBFIZn4y3G26qlFkOCIChhV0RthGAaOyPmBtkQZieTZMjshZmzYly2sfEFfAgbC0VsfQe7vI2TS6HRHwY+/nMOZ87vhoIrsKyhkZqbX1hcSi9nVlbX1jfMza2qCiJJWYUGIpB1lygmuM8qwEGweigZ8VzBam6/OKrXbplUPPDLMAhZ0yNdn3c4JaCtlrl737LPndgBdgfxTTk5xBMsXiVO0jJzVt4aC/8Fewq5QtY5eBoWBqWW+eW0Axp5zAcqiFIN2wqhGRMJnAqWZJxIsZDQPumyhkafeEw14/EVCd7TTht3AqmfD3js/pyIiafUwHN1p0egp2ZrI/O/WiOCzlkz5n4YAfPpZFEnEhgCPIoEt7lkFMRAA6GS679i2iOSUNDBZXQI9uzJf6F6lLdP8sfXOo0LNFEa7aAs2kc2OkUFdIlKqIIoekDP6BW9GY/Gi/FufExaU8Z0Zhv9kvH5DWyHm4U=</latexit>

z1 = {ST,CO}

<latexit sha1_base64="8Er462erqHUvmbBmJsD2GTcNPqk="></latexit>

y2 = f(a2) �! CH

<latexit sha1_base64="zofhK/CeXD9A41D62OQ+6g6m4AE="></latexit>

y1 = f(a1) �! SH

<latexit sha1_base64="i92AS9xTiAGVtcnyMMAPCdcL1KQ=">AAACF3icbVDLSsNAFJ3UV62vqEtdDBahBQlJERVEKLpxWcE+sIlhMpm2QycPZiZCCf0GN278B7/AjQtF3OrOv3HSdqGtBy73cO693HuPFzMqpGl+a7m5+YXFpfxyYWV1bX1D39xqiCjhmNRxxCLe8pAgjIakLqlkpBVzggKPkabXv8jqzTvCBY3CazmIiROgbkg7FCOpJFc3bC9ivhgEKqVo6FZu05JZHp6VzAMbZmFN8oiXXb1oGuYIcJZYE1KsFu9P/Zvdp5qrf9l+hJOAhBIzJETbMmPppIhLihkZFuxEkBjhPuqStqIhCohw0tFfQ7ivFB92Iq4ilHCk/p5IUSCy01VngGRPTNcy8b9aO5GdEyelYZxIEuLxok7CoIxgZhL0KSdYsoEiCHOqboW4hzjCUllZUCZY0y/PkkbFsI6MwyvlxjkYIw92wB4oAQscgyq4BDVQBxg8gGfwCt60R+1Fe9c+xq05bTKzDf5A+/wBWgGeew==</latexit>

a(0)
2 = (0, 0, 1, 0, 0, 1)

<latexit sha1_base64="yIBvRZbgZ/IOgstfDUvEiqYN91Q=">AAACF3icbVDLSsNAFJ34rPUVdamLwSK0ICURUUGEohuXFewDmxgmk2k7dPJgZiKUkG9w48Z/8AvcuFDEre78GydpF9p64TBnzr2Xe+9xI0aFNIxvbWZ2bn5hsbBUXF5ZXVvXNzabIow5Jg0cspC3XSQIowFpSCoZaUecIN9lpOUOLrJ8645wQcPgWg4jYvuoF9AuxUgqydGrlhsyTwx99SQodczbpGxU0rOyuW/BDMYY+b/i6CWjauQBp4k5JqVa6f7Uu9l5qjv6l+WFOPZJIDFDQnRMI5J2grikmJG0aMWCRAgPUI90FA2QT4Sd5HelcE8pHuyGXCGQMFd/dyTIF9nqqtJHsi8mc5n4X64Ty+6JndAgiiUJ8GhQN2ZQhjAzCXqUEyzZUBGEOVW7QtxHHGGprCwqE8zJk6dJ86BqHlUPr5Qb52AUBbANdkEZmOAY1MAlqIMGwOABPINX8KY9ai/au/YxKp3Rxj1b4E9onz9bhZ58</latexit>

a(0)
1 = (1, 1, 0, 0, 1, 1)
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Ø Bootstrapping

?

?

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH
<latexit sha1_base64="y+rfqhhWBH0gxTvBTU3lOqvZru8=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSRS1I1QdaO7CvYBTQiT6bQdOnkwc6PGmL9w68aFIm79Enf9G6ePhbYeuHA4517uvceLOJNgmkNtYXFpeWU1t5Zf39jc2tYLOw0ZxoLQOgl5KFoelpSzgNaBAaetSFDse5w2vcHlyG/eUSFZGNxCElHHx72AdRnBoCRXLzy6lTM7tYE+QHp+ndmZq5fMsjmGMU+sKSlVi/bh87Ca1Fz92+6EJPZpAIRjKduWGYGTYgGMcJrl7VjSCJMB7tG2ogH2qXTS8emZsa+UjtENhaoAjLH6eyLFvpSJ76lOH0Nfznoj8T+vHUP31ElZEMVAAzJZ1I25AaExysHoMEEJ8EQRTARTtxqkjwUmoNLKqxCs2ZfnSeOobB2XKzcqjQs0QQ7toSI6QBY6QVV0hWqojgi6Ry/oDb1rT9qr9qF9TloXtOnMLvoD7esHTvWXBg==</latexit>

z4 = {AI}

<latexit sha1_base64="SunnLOhYc+kvPktipjkFRuNASQs=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSQq6kYounFZsS9oQphMp+3QyYOZGzXG/IVbNy4UceuXuOvfOH0stPXAhcM593LvPV7EmQTTHGoLi0vLK6u5tfz6xubWtl7YacgwFoTWSchD0fKwpJwFtA4MOG1FgmLf47TpDa5GfvOOCsnCoAZJRB0f9wLWZQSDkly98OgeX9ipDfQB0ttaZmeuXjLL5hjGPLGmpFQp2ofPw0pSdfVvuxOS2KcBEI6lbFtmBE6KBTDCaZa3Y0kjTAa4R9uKBtin0knHp2fGvlI6RjcUqgIwxurviRT7Uia+pzp9DH05643E/7x2DN1zJ2VBFAMNyGRRN+YGhMYoB6PDBCXAE0UwEUzdapA+FpiASiuvQrBmX54njaOydVo+uVFpXKIJcmgPFdEBstAZqqBrVEV1RNA9ekFv6F170l61D+1z0rqgTWd20R9oXz95wJci</latexit>

z3 = {ST}

<latexit sha1_base64="s8SHyl2nmcj+og3EWeJeplo95t0=">AAAB+nicbVBNS8NAEN3Ur1q/Wj16CS2CIJSkiHoRir14rGDaQlPKZrtpl242YXeixth/4dWLB0W8+ku89d+4/Tho64OBx3szzMzzIs4UWNbYyKysrq1vZDdzW9s7u3v5wn5DhbEk1CEhD2XLw4pyJqgDDDhtRZLiwOO06Q1rE795R6ViobiFJKKdAPcF8xnBoKVuvvDYrVy6qQv0AdKaM3JH3XzJKltTmMvEnpNSteiePI+rSb2b/3Z7IYkDKoBwrFTbtiLopFgCI5yOcm6saITJEPdpW1OBA6o66fT0kXmklZ7ph1KXAHOq/p5IcaBUEni6M8AwUIveRPzPa8fgX3RSJqIYqCCzRX7MTQjNSQ5mj0lKgCeaYCKZvtUkAywxAZ1WTodgL768TBqVsn1WPr3RaVyhGbLoEBXRMbLROaqia1RHDiLoHr2gN/RuPBmvxofxOWvNGPOZA/QHxtcPYTWXEg==</latexit>

z2 = {CU}

<latexit sha1_base64="4zYsrCjftPU2+fVEbM5qCyAdiXs=">AAACBXicbZC7SgNBFIZn4y3G26qlFkOCIChhV0RthGAaOyPmBtkQZieTZMjshZmzYly2sfEFfAgbC0VsfQe7vI2TS6HRHwY+/nMOZ87vhoIrsKyhkZqbX1hcSi9nVlbX1jfMza2qCiJJWYUGIpB1lygmuM8qwEGweigZ8VzBam6/OKrXbplUPPDLMAhZ0yNdn3c4JaCtlrl737LPndgBdgfxTTk5xBMsXiVO0jJzVt4aC/8Fewq5QtY5eBoWBqWW+eW0Axp5zAcqiFIN2wqhGRMJnAqWZJxIsZDQPumyhkafeEw14/EVCd7TTht3AqmfD3js/pyIiafUwHN1p0egp2ZrI/O/WiOCzlkz5n4YAfPpZFEnEhgCPIoEt7lkFMRAA6GS679i2iOSUNDBZXQI9uzJf6F6lLdP8sfXOo0LNFEa7aAs2kc2OkUFdIlKqIIoekDP6BW9GY/Gi/FufExaU8Z0Zhv9kvH5DWyHm4U=</latexit>

z1 = {ST,CO}

<latexit sha1_base64="8Er462erqHUvmbBmJsD2GTcNPqk="></latexit>

y2 = f(a2) �! CH

<latexit sha1_base64="zofhK/CeXD9A41D62OQ+6g6m4AE="></latexit>

y1 = f(a1) �! SH

<latexit sha1_base64="i92AS9xTiAGVtcnyMMAPCdcL1KQ=">AAACF3icbVDLSsNAFJ3UV62vqEtdDBahBQlJERVEKLpxWcE+sIlhMpm2QycPZiZCCf0GN278B7/AjQtF3OrOv3HSdqGtBy73cO693HuPFzMqpGl+a7m5+YXFpfxyYWV1bX1D39xqiCjhmNRxxCLe8pAgjIakLqlkpBVzggKPkabXv8jqzTvCBY3CazmIiROgbkg7FCOpJFc3bC9ivhgEKqVo6FZu05JZHp6VzAMbZmFN8oiXXb1oGuYIcJZYE1KsFu9P/Zvdp5qrf9l+hJOAhBIzJETbMmPppIhLihkZFuxEkBjhPuqStqIhCohw0tFfQ7ivFB92Iq4ilHCk/p5IUSCy01VngGRPTNcy8b9aO5GdEyelYZxIEuLxok7CoIxgZhL0KSdYsoEiCHOqboW4hzjCUllZUCZY0y/PkkbFsI6MwyvlxjkYIw92wB4oAQscgyq4BDVQBxg8gGfwCt60R+1Fe9c+xq05bTKzDf5A+/wBWgGeew==</latexit>

a(0)
2 = (0, 0, 1, 0, 0, 1)

<latexit sha1_base64="yIBvRZbgZ/IOgstfDUvEiqYN91Q=">AAACF3icbVDLSsNAFJ34rPUVdamLwSK0ICURUUGEohuXFewDmxgmk2k7dPJgZiKUkG9w48Z/8AvcuFDEre78GydpF9p64TBnzr2Xe+9xI0aFNIxvbWZ2bn5hsbBUXF5ZXVvXNzabIow5Jg0cspC3XSQIowFpSCoZaUecIN9lpOUOLrJ8645wQcPgWg4jYvuoF9AuxUgqydGrlhsyTwx99SQodczbpGxU0rOyuW/BDMYY+b/i6CWjauQBp4k5JqVa6f7Uu9l5qjv6l+WFOPZJIDFDQnRMI5J2grikmJG0aMWCRAgPUI90FA2QT4Sd5HelcE8pHuyGXCGQMFd/dyTIF9nqqtJHsi8mc5n4X64Ty+6JndAgiiUJ8GhQN2ZQhjAzCXqUEyzZUBGEOVW7QtxHHGGprCwqE8zJk6dJ86BqHlUPr5Qb52AUBbANdkEZmOAY1MAlqIMGwOABPINX8KY9ai/au/YxKp3Rxj1b4E9onz9bhZ58</latexit>

a(0)
1 = (1, 1, 0, 0, 1, 1)
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ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

Ø Iteration 1:

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH
<latexit sha1_base64="y+rfqhhWBH0gxTvBTU3lOqvZru8=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSRS1I1QdaO7CvYBTQiT6bQdOnkwc6PGmL9w68aFIm79Enf9G6ePhbYeuHA4517uvceLOJNgmkNtYXFpeWU1t5Zf39jc2tYLOw0ZxoLQOgl5KFoelpSzgNaBAaetSFDse5w2vcHlyG/eUSFZGNxCElHHx72AdRnBoCRXLzy6lTM7tYE+QHp+ndmZq5fMsjmGMU+sKSlVi/bh87Ca1Fz92+6EJPZpAIRjKduWGYGTYgGMcJrl7VjSCJMB7tG2ogH2qXTS8emZsa+UjtENhaoAjLH6eyLFvpSJ76lOH0Nfznoj8T+vHUP31ElZEMVAAzJZ1I25AaExysHoMEEJ8EQRTARTtxqkjwUmoNLKqxCs2ZfnSeOobB2XKzcqjQs0QQ7toSI6QBY6QVV0hWqojgi6Ry/oDb1rT9qr9qF9TloXtOnMLvoD7esHTvWXBg==</latexit>

z4 = {AI}

<latexit sha1_base64="SunnLOhYc+kvPktipjkFRuNASQs=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSQq6kYounFZsS9oQphMp+3QyYOZGzXG/IVbNy4UceuXuOvfOH0stPXAhcM593LvPV7EmQTTHGoLi0vLK6u5tfz6xubWtl7YacgwFoTWSchD0fKwpJwFtA4MOG1FgmLf47TpDa5GfvOOCsnCoAZJRB0f9wLWZQSDkly98OgeX9ipDfQB0ttaZmeuXjLL5hjGPLGmpFQp2ofPw0pSdfVvuxOS2KcBEI6lbFtmBE6KBTDCaZa3Y0kjTAa4R9uKBtin0knHp2fGvlI6RjcUqgIwxurviRT7Uia+pzp9DH05643E/7x2DN1zJ2VBFAMNyGRRN+YGhMYoB6PDBCXAE0UwEUzdapA+FpiASiuvQrBmX54njaOydVo+uVFpXKIJcmgPFdEBstAZqqBrVEV1RNA9ekFv6F170l61D+1z0rqgTWd20R9oXz95wJci</latexit>

z3 = {ST}

<latexit sha1_base64="s8SHyl2nmcj+og3EWeJeplo95t0=">AAAB+nicbVBNS8NAEN3Ur1q/Wj16CS2CIJSkiHoRir14rGDaQlPKZrtpl242YXeixth/4dWLB0W8+ku89d+4/Tho64OBx3szzMzzIs4UWNbYyKysrq1vZDdzW9s7u3v5wn5DhbEk1CEhD2XLw4pyJqgDDDhtRZLiwOO06Q1rE795R6ViobiFJKKdAPcF8xnBoKVuvvDYrVy6qQv0AdKaM3JH3XzJKltTmMvEnpNSteiePI+rSb2b/3Z7IYkDKoBwrFTbtiLopFgCI5yOcm6saITJEPdpW1OBA6o66fT0kXmklZ7ph1KXAHOq/p5IcaBUEni6M8AwUIveRPzPa8fgX3RSJqIYqCCzRX7MTQjNSQ5mj0lKgCeaYCKZvtUkAywxAZ1WTodgL768TBqVsn1WPr3RaVyhGbLoEBXRMbLROaqia1RHDiLoHr2gN/RuPBmvxofxOWvNGPOZA/QHxtcPYTWXEg==</latexit>

z2 = {CU}

<latexit sha1_base64="4zYsrCjftPU2+fVEbM5qCyAdiXs=">AAACBXicbZC7SgNBFIZn4y3G26qlFkOCIChhV0RthGAaOyPmBtkQZieTZMjshZmzYly2sfEFfAgbC0VsfQe7vI2TS6HRHwY+/nMOZ87vhoIrsKyhkZqbX1hcSi9nVlbX1jfMza2qCiJJWYUGIpB1lygmuM8qwEGweigZ8VzBam6/OKrXbplUPPDLMAhZ0yNdn3c4JaCtlrl737LPndgBdgfxTTk5xBMsXiVO0jJzVt4aC/8Fewq5QtY5eBoWBqWW+eW0Axp5zAcqiFIN2wqhGRMJnAqWZJxIsZDQPumyhkafeEw14/EVCd7TTht3AqmfD3js/pyIiafUwHN1p0egp2ZrI/O/WiOCzlkz5n4YAfPpZFEnEhgCPIoEt7lkFMRAA6GS679i2iOSUNDBZXQI9uzJf6F6lLdP8sfXOo0LNFEa7aAs2kc2OkUFdIlKqIIoekDP6BW9GY/Gi/FufExaU8Z0Zhv9kvH5DWyHm4U=</latexit>

z1 = {ST,CO}

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH
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ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

Ø Iteration 1:

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH
<latexit sha1_base64="y+rfqhhWBH0gxTvBTU3lOqvZru8=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSRS1I1QdaO7CvYBTQiT6bQdOnkwc6PGmL9w68aFIm79Enf9G6ePhbYeuHA4517uvceLOJNgmkNtYXFpeWU1t5Zf39jc2tYLOw0ZxoLQOgl5KFoelpSzgNaBAaetSFDse5w2vcHlyG/eUSFZGNxCElHHx72AdRnBoCRXLzy6lTM7tYE+QHp+ndmZq5fMsjmGMU+sKSlVi/bh87Ca1Fz92+6EJPZpAIRjKduWGYGTYgGMcJrl7VjSCJMB7tG2ogH2qXTS8emZsa+UjtENhaoAjLH6eyLFvpSJ76lOH0Nfznoj8T+vHUP31ElZEMVAAzJZ1I25AaExysHoMEEJ8EQRTARTtxqkjwUmoNLKqxCs2ZfnSeOobB2XKzcqjQs0QQ7toSI6QBY6QVV0hWqojgi6Ry/oDb1rT9qr9qF9TloXtOnMLvoD7esHTvWXBg==</latexit>

z4 = {AI}

<latexit sha1_base64="SunnLOhYc+kvPktipjkFRuNASQs=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSQq6kYounFZsS9oQphMp+3QyYOZGzXG/IVbNy4UceuXuOvfOH0stPXAhcM593LvPV7EmQTTHGoLi0vLK6u5tfz6xubWtl7YacgwFoTWSchD0fKwpJwFtA4MOG1FgmLf47TpDa5GfvOOCsnCoAZJRB0f9wLWZQSDkly98OgeX9ipDfQB0ttaZmeuXjLL5hjGPLGmpFQp2ofPw0pSdfVvuxOS2KcBEI6lbFtmBE6KBTDCaZa3Y0kjTAa4R9uKBtin0knHp2fGvlI6RjcUqgIwxurviRT7Uia+pzp9DH05643E/7x2DN1zJ2VBFAMNyGRRN+YGhMYoB6PDBCXAE0UwEUzdapA+FpiASiuvQrBmX54njaOydVo+uVFpXKIJcmgPFdEBstAZqqBrVEV1RNA9ekFv6F170l61D+1z0rqgTWd20R9oXz95wJci</latexit>

z3 = {ST}

<latexit sha1_base64="s8SHyl2nmcj+og3EWeJeplo95t0=">AAAB+nicbVBNS8NAEN3Ur1q/Wj16CS2CIJSkiHoRir14rGDaQlPKZrtpl242YXeixth/4dWLB0W8+ku89d+4/Tho64OBx3szzMzzIs4UWNbYyKysrq1vZDdzW9s7u3v5wn5DhbEk1CEhD2XLw4pyJqgDDDhtRZLiwOO06Q1rE795R6ViobiFJKKdAPcF8xnBoKVuvvDYrVy6qQv0AdKaM3JH3XzJKltTmMvEnpNSteiePI+rSb2b/3Z7IYkDKoBwrFTbtiLopFgCI5yOcm6saITJEPdpW1OBA6o66fT0kXmklZ7ph1KXAHOq/p5IcaBUEni6M8AwUIveRPzPa8fgX3RSJqIYqCCzRX7MTQjNSQ5mj0lKgCeaYCKZvtUkAywxAZ1WTodgL768TBqVsn1WPr3RaVyhGbLoEBXRMbLROaqia1RHDiLoHr2gN/RuPBmvxofxOWvNGPOZA/QHxtcPYTWXEg==</latexit>

z2 = {CU}

<latexit sha1_base64="4zYsrCjftPU2+fVEbM5qCyAdiXs=">AAACBXicbZC7SgNBFIZn4y3G26qlFkOCIChhV0RthGAaOyPmBtkQZieTZMjshZmzYly2sfEFfAgbC0VsfQe7vI2TS6HRHwY+/nMOZ87vhoIrsKyhkZqbX1hcSi9nVlbX1jfMza2qCiJJWYUGIpB1lygmuM8qwEGweigZ8VzBam6/OKrXbplUPPDLMAhZ0yNdn3c4JaCtlrl737LPndgBdgfxTTk5xBMsXiVO0jJzVt4aC/8Fewq5QtY5eBoWBqWW+eW0Axp5zAcqiFIN2wqhGRMJnAqWZJxIsZDQPumyhkafeEw14/EVCd7TTht3AqmfD3js/pyIiafUwHN1p0egp2ZrI/O/WiOCzlkz5n4YAfPpZFEnEhgCPIoEt7lkFMRAA6GS679i2iOSUNDBZXQI9uzJf6F6lLdP8sfXOo0LNFEa7aAs2kc2OkUFdIlKqIIoekDP6BW9GY/Gi/FufExaU8Z0Zhv9kvH5DWyHm4U=</latexit>

z1 = {ST,CO}

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH

<latexit sha1_base64="dcyOnQbhO7jn/3j63Si+/zf3dto=">AAACAXicbVDLSsNAFJ3UV62vqBvBzdAiCEpJiqgboejGnRXsiyaEyXTSDp08mJkIIcSNv+AnuHGhiFv/wl3/xknbhVYPXDiccy/33uNGjAppGGOtsLC4tLxSXC2trW9sbunbOy0RxhyTJg5ZyDsuEoTRgDQllYx0Ik6Q7zLSdkdXud++J1zQMLiTSURsHw0C6lGMpJIcfc/ykRxixNKb7MJKu455DLtOzcocvWJUjQngX2LOSKVeto6exvWk4ehfVj/EsU8CiRkSomcakbRTxCXFjGQlKxYkQniEBqSnaIB8Iux08kEGD5TSh17IVQUSTtSfEynyhUh8V3Xm94p5Lxf/83qx9M7tlAZRLEmAp4u8mEEZwjwO2KecYMkSRRDmVN0K8RBxhKUKraRCMOdf/ktatap5Wj25VWlcgimKYB+UwSEwwRmog2vQAE2AwQN4Bq/gTXvUXrR37WPaWtBmM7vgF7TPb3IymTg=</latexit>

O = {Y1, Y2}
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ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

Ø Iteration 1:

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH
<latexit sha1_base64="y+rfqhhWBH0gxTvBTU3lOqvZru8=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSRS1I1QdaO7CvYBTQiT6bQdOnkwc6PGmL9w68aFIm79Enf9G6ePhbYeuHA4517uvceLOJNgmkNtYXFpeWU1t5Zf39jc2tYLOw0ZxoLQOgl5KFoelpSzgNaBAaetSFDse5w2vcHlyG/eUSFZGNxCElHHx72AdRnBoCRXLzy6lTM7tYE+QHp+ndmZq5fMsjmGMU+sKSlVi/bh87Ca1Fz92+6EJPZpAIRjKduWGYGTYgGMcJrl7VjSCJMB7tG2ogH2qXTS8emZsa+UjtENhaoAjLH6eyLFvpSJ76lOH0Nfznoj8T+vHUP31ElZEMVAAzJZ1I25AaExysHoMEEJ8EQRTARTtxqkjwUmoNLKqxCs2ZfnSeOobB2XKzcqjQs0QQ7toSI6QBY6QVV0hWqojgi6Ry/oDb1rT9qr9qF9TloXtOnMLvoD7esHTvWXBg==</latexit>

z4 = {AI}

<latexit sha1_base64="SunnLOhYc+kvPktipjkFRuNASQs=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSQq6kYounFZsS9oQphMp+3QyYOZGzXG/IVbNy4UceuXuOvfOH0stPXAhcM593LvPV7EmQTTHGoLi0vLK6u5tfz6xubWtl7YacgwFoTWSchD0fKwpJwFtA4MOG1FgmLf47TpDa5GfvOOCsnCoAZJRB0f9wLWZQSDkly98OgeX9ipDfQB0ttaZmeuXjLL5hjGPLGmpFQp2ofPw0pSdfVvuxOS2KcBEI6lbFtmBE6KBTDCaZa3Y0kjTAa4R9uKBtin0knHp2fGvlI6RjcUqgIwxurviRT7Uia+pzp9DH05643E/7x2DN1zJ2VBFAMNyGRRN+YGhMYoB6PDBCXAE0UwEUzdapA+FpiASiuvQrBmX54njaOydVo+uVFpXKIJcmgPFdEBstAZqqBrVEV1RNA9ekFv6F170l61D+1z0rqgTWd20R9oXz95wJci</latexit>

z3 = {ST}

<latexit sha1_base64="s8SHyl2nmcj+og3EWeJeplo95t0=">AAAB+nicbVBNS8NAEN3Ur1q/Wj16CS2CIJSkiHoRir14rGDaQlPKZrtpl242YXeixth/4dWLB0W8+ku89d+4/Tho64OBx3szzMzzIs4UWNbYyKysrq1vZDdzW9s7u3v5wn5DhbEk1CEhD2XLw4pyJqgDDDhtRZLiwOO06Q1rE795R6ViobiFJKKdAPcF8xnBoKVuvvDYrVy6qQv0AdKaM3JH3XzJKltTmMvEnpNSteiePI+rSb2b/3Z7IYkDKoBwrFTbtiLopFgCI5yOcm6saITJEPdpW1OBA6o66fT0kXmklZ7ph1KXAHOq/p5IcaBUEni6M8AwUIveRPzPa8fgX3RSJqIYqCCzRX7MTQjNSQ5mj0lKgCeaYCKZvtUkAywxAZ1WTodgL768TBqVsn1WPr3RaVyhGbLoEBXRMbLROaqia1RHDiLoHr2gN/RuPBmvxofxOWvNGPOZA/QHxtcPYTWXEg==</latexit>

z2 = {CU}

<latexit sha1_base64="4zYsrCjftPU2+fVEbM5qCyAdiXs=">AAACBXicbZC7SgNBFIZn4y3G26qlFkOCIChhV0RthGAaOyPmBtkQZieTZMjshZmzYly2sfEFfAgbC0VsfQe7vI2TS6HRHwY+/nMOZ87vhoIrsKyhkZqbX1hcSi9nVlbX1jfMza2qCiJJWYUGIpB1lygmuM8qwEGweigZ8VzBam6/OKrXbplUPPDLMAhZ0yNdn3c4JaCtlrl737LPndgBdgfxTTk5xBMsXiVO0jJzVt4aC/8Fewq5QtY5eBoWBqWW+eW0Axp5zAcqiFIN2wqhGRMJnAqWZJxIsZDQPumyhkafeEw14/EVCd7TTht3AqmfD3js/pyIiafUwHN1p0egp2ZrI/O/WiOCzlkz5n4YAfPpZFEnEhgCPIoEt7lkFMRAA6GS679i2iOSUNDBZXQI9uzJf6F6lLdP8sfXOo0LNFEa7aAs2kc2OkUFdIlKqIIoekDP6BW9GY/Gi/FufExaU8Z0Zhv9kvH5DWyHm4U=</latexit>

z1 = {ST,CO}

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH

<latexit sha1_base64="dcyOnQbhO7jn/3j63Si+/zf3dto=">AAACAXicbVDLSsNAFJ3UV62vqBvBzdAiCEpJiqgboejGnRXsiyaEyXTSDp08mJkIIcSNv+AnuHGhiFv/wl3/xknbhVYPXDiccy/33uNGjAppGGOtsLC4tLxSXC2trW9sbunbOy0RxhyTJg5ZyDsuEoTRgDQllYx0Ik6Q7zLSdkdXud++J1zQMLiTSURsHw0C6lGMpJIcfc/ykRxixNKb7MJKu455DLtOzcocvWJUjQngX2LOSKVeto6exvWk4ehfVj/EsU8CiRkSomcakbRTxCXFjGQlKxYkQniEBqSnaIB8Iux08kEGD5TSh17IVQUSTtSfEynyhUh8V3Xm94p5Lxf/83qx9M7tlAZRLEmAp4u8mEEZwjwO2KecYMkSRRDmVN0K8RBxhKUKraRCMOdf/ktatap5Wj25VWlcgimKYB+UwSEwwRmog2vQAE2AwQN4Bq/gTXvUXrR37WPaWtBmM7vgF7TPb3IymTg=</latexit>

O = {Y1, Y2}

<latexit sha1_base64="AO3u9/NCxIpgWva3OQw5fl96hxs="></latexit>

a(1)
1 = (1, 1, 0, 0)� aggregate(y2, x3, x4) = (1, 1, 0, 0, 1, 2)

<latexit sha1_base64="7gQOTnQdLcAA4o04oV5EBJ8pdqY="></latexit>

a(1)
2 = (0, 0, 1, 0)� aggregate(y1, x4) = (0, 0, 1, 0, 1, 1)
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Iterative Classification

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

Ø Iteration 1:

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH
<latexit sha1_base64="y+rfqhhWBH0gxTvBTU3lOqvZru8=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSRS1I1QdaO7CvYBTQiT6bQdOnkwc6PGmL9w68aFIm79Enf9G6ePhbYeuHA4517uvceLOJNgmkNtYXFpeWU1t5Zf39jc2tYLOw0ZxoLQOgl5KFoelpSzgNaBAaetSFDse5w2vcHlyG/eUSFZGNxCElHHx72AdRnBoCRXLzy6lTM7tYE+QHp+ndmZq5fMsjmGMU+sKSlVi/bh87Ca1Fz92+6EJPZpAIRjKduWGYGTYgGMcJrl7VjSCJMB7tG2ogH2qXTS8emZsa+UjtENhaoAjLH6eyLFvpSJ76lOH0Nfznoj8T+vHUP31ElZEMVAAzJZ1I25AaExysHoMEEJ8EQRTARTtxqkjwUmoNLKqxCs2ZfnSeOobB2XKzcqjQs0QQ7toSI6QBY6QVV0hWqojgi6Ry/oDb1rT9qr9qF9TloXtOnMLvoD7esHTvWXBg==</latexit>

z4 = {AI}

<latexit sha1_base64="SunnLOhYc+kvPktipjkFRuNASQs=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSQq6kYounFZsS9oQphMp+3QyYOZGzXG/IVbNy4UceuXuOvfOH0stPXAhcM593LvPV7EmQTTHGoLi0vLK6u5tfz6xubWtl7YacgwFoTWSchD0fKwpJwFtA4MOG1FgmLf47TpDa5GfvOOCsnCoAZJRB0f9wLWZQSDkly98OgeX9ipDfQB0ttaZmeuXjLL5hjGPLGmpFQp2ofPw0pSdfVvuxOS2KcBEI6lbFtmBE6KBTDCaZa3Y0kjTAa4R9uKBtin0knHp2fGvlI6RjcUqgIwxurviRT7Uia+pzp9DH05643E/7x2DN1zJ2VBFAMNyGRRN+YGhMYoB6PDBCXAE0UwEUzdapA+FpiASiuvQrBmX54njaOydVo+uVFpXKIJcmgPFdEBstAZqqBrVEV1RNA9ekFv6F170l61D+1z0rqgTWd20R9oXz95wJci</latexit>

z3 = {ST}

<latexit sha1_base64="s8SHyl2nmcj+og3EWeJeplo95t0=">AAAB+nicbVBNS8NAEN3Ur1q/Wj16CS2CIJSkiHoRir14rGDaQlPKZrtpl242YXeixth/4dWLB0W8+ku89d+4/Tho64OBx3szzMzzIs4UWNbYyKysrq1vZDdzW9s7u3v5wn5DhbEk1CEhD2XLw4pyJqgDDDhtRZLiwOO06Q1rE795R6ViobiFJKKdAPcF8xnBoKVuvvDYrVy6qQv0AdKaM3JH3XzJKltTmMvEnpNSteiePI+rSb2b/3Z7IYkDKoBwrFTbtiLopFgCI5yOcm6saITJEPdpW1OBA6o66fT0kXmklZ7ph1KXAHOq/p5IcaBUEni6M8AwUIveRPzPa8fgX3RSJqIYqCCzRX7MTQjNSQ5mj0lKgCeaYCKZvtUkAywxAZ1WTodgL768TBqVsn1WPr3RaVyhGbLoEBXRMbLROaqia1RHDiLoHr2gN/RuPBmvxofxOWvNGPOZA/QHxtcPYTWXEg==</latexit>

z2 = {CU}

<latexit sha1_base64="4zYsrCjftPU2+fVEbM5qCyAdiXs=">AAACBXicbZC7SgNBFIZn4y3G26qlFkOCIChhV0RthGAaOyPmBtkQZieTZMjshZmzYly2sfEFfAgbC0VsfQe7vI2TS6HRHwY+/nMOZ87vhoIrsKyhkZqbX1hcSi9nVlbX1jfMza2qCiJJWYUGIpB1lygmuM8qwEGweigZ8VzBam6/OKrXbplUPPDLMAhZ0yNdn3c4JaCtlrl737LPndgBdgfxTTk5xBMsXiVO0jJzVt4aC/8Fewq5QtY5eBoWBqWW+eW0Axp5zAcqiFIN2wqhGRMJnAqWZJxIsZDQPumyhkafeEw14/EVCd7TTht3AqmfD3js/pyIiafUwHN1p0egp2ZrI/O/WiOCzlkz5n4YAfPpZFEnEhgCPIoEt7lkFMRAA6GS679i2iOSUNDBZXQI9uzJf6F6lLdP8sfXOo0LNFEa7aAs2kc2OkUFdIlKqIIoekDP6BW9GY/Gi/FufExaU8Z0Zhv9kvH5DWyHm4U=</latexit>

z1 = {ST,CO}

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH

<latexit sha1_base64="dcyOnQbhO7jn/3j63Si+/zf3dto=">AAACAXicbVDLSsNAFJ3UV62vqBvBzdAiCEpJiqgboejGnRXsiyaEyXTSDp08mJkIIcSNv+AnuHGhiFv/wl3/xknbhVYPXDiccy/33uNGjAppGGOtsLC4tLxSXC2trW9sbunbOy0RxhyTJg5ZyDsuEoTRgDQllYx0Ik6Q7zLSdkdXud++J1zQMLiTSURsHw0C6lGMpJIcfc/ykRxixNKb7MJKu455DLtOzcocvWJUjQngX2LOSKVeto6exvWk4ehfVj/EsU8CiRkSomcakbRTxCXFjGQlKxYkQniEBqSnaIB8Iux08kEGD5TSh17IVQUSTtSfEynyhUh8V3Xm94p5Lxf/83qx9M7tlAZRLEmAp4u8mEEZwjwO2KecYMkSRRDmVN0K8RBxhKUKraRCMOdf/ktatap5Wj25VWlcgimKYB+UwSEwwRmog2vQAE2AwQN4Bq/gTXvUXrR37WPaWtBmM7vgF7TPb3IymTg=</latexit>

O = {Y1, Y2}

<latexit sha1_base64="AO3u9/NCxIpgWva3OQw5fl96hxs="></latexit>

a(1)
1 = (1, 1, 0, 0)� aggregate(y2, x3, x4) = (1, 1, 0, 0, 1, 2)

<latexit sha1_base64="7gQOTnQdLcAA4o04oV5EBJ8pdqY="></latexit>

a(1)
2 = (0, 0, 1, 0)� aggregate(y1, x4) = (0, 0, 1, 0, 1, 1)
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ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

Ø Iteration 1:

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH
<latexit sha1_base64="y+rfqhhWBH0gxTvBTU3lOqvZru8=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSRS1I1QdaO7CvYBTQiT6bQdOnkwc6PGmL9w68aFIm79Enf9G6ePhbYeuHA4517uvceLOJNgmkNtYXFpeWU1t5Zf39jc2tYLOw0ZxoLQOgl5KFoelpSzgNaBAaetSFDse5w2vcHlyG/eUSFZGNxCElHHx72AdRnBoCRXLzy6lTM7tYE+QHp+ndmZq5fMsjmGMU+sKSlVi/bh87Ca1Fz92+6EJPZpAIRjKduWGYGTYgGMcJrl7VjSCJMB7tG2ogH2qXTS8emZsa+UjtENhaoAjLH6eyLFvpSJ76lOH0Nfznoj8T+vHUP31ElZEMVAAzJZ1I25AaExysHoMEEJ8EQRTARTtxqkjwUmoNLKqxCs2ZfnSeOobB2XKzcqjQs0QQ7toSI6QBY6QVV0hWqojgi6Ry/oDb1rT9qr9qF9TloXtOnMLvoD7esHTvWXBg==</latexit>

z4 = {AI}

<latexit sha1_base64="SunnLOhYc+kvPktipjkFRuNASQs=">AAAB+nicbVDLSsNAFJ34rPWV6tJNaBEEoSQq6kYounFZsS9oQphMp+3QyYOZGzXG/IVbNy4UceuXuOvfOH0stPXAhcM593LvPV7EmQTTHGoLi0vLK6u5tfz6xubWtl7YacgwFoTWSchD0fKwpJwFtA4MOG1FgmLf47TpDa5GfvOOCsnCoAZJRB0f9wLWZQSDkly98OgeX9ipDfQB0ttaZmeuXjLL5hjGPLGmpFQp2ofPw0pSdfVvuxOS2KcBEI6lbFtmBE6KBTDCaZa3Y0kjTAa4R9uKBtin0knHp2fGvlI6RjcUqgIwxurviRT7Uia+pzp9DH05643E/7x2DN1zJ2VBFAMNyGRRN+YGhMYoB6PDBCXAE0UwEUzdapA+FpiASiuvQrBmX54njaOydVo+uVFpXKIJcmgPFdEBstAZqqBrVEV1RNA9ekFv6F170l61D+1z0rqgTWd20R9oXz95wJci</latexit>

z3 = {ST}

<latexit sha1_base64="s8SHyl2nmcj+og3EWeJeplo95t0=">AAAB+nicbVBNS8NAEN3Ur1q/Wj16CS2CIJSkiHoRir14rGDaQlPKZrtpl242YXeixth/4dWLB0W8+ku89d+4/Tho64OBx3szzMzzIs4UWNbYyKysrq1vZDdzW9s7u3v5wn5DhbEk1CEhD2XLw4pyJqgDDDhtRZLiwOO06Q1rE795R6ViobiFJKKdAPcF8xnBoKVuvvDYrVy6qQv0AdKaM3JH3XzJKltTmMvEnpNSteiePI+rSb2b/3Z7IYkDKoBwrFTbtiLopFgCI5yOcm6saITJEPdpW1OBA6o66fT0kXmklZ7ph1KXAHOq/p5IcaBUEni6M8AwUIveRPzPa8fgX3RSJqIYqCCzRX7MTQjNSQ5mj0lKgCeaYCKZvtUkAywxAZ1WTodgL768TBqVsn1WPr3RaVyhGbLoEBXRMbLROaqia1RHDiLoHr2gN/RuPBmvxofxOWvNGPOZA/QHxtcPYTWXEg==</latexit>

z2 = {CU}

<latexit sha1_base64="4zYsrCjftPU2+fVEbM5qCyAdiXs=">AAACBXicbZC7SgNBFIZn4y3G26qlFkOCIChhV0RthGAaOyPmBtkQZieTZMjshZmzYly2sfEFfAgbC0VsfQe7vI2TS6HRHwY+/nMOZ87vhoIrsKyhkZqbX1hcSi9nVlbX1jfMza2qCiJJWYUGIpB1lygmuM8qwEGweigZ8VzBam6/OKrXbplUPPDLMAhZ0yNdn3c4JaCtlrl737LPndgBdgfxTTk5xBMsXiVO0jJzVt4aC/8Fewq5QtY5eBoWBqWW+eW0Axp5zAcqiFIN2wqhGRMJnAqWZJxIsZDQPumyhkafeEw14/EVCd7TTht3AqmfD3js/pyIiafUwHN1p0egp2ZrI/O/WiOCzlkz5n4YAfPpZFEnEhgCPIoEt7lkFMRAA6GS679i2iOSUNDBZXQI9uzJf6F6lLdP8sfXOo0LNFEa7aAs2kc2OkUFdIlKqIIoekDP6BW9GY/Gi/FufExaU8Z0Zhv9kvH5DWyHm4U=</latexit>

z1 = {ST,CO}

<latexit sha1_base64="IQ03GOVw2R0nc6KQFcZ4KF6me5A=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EopsuK9qLtEPJpGkbmmSG5IxYhj6FGxeKiDtfxL0b8W1MLwtt/SHw8f/nkHNOGAtuwPO+nbn5hcWl5cyKu7q2vrGZ3dqumCjRlJVpJCJdC4lhgitWBg6C1WLNiAwFq4a9y2FevWPa8EjdQD9mgSQdxducErDWbQPYPaTXxUEzm/Py3kh4FvwJ5M4/3LP47cstNbOfjVZEE8kUUEGMqfteDEFKNHAq2MBtJIbFhPZIh9UtKiKZCdLRwAO8b50WbkfaPgV45P7uSIk0pi9DWykJdM10NjT/y+oJtE+DlKs4Aabo+KN2IjBEeLg9bnHNKIi+BUI1t7Ni2iWaULA3cu0R/OmVZ6FymPeP80dXXq5wgcbKoF20hw6Qj05QARVRCZURRRI9oCf07Gjn0XlxXselc86kZwf9kfP+A2ZQk84=</latexit>

SH

<latexit sha1_base64="7mk3RG88CiNmZQqiv4JRIt3aXBA=">AAAB8HicbZDLSgMxFIYzXut4q7p0EyyCqzIjom7EYjddVrAXaUvJpJk2NMkMyRmxDH0KNy4UEXe+iHs34tuYXhba+kPg4//PIeecIBbcgOd9OwuLS8srq5k1d31jc2s7u7NbNVGiKavQSES6HhDDBFesAhwEq8eaERkIVgv6xVFeu2Pa8EjdwCBmLUm6ioecErDWbRPYPaTF0rCdzXl5byw8D/4Ucpcf7kX89uWW29nPZieiiWQKqCDGNHwvhlZKNHAq2NBtJobFhPZJlzUsKiKZaaXjgYf40DodHEbaPgV47P7uSIk0ZiADWykJ9MxsNjL/yxoJhOetlKs4Aabo5KMwERgiPNoed7hmFMTAAqGa21kx7RFNKNgbufYI/uzK81A9zvun+ZNrL1e4QhNl0D46QEfIR2eogEqojCqIIoke0BN6drTz6Lw4r5PSBWfas4f+yHn/AU3wk74=</latexit>

CH

<latexit sha1_base64="8Er462erqHUvmbBmJsD2GTcNPqk="></latexit>

y2 = f(a2) �! CH

<latexit sha1_base64="zofhK/CeXD9A41D62OQ+6g6m4AE="></latexit>

y1 = f(a1) �! SH

<latexit sha1_base64="FCJIFNlPRB47X1LyZUsSuCVCpxw=">AAACF3icbVDJSgNBEO1xjXEb9aiHxiAkIGE6iAoiBL14jGAWTMahp6eTNOlZ6O4RwpBv8OLFf/ALvHhQxKve/Bt7khxi4oOiHq+qqKrnRpxJZVk/xtz8wuLScmYlu7q2vrFpbm3XZBgLQqsk5KFouFhSzgJaVUxx2ogExb7Lad3tXab1+j0VkoXBjepH1PZxJ2BtRrDSkmMWW27IPdn3dUrwwCndJXlUGJznrcMWTANNZFRwzJxVtIaAswSNSa6cezjzbveeK4753fJCEvs0UIRjKZvIipSdYKEY4XSQbcWSRpj0cIc2NQ2wT6WdDP8awAOteLAdCh2BgkN1ciLBvkxP150+Vl05XUvF/2rNWLVP7YQFUaxoQEaL2jGHKoSpSdBjghLF+5pgIpi+FZIuFpgobWVWm4CmX54ltVIRHRePrrUbF2CEDNgF+yAPEDgBZXAFKqAKCHgEL+ANvBtPxqvxYXyOWueM8cwO+APj6xddKJ59</latexit>

a(1)
2 = (0, 0, 1, 0, 1, 1)

<latexit sha1_base64="NZ3ilEenGHXeL5+TJ+rdI/P7o+M=">AAACF3icbVDLSgMxFM3UV62vUZe6CBahBSmTIiqIUHTjsoJ9YDsOmUzahmYeJBmhDP0GN278B7/AjQtF3OrOvzHTdqGtFw45nHMvufe4EWdSWda3kZmbX1hcyi7nVlbX1jfMza26DGNBaI2EPBRNF0vKWUBriilOm5Gg2Hc5bbj9i9Rv3FEhWRhcq0FEbR93A9ZhBCstOWap7YbckwNfPwkeOug2KaDi8KyADtowhTVBystFx8xbJWtUcJagCclX8ven3s3uU9Uxv9peSGKfBopwLGULWZGyEywUI5wOc+1Y0giTPu7SlqYB9qm0k9FdQ7ivFQ92QqERKDhSf08k2Jfp6rrTx6onp71U/M9rxapzYicsiGJFAzL+qBNzqEKYhgQ9JihRfKAJJoLpXSHpYYGJ0lHmdAho+uRZUi+X0FHp8EqncQ7GlQU7YA8UAALHoAIuQRXUAAEP4Bm8gjfj0Xgx3o2PcWvGmMxsgz9lfP4AXqiefg==</latexit>

a(1)
1 = (1, 1, 0, 0, 1, 2)
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v Another local method for collective classification is using 
Gibbs sampling algorithm.

v Similar to iterative classifier, Gibbs sampling needs access to a 
local classifier 𝑓.

v This classifier can be trained using the labeled data 𝒳 on the 
graph 𝐺.

v The trained classifier 𝑓 is then used to initialize the labels for 
unlabeled nodes 𝑌! ∈ 𝒴 of the graph.
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Gibbs Sampling

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v Another local method for collective classification is using 
Gibbs sampling algorithm.

v Similar to iterative classifier, Gibbs sampling needs access to a 
local classifier 𝑓.

v This classifier can be trained using the labeled data 𝒳 on the 
graph 𝐺.

v The trained classifier 𝑓 is then used to initialize the labels for 
unlabeled nodes 𝑌! ∈ 𝒴 of the graph.

v In Gibbs sampling, we assume that the local classifier 𝑓
approximates the conditional probability distribution of 
labels 𝑦! given information from neighbor nodes 𝑁(𝑌!).
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Gibbs Sampling
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v After initializing the unknown labels 𝑦! in the bootstrapping 
phase, labels 𝑦! are updated according to some ordering 𝒪 for 
a burn-in period.
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Gibbs Sampling

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v After initializing the unknown labels 𝑦! in the bootstrapping 
phase, labels 𝑦! are updated according to some ordering 𝒪 for 
a burn-in period.

v Then, given the node order 𝒪 over nodes 𝒴, we sample labels 
from the conditional probability distribution.
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Gibbs Sampling
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v After initializing the unknown labels 𝑦! in the bootstrapping 
phase, labels 𝑦! are updated according to some ordering 𝒪 for 
a burn-in period.

v Then, given the node order 𝒪 over nodes 𝒴, we sample labels 
from the conditional probability distribution.

v Then, we count the total number of samples 𝑐%,! of each label 
𝑙% ∈ L for each node 𝑌! ∈ 𝒴.
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Gibbs Sampling
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v After initializing the unknown labels 𝑦! in the bootstrapping 
phase, labels 𝑦! are updated according to some ordering 𝒪 for 
a burn-in period.

v Then, given the node order 𝒪 over nodes 𝒴, we sample labels 
from the conditional probability distribution.

v Then, we count the total number of samples 𝑐%,! of each label 
𝑙% ∈ L for each node 𝑌! ∈ 𝒴.

v After collecting 𝑇 samples, we assign the most sampled label 
to the corresponding node 𝑌!.

<latexit sha1_base64="chEWOlN+39rv/6y6f0/cf6NjnPU=">AAACB3icbVDLSgMxFM3UV62vUZeCBIsoKGVGRAURii50WcE+oC1DJk3b0MyD5I50GLoTwV/RhQtF3Lp35c6/MX0stPXAhcM59yb3HjcUXIFlfRupqemZ2bn0fGZhcWl5xVxdK6kgkpQVaSACWXGJYoL7rAgcBKuEkhHPFazsdi76fvmWScUD/wbikNU90vJ5k1MCWnLMzdjhZzVgXUiIbPVwzSNdp4Opk/B93Ok5ZtbKWQPgSWKPSDZ/evl0v7fzWXDMr1ojoJHHfKCCKFW1rRDq+m3gVLBephYpFhLaIS1W1dQnHlP1ZHBHD29rpYGbgdTlAx6ovycS4ikVe67u9Ai01bjXF//zqhE0T+oJ98MImE+HHzUjgSHA/VBwg0tGQcSaECq53hXTNpGEgo4uo0Owx0+eJKWDnH2UO7zWaZyjIdJoA22hXWSjY5RHV6iAioiiO/SIXtCr8WA8G2/G+7A1ZYxm1tEfGB8/1zacRA==</latexit>yi = argmax
k

ci,k
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v There are a number of downsides to using Gibbs sampling

Ø The method is slow.

Ø Convergence tests are expensive.
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Global Object Functions
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v There are a number of downsides to using Gibbs sampling

Ø The method is slow.

Ø Convergence tests are expensive.

v Another approach is to optimize a global object functions to 
recover unlabeled data. 

v These approaches simultaneously work on the whole graph 
as opposed to using separate local attribute vectors.
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Global Object Functions

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v There are a number of downsides to using Gibbs sampling

Ø The method is slow.

Ø Convergence tests are expensive.

v Another approach is to optimize a global object functions to 
recover unlabeled data. 

v These approaches simultaneously work on the whole graph 
as opposed to using separate local attribute vectors.

v In these methods, we represent the problem as an undirected 
probabilistic graphical model, also called a Markov random 
field or Markov network.



45

Markov Random Field
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v A pairwise Markov random field is an undirected graph, in 
which:

Ø Each node represents a random variable.

Ø Each edge represents a correlation between two random 
variables.
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Markov Random Field
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v A pairwise Markov random field is an undirected graph, in 
which:

Ø Each node represents a random variable.

Ø Each edge represents a correlation between two random 
variables.

v The nature of correlations are quantified using clique 
potentials.

v Clique potentials are functions that map joint assignments on 
a set of nodes to how favorable these assignment are.
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Markov Random Field

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v The set of clique potentials Ψ in the model map unobserved 
nodes or pairs containing at least one unobserved node to a 
non-negative real number.
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Markov Random Field
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v The set of clique potentials Ψ in the model map unobserved 
nodes or pairs containing at least one unobserved node to a 
non-negative real number.

Ø For each variable 𝑌!, 
<latexit sha1_base64="5JDaL27mfivopktHBBAzaOr8pHI="></latexit>

 i : L ! R�0
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Markov Random Field
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v The set of clique potentials Ψ in the model map unobserved 
nodes or pairs containing at least one unobserved node to a 
non-negative real number.

Ø For each variable 𝑌!, 

Ø For each pair of correlated variables (𝑌! , 𝑋"), 

where 𝑌! ∈ 𝒴 and 𝑋" ∈ 𝑁 𝑌! ∩ 𝒳.

<latexit sha1_base64="5JDaL27mfivopktHBBAzaOr8pHI="></latexit>

 i : L ! R�0

<latexit sha1_base64="atq0Xp3JDmq0yrTd1VravxEI2ig="></latexit>

 ij : L ! R�0
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Markov Random Field
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v The set of clique potentials Ψ in the model map unobserved 
nodes or pairs containing at least one unobserved node to a 
non-negative real number.

Ø For each variable 𝑌!, 

Ø For each pair of correlated variables (𝑌! , 𝑋"), 

where 𝑌! ∈ 𝒴 and 𝑋" ∈ 𝑁 𝑌! ∩ 𝒳.

Ø For each pair of correlated variables (𝑌! , 𝑌"), 

where 𝑌! , 𝑌" ∈ 𝒴.

<latexit sha1_base64="5JDaL27mfivopktHBBAzaOr8pHI="></latexit>

 i : L ! R�0

<latexit sha1_base64="atq0Xp3JDmq0yrTd1VravxEI2ig="></latexit>

 ij : L ! R�0

<latexit sha1_base64="HiFgETmJq9tjABsvx+Tgg1AMKWM="></latexit>

 ij : L⇥ L ! R�0
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Markov Random Field
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v A pairwise Markov random field is defined as the pair ⟨𝐺,Ψ⟩, 
where 𝐺 is an undirected graph and Ψ is the set of clique 
potentials corresponding to it.

v Then, a conditional probability distribution

is associated with the pairwise Markov random field, with 𝑍 𝒙
denoting the normalization constant and

<latexit sha1_base64="mV+jDOgw4WRZKJceddNHiTM3fEM="></latexit>

p(y | x) = 1

Z(x)

Y

Yi2Y
�i (yi)

Y

(Yi,Yj)2E

 ij (yi, yj)

<latexit sha1_base64="HUYw5/G+d0F7OoXviQDn0CJOE6Q="></latexit>

�i (yi) =  i (yi)
Y

(Yi,Xj)2E

 ij (yi)
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Loopy Belief Propagation
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v Exact inference of computing the distribution over label 
variables for a general graph topology is intractable.

v We use an approximate scheme called loopy belief 
propagation to do inference.

v Loopy belief propagation is an approximate inference based on 
message passing between variables.

v In current problem, random variables 𝑌! send their belief about 
the unlabeled neighboring node 𝑌"’s label as a message 𝑚!→"
from 𝑌! to 𝑌" .

v Therefore, 𝑚!→" is simply a mapping 𝐿 → ℝ().
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v Applying loopy belief propagation to pairwise Markov random 
field ⟨𝐺,Ψ⟩ can be expressed in two steps

Ø Sending messages

Ø Computing belief

where alpha is a normalization factor, ensuring that

and

<latexit sha1_base64="AlVg0y8DnQ5ZuErPWRz3pubHOck="></latexit>

bi (yi) = ↵�i (yi)
Y

Yj2Ni\Y
mj!i (yi)

<latexit sha1_base64="NmE5xRjy0TsQGlhulOfNBx2OrJs="></latexit>

mi!j (yj) = ↵
X

yi2L

 ij (yi, yj)�i (yi)
Y

Yk2Ni\Y\Yj

mk!i (yi)

<latexit sha1_base64="nk4RhKSU6MT4BVaytD7F5YgD9UU="></latexit>X

yj

mi!j (yj) = 1

<latexit sha1_base64="uwCY6xvhSWfRQ7+rwXFK1hQp96M=">AAACCXicbVC7SgNBFJ2NrxhfUUubwSDEJuyKqI0QFEG7COYB2WWZncwmQ2YfzNwVliWVYONX2NtYKGIl2Fna+TdOEgtNPHDhzDn3MvceLxZcgWl+GbmZ2bn5hfxiYWl5ZXWtuL7RUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNPrnw795jWTikfhFaQxcwLSDbnPKQEtuUVsqyRws9TlA+y53BbMh7J+2ZJ3e7B7bLnFklkxR8DTxPohpepF4ez+4+2m5hY/7U5Ek4CFQAVRqm2ZMTgZkcCpYIOCnSgWE9onXdbWNCQBU042umSAd7TSwX4kdYWAR+rviYwESqWBpzsDAj016Q3F/7x2Av6Rk/EwToCFdPyRnwgMER7GgjtcMgoi1YRQyfWumPaIJBR0eAUdgjV58jRp7FWsg8r+pU7jBI2RR1toG5WRhQ5RFZ2jGqojim7RA3pCz8ad8Wi8GK/j1pzxM7OJ/sB4/wb2FJ2K</latexit>X

yi

bi (yi) = 1
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Ø

<latexit sha1_base64="7/lvYjzWyHI1dN0/Ex5ImJDWDaE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuilqG2FgmaB6QLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsH12G/cU6VZJO/MMKa+wD3JQkawsdJts3PWyRfcojsBWiTejBRKB9Vv9l7+qHTyn+1uRBJBpSEca93y3Nj4KVaGEU5HuXaiaYzJAPdoy1KJBdV+Ojl1hI6t0kVhpGxJgybq74kUC62HIrCdApu+nvfG4n9eKzHhlZ8yGSeGSjJdFCYcmQiN/0ZdpigxfGgJJorZWxHpY4WJsenkbAje/MuLpH5a9C6K51WbRhmmyMIhHMEJeHAJJbiBCtSAQA8e4AmeHe48Oi/O67Q148xm9uEPnLcfv3+RKA==</latexit>

X3
<latexit sha1_base64="zvvYxHuwcldu5UgZNxFfPkQJWiM=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuBLUMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6KpZpNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPwQORKQ==</latexit>

X4

<latexit sha1_base64="0JRvL+ju/0bOz0s46w675LEO1zI=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKu+CpDbCwTNA9IljA7mU2GzMwuM7NCWPIJNhaK2Nr6F36BnY3f4uRRaOKBC4dz7uXee4KYM21c98vJLC2vrK5l13Mbm1vbO/ndvbqOEkVojUQ8Us0Aa8qZpDXDDKfNWFEsAk4bweB67DfuqdIskndmGFNf4J5kISPYWOm22Tnv5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjwyk+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8tehfFs6pNowxTZOEQjuAEPLiEEtxABWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPwoeRKg==</latexit>

X5
<latexit sha1_base64="/L+TrV1OLe3UIqQqBHOjtLim1bE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiLEMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6LFzWbRgVmyMIxnMAZeFCCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxY+RLA==</latexit>

X7

<latexit sha1_base64="++l5XhN5AnYXfuvGIU7DsiKzrjw=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuSLQMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9ErFi5pNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxAuRKw==</latexit>

X6

<latexit sha1_base64="aZt+BVJNRYvktSaEJ0AOb0W6uzo=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiKYMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCkp8yESeGCjJbFCYcGYkmf6MeU5QYPrIEE8XsrYgMsMLE2HRyNgRv8eVl0jgvepfFi5pNowIzZOEYTuAMPLiCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxxORLQ==</latexit>

X8

<latexit sha1_base64="he2iy8edPYBysQNQ17bPtTENin4=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiI8uxMYyQfOAZAmzk9lkyMzsMjMrhCWfYGOhiK2tf+EX2Nn4LU4ehSYeuHA4517uvSeIOdPGdb+czNLyyupadj23sbm1vZPf3avrKFGE1kjEI9UMsKacSVozzHDajBXFIuC0EQyux37jnirNInlnhjH1Be5JFjKCjZVum52rTr7gFt0J0CLxZqRQOqh+s/fyR6WT/2x3I5IIKg3hWOuW58bGT7EyjHA6yrUTTWNMBrhHW5ZKLKj208mpI3RslS4KI2VLGjRRf0+kWGg9FIHtFNj09bw3Fv/zWokJL/2UyTgxVJLpojDhyERo/DfqMkWJ4UNLMFHM3opIHytMjE0nZ0Pw5l9eJPXTondePKvaNMowRRYO4QhOwIMLKMENVKAGBHrwAE/w7HDn0XlxXqetGWc2sw9/4Lz9AMiXkS4=</latexit>

X9

<latexit sha1_base64="xNN7WuqyF6RUd/RZAcxwOpiEFFY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiFqG2FgmaB6SLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsHV2G/cU6VZJG/NMKa+wD3JQkawsdLNXcfr5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjw0k+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8teufFs6pNowxTZOEQjuAEPLiAElxDBWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPvf2RJw==</latexit>

Y1

<latexit sha1_base64="/BXU8hPuzVBdp8JBG3b0zgnuP2A=">AAAB6nicbVC7SgNBFL3jM8ZXVLCxGQyCVdgNopYhNpYJmockS5idzCZDZmeXmVkhLPkEGwtFbG39C7/AzsZvcfIoNPHAhcM593LvPX4suDaO84WWlldW19YzG9nNre2d3dzefl1HiaKsRiMRqaZPNBNcsprhRrBmrBgJfcEa/uBq7DfumdI8krdmGDMvJD3JA06JsdLNXafYyeWdgjMBXiTujORLh9Vv/l7+qHRyn+1uRJOQSUMF0brlOrHxUqIMp4KNsu1Es5jQAemxlqWShEx76eTUET6xShcHkbIlDZ6ovydSEmo9DH3bGRLT1/PeWPzPayUmuPRSLuPEMEmni4JEYBPh8d+4yxWjRgwtIVRxeyumfaIINTadrA3BnX95kdSLBfe8cFa1aZRhigwcwTGcggsXUIJrqEANKPTgAZ7gGQn0iF7Q67R1Cc1mDuAP0NsPv4GRKA==</latexit>

Y2
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Ø

<latexit sha1_base64="7/lvYjzWyHI1dN0/Ex5ImJDWDaE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuilqG2FgmaB6QLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsH12G/cU6VZJO/MMKa+wD3JQkawsdJts3PWyRfcojsBWiTejBRKB9Vv9l7+qHTyn+1uRBJBpSEca93y3Nj4KVaGEU5HuXaiaYzJAPdoy1KJBdV+Ojl1hI6t0kVhpGxJgybq74kUC62HIrCdApu+nvfG4n9eKzHhlZ8yGSeGSjJdFCYcmQiN/0ZdpigxfGgJJorZWxHpY4WJsenkbAje/MuLpH5a9C6K51WbRhmmyMIhHMEJeHAJJbiBCtSAQA8e4AmeHe48Oi/O67Q148xm9uEPnLcfv3+RKA==</latexit>

X3
<latexit sha1_base64="zvvYxHuwcldu5UgZNxFfPkQJWiM=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuBLUMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6KpZpNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPwQORKQ==</latexit>

X4

<latexit sha1_base64="0JRvL+ju/0bOz0s46w675LEO1zI=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKu+CpDbCwTNA9IljA7mU2GzMwuM7NCWPIJNhaK2Nr6F36BnY3f4uRRaOKBC4dz7uXee4KYM21c98vJLC2vrK5l13Mbm1vbO/ndvbqOEkVojUQ8Us0Aa8qZpDXDDKfNWFEsAk4bweB67DfuqdIskndmGFNf4J5kISPYWOm22Tnv5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjwyk+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8tehfFs6pNowxTZOEQjuAEPLiEEtxABWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPwoeRKg==</latexit>

X5
<latexit sha1_base64="/L+TrV1OLe3UIqQqBHOjtLim1bE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiLEMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6LFzWbRgVmyMIxnMAZeFCCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxY+RLA==</latexit>

X7

<latexit sha1_base64="++l5XhN5AnYXfuvGIU7DsiKzrjw=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuSLQMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9ErFi5pNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxAuRKw==</latexit>

X6

<latexit sha1_base64="aZt+BVJNRYvktSaEJ0AOb0W6uzo=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiKYMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCkp8yESeGCjJbFCYcGYkmf6MeU5QYPrIEE8XsrYgMsMLE2HRyNgRv8eVl0jgvepfFi5pNowIzZOEYTuAMPLiCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxxORLQ==</latexit>

X8

<latexit sha1_base64="he2iy8edPYBysQNQ17bPtTENin4=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiI8uxMYyQfOAZAmzk9lkyMzsMjMrhCWfYGOhiK2tf+EX2Nn4LU4ehSYeuHA4517uvSeIOdPGdb+czNLyyupadj23sbm1vZPf3avrKFGE1kjEI9UMsKacSVozzHDajBXFIuC0EQyux37jnirNInlnhjH1Be5JFjKCjZVum52rTr7gFt0J0CLxZqRQOqh+s/fyR6WT/2x3I5IIKg3hWOuW58bGT7EyjHA6yrUTTWNMBrhHW5ZKLKj208mpI3RslS4KI2VLGjRRf0+kWGg9FIHtFNj09bw3Fv/zWokJL/2UyTgxVJLpojDhyERo/DfqMkWJ4UNLMFHM3opIHytMjE0nZ0Pw5l9eJPXTondePKvaNMowRRYO4QhOwIMLKMENVKAGBHrwAE/w7HDn0XlxXqetGWc2sw9/4Lz9AMiXkS4=</latexit>

X9

<latexit sha1_base64="xNN7WuqyF6RUd/RZAcxwOpiEFFY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiFqG2FgmaB6SLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsHV2G/cU6VZJG/NMKa+wD3JQkawsdLNXcfr5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjw0k+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8teufFs6pNowxTZOEQjuAEPLiAElxDBWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPvf2RJw==</latexit>

Y1

<latexit sha1_base64="/BXU8hPuzVBdp8JBG3b0zgnuP2A=">AAAB6nicbVC7SgNBFL3jM8ZXVLCxGQyCVdgNopYhNpYJmockS5idzCZDZmeXmVkhLPkEGwtFbG39C7/AzsZvcfIoNPHAhcM593LvPX4suDaO84WWlldW19YzG9nNre2d3dzefl1HiaKsRiMRqaZPNBNcsprhRrBmrBgJfcEa/uBq7DfumdI8krdmGDMvJD3JA06JsdLNXafYyeWdgjMBXiTujORLh9Vv/l7+qHRyn+1uRJOQSUMF0brlOrHxUqIMp4KNsu1Es5jQAemxlqWShEx76eTUET6xShcHkbIlDZ6ovydSEmo9DH3bGRLT1/PeWPzPayUmuPRSLuPEMEmni4JEYBPh8d+4yxWjRgwtIVRxeyumfaIINTadrA3BnX95kdSLBfe8cFa1aZRhigwcwTGcggsXUIJrqEANKPTgAZ7gGQn0iF7Q67R1Cc1mDuAP0NsPv4GRKA==</latexit>

Y2

<latexit sha1_base64="zu7J+yVfu/mpCpmFiKv1fKfZLzk=">AAAB+3icbVDLSsNAFJ3UV62vWJduhhahooREfG2EohuXFewDmhAm00k7dDIJMxMxhP6FazcuFHHrj7jr3zh9LLR64F4O59zL3DlBwqhUtj02CkvLK6trxfXSxubW9o65W27JOBWYNHHMYtEJkCSMctJUVDHSSQRBUcBIOxjeTPz2AxGSxvxeZQnxItTnNKQYKS35ZtlNJPWdq5ptnR27UPdD36zalj0F/EucOanWK+7R07ieNXzzy+3FOI0IV5ghKbuOnSgvR0JRzMio5KaSJAgPUZ90NeUoItLLp7eP4IFWejCMhS6u4FT9uZGjSMosCvRkhNRALnoT8T+vm6rw0sspT1JFOJ49FKYMqhhOgoA9KghWLNMEYUH1rRAPkEBY6bhKOgRn8ct/SevEcs6t0zudxjWYoQj2QQXUgAMuQB3cggZoAgwewTN4BW/GyHgx3o2P2WjBmO/sgV8wPr8BWQmVBw==</latexit>

 1 = (0.5, 0.5)
<latexit sha1_base64="/BxRCqN3Lg8Lfi/UlO9Ixz86e8M=">AAAB+3icbVDLSsNAFJ3UV62vWJduhhahooSk+NoIRTcuK9gHNCFMppN26GQSZiZiCf0L125cKOLWH3HXv3H6WGjrgXs5nHMvc+cECaNS2fbYyK2srq1v5DcLW9s7u3vmfrEp41Rg0sAxi0U7QJIwyklDUcVIOxEERQEjrWBwO/Fbj0RIGvMHNUyIF6EepyHFSGnJN4tuIqlfva7Y1vmpC3U/9s2ybdlTwGXizEm5VnJPnse1Yd03v91ujNOIcIUZkrLj2InyMiQUxYyMCm4qSYLwAPVIR1OOIiK9bHr7CB5ppQvDWOjiCk7V3xsZiqQcRoGejJDqy0VvIv7ndVIVXnkZ5UmqCMezh8KUQRXDSRCwSwXBig01QVhQfSvEfSQQVjqugg7BWfzyMmlWLefCOrvXadyAGfLgEJRABTjgEtTAHaiDBsDgCbyAN/BujIxX48P4nI3mjPnOAfgD4+sHWpmVCA==</latexit>

 2 = (0.5, 0.5)

<latexit sha1_base64="Q2DA70NKddgb4BB9AyZeuzdYl10="></latexit>

SH CH



56

Loopy Belief Propagation

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

Ø

<latexit sha1_base64="7/lvYjzWyHI1dN0/Ex5ImJDWDaE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuilqG2FgmaB6QLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsH12G/cU6VZJO/MMKa+wD3JQkawsdJts3PWyRfcojsBWiTejBRKB9Vv9l7+qHTyn+1uRBJBpSEca93y3Nj4KVaGEU5HuXaiaYzJAPdoy1KJBdV+Ojl1hI6t0kVhpGxJgybq74kUC62HIrCdApu+nvfG4n9eKzHhlZ8yGSeGSjJdFCYcmQiN/0ZdpigxfGgJJorZWxHpY4WJsenkbAje/MuLpH5a9C6K51WbRhmmyMIhHMEJeHAJJbiBCtSAQA8e4AmeHe48Oi/O67Q148xm9uEPnLcfv3+RKA==</latexit>

X3
<latexit sha1_base64="zvvYxHuwcldu5UgZNxFfPkQJWiM=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuBLUMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6KpZpNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPwQORKQ==</latexit>

X4

<latexit sha1_base64="0JRvL+ju/0bOz0s46w675LEO1zI=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKu+CpDbCwTNA9IljA7mU2GzMwuM7NCWPIJNhaK2Nr6F36BnY3f4uRRaOKBC4dz7uXee4KYM21c98vJLC2vrK5l13Mbm1vbO/ndvbqOEkVojUQ8Us0Aa8qZpDXDDKfNWFEsAk4bweB67DfuqdIskndmGFNf4J5kISPYWOm22Tnv5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjwyk+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8tehfFs6pNowxTZOEQjuAEPLiEEtxABWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPwoeRKg==</latexit>

X5
<latexit sha1_base64="/L+TrV1OLe3UIqQqBHOjtLim1bE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiLEMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6LFzWbRgVmyMIxnMAZeFCCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxY+RLA==</latexit>

X7

<latexit sha1_base64="++l5XhN5AnYXfuvGIU7DsiKzrjw=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuSLQMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9ErFi5pNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxAuRKw==</latexit>

X6

<latexit sha1_base64="aZt+BVJNRYvktSaEJ0AOb0W6uzo=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiKYMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCkp8yESeGCjJbFCYcGYkmf6MeU5QYPrIEE8XsrYgMsMLE2HRyNgRv8eVl0jgvepfFi5pNowIzZOEYTuAMPLiCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxxORLQ==</latexit>

X8

<latexit sha1_base64="he2iy8edPYBysQNQ17bPtTENin4=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiI8uxMYyQfOAZAmzk9lkyMzsMjMrhCWfYGOhiK2tf+EX2Nn4LU4ehSYeuHA4517uvSeIOdPGdb+czNLyyupadj23sbm1vZPf3avrKFGE1kjEI9UMsKacSVozzHDajBXFIuC0EQyux37jnirNInlnhjH1Be5JFjKCjZVum52rTr7gFt0J0CLxZqRQOqh+s/fyR6WT/2x3I5IIKg3hWOuW58bGT7EyjHA6yrUTTWNMBrhHW5ZKLKj208mpI3RslS4KI2VLGjRRf0+kWGg9FIHtFNj09bw3Fv/zWokJL/2UyTgxVJLpojDhyERo/DfqMkWJ4UNLMFHM3opIHytMjE0nZ0Pw5l9eJPXTondePKvaNMowRRYO4QhOwIMLKMENVKAGBHrwAE/w7HDn0XlxXqetGWc2sw9/4Lz9AMiXkS4=</latexit>

X9

<latexit sha1_base64="xNN7WuqyF6RUd/RZAcxwOpiEFFY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiFqG2FgmaB6SLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsHV2G/cU6VZJG/NMKa+wD3JQkawsdLNXcfr5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjw0k+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8teufFs6pNowxTZOEQjuAEPLiAElxDBWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPvf2RJw==</latexit>

Y1

<latexit sha1_base64="/BXU8hPuzVBdp8JBG3b0zgnuP2A=">AAAB6nicbVC7SgNBFL3jM8ZXVLCxGQyCVdgNopYhNpYJmockS5idzCZDZmeXmVkhLPkEGwtFbG39C7/AzsZvcfIoNPHAhcM593LvPX4suDaO84WWlldW19YzG9nNre2d3dzefl1HiaKsRiMRqaZPNBNcsprhRrBmrBgJfcEa/uBq7DfumdI8krdmGDMvJD3JA06JsdLNXafYyeWdgjMBXiTujORLh9Vv/l7+qHRyn+1uRJOQSUMF0brlOrHxUqIMp4KNsu1Es5jQAemxlqWShEx76eTUET6xShcHkbIlDZ6ovydSEmo9DH3bGRLT1/PeWPzPayUmuPRSLuPEMEmni4JEYBPh8d+4yxWjRgwtIVRxeyumfaIINTadrA3BnX95kdSLBfe8cFa1aZRhigwcwTGcggsXUIJrqEANKPTgAZ7gGQn0iF7Q67R1Cc1mDuAP0NsPv4GRKA==</latexit>

Y2

<latexit sha1_base64="zu7J+yVfu/mpCpmFiKv1fKfZLzk=">AAAB+3icbVDLSsNAFJ3UV62vWJduhhahooREfG2EohuXFewDmhAm00k7dDIJMxMxhP6FazcuFHHrj7jr3zh9LLR64F4O59zL3DlBwqhUtj02CkvLK6trxfXSxubW9o65W27JOBWYNHHMYtEJkCSMctJUVDHSSQRBUcBIOxjeTPz2AxGSxvxeZQnxItTnNKQYKS35ZtlNJPWdq5ptnR27UPdD36zalj0F/EucOanWK+7R07ieNXzzy+3FOI0IV5ghKbuOnSgvR0JRzMio5KaSJAgPUZ90NeUoItLLp7eP4IFWejCMhS6u4FT9uZGjSMosCvRkhNRALnoT8T+vm6rw0sspT1JFOJ49FKYMqhhOgoA9KghWLNMEYUH1rRAPkEBY6bhKOgRn8ct/SevEcs6t0zudxjWYoQj2QQXUgAMuQB3cggZoAgwewTN4BW/GyHgx3o2P2WjBmO/sgV8wPr8BWQmVBw==</latexit>

 1 = (0.5, 0.5)
<latexit sha1_base64="/BxRCqN3Lg8Lfi/UlO9Ixz86e8M=">AAAB+3icbVDLSsNAFJ3UV62vWJduhhahooSk+NoIRTcuK9gHNCFMppN26GQSZiZiCf0L125cKOLWH3HXv3H6WGjrgXs5nHMvc+cECaNS2fbYyK2srq1v5DcLW9s7u3vmfrEp41Rg0sAxi0U7QJIwyklDUcVIOxEERQEjrWBwO/Fbj0RIGvMHNUyIF6EepyHFSGnJN4tuIqlfva7Y1vmpC3U/9s2ybdlTwGXizEm5VnJPnse1Yd03v91ujNOIcIUZkrLj2InyMiQUxYyMCm4qSYLwAPVIR1OOIiK9bHr7CB5ppQvDWOjiCk7V3xsZiqQcRoGejJDqy0VvIv7ndVIVXnkZ5UmqCMezh8KUQRXDSRCwSwXBig01QVhQfSvEfSQQVjqugg7BWfzyMmlWLefCOrvXadyAGfLgEJRABTjgEtTAHaiDBsDgCbyAN/BujIxX48P4nI3mjPnOAfgD4+sHWpmVCA==</latexit>

 2 = (0.5, 0.5)

<latexit sha1_base64="adMAotrO5OGC/HYa9ZmpQw6B57E=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkWqoboejGZQX7gCaEyXRah04mYWYihFDwI/wBNy4Ucet3uOvfOH0stPXAhcM593LvPUHMqFS2PTJyS8srq2v59cLG5tb2jrm715RRIjBp4IhFoh0gSRjlpKGoYqQdC4LCgJFWMLgZ+61HIiSN+L1KY+KFqM9pj2KktOSbB24sqZ8558Orsm1VT11oW5Vj3yzZlj0BXCTOjJRqRffkeVRL67757XYjnISEK8yQlB3HjpWXIaEoZmRYcBNJYoQHqE86mnIUEullk/OH8EgrXdiLhC6u4ET9PZGhUMo0DHRniNSDnPfG4n9eJ1G9Sy+jPE4U4Xi6qJcwqCI4zgJ2qSBYsVQThAXVt0L8gATCSidW0CE48y8vkuaZ5VStyp1O4xpMkQeHoAjKwAEXoAZuQR00AAYZeAFv4N14Ml6ND+Nz2pozZjP74A+Mrx+j7ZZQ</latexit>

 13 = (0.6, 0.4)
<latexit sha1_base64="H13mxbTWa0oDUfGIGN/qxnVpC8Q=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkUqoboejGZQX7gCaEyXTaDp1MwsxECKHgR/gDblwo4tbvcNe/cfpYaOuBC4dz7uXee4KYUalse2zkVlbX1jfym4Wt7Z3dPXP/oCmjRGDSwBGLRDtAkjDKSUNRxUg7FgSFASOtYHg78VuPREga8QeVxsQLUZ/THsVIack3j9xYUj9zKqPrsm1Vzl1oW9VT3yzZlj0FXCbOnJRqRffseVxL67757XYjnISEK8yQlB3HjpWXIaEoZmRUcBNJYoSHqE86mnIUEull0/NH8EQrXdiLhC6u4FT9PZGhUMo0DHRniNRALnoT8T+vk6jelZdRHieKcDxb1EsYVBGcZAG7VBCsWKoJwoLqWyEeIIGw0okVdAjO4svLpHlhOVWrcq/TuAEz5MExKIIycMAlqIE7UAcNgEEGXsAbeDeejFfjw/icteaM+cwh+APj6welcpZR</latexit>

 14 = (0.4, 0.6)
<latexit sha1_base64="Zl9BOo7Rc9A3T00H/9WxQ4W9LNs=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkIlUXQtGNywr2AU0Ik+m0HTqZhJmJEELBj/AH3LhQxK3f4a5/4/Sx0NYDFw7n3Mu99wQxo1LZ9sjILS2vrK7l1wsbm1vbO+buXkNGicCkjiMWiVaAJGGUk7qiipFWLAgKA0aaweB27DcfiZA04g8qjYkXoh6nXYqR0pJvHrixpH7mVIbXZdtyTl1oW1fHvlmyLXsCuEicGSlVi+7J86ia1nzz2+1EOAkJV5ghKduOHSsvQ0JRzMiw4CaSxAgPUI+0NeUoJNLLJucP4ZFWOrAbCV1cwYn6eyJDoZRpGOjOEKm+nPfG4n9eO1HdSy+jPE4U4Xi6qJswqCI4zgJ2qCBYsVQThAXVt0LcRwJhpRMr6BCc+ZcXSePMcirW+b1O4wZMkQeHoAjKwAEXoAruQA3UAQYZeAFv4N14Ml6ND+Nz2pozZjP74A+Mrx+ogpZT</latexit>

 16 = (0.1, 0.9)
<latexit sha1_base64="qjLHrdipkfiIrrvzLh4up10C8MQ=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkRbQboejGZQX7gCaEyXTaDp1MwsxECKHgR/gDblwo4tbvcNe/cfpYaOuBC4dz7uXee4KYUalse2zkVlbX1jfym4Wt7Z3dPXP/oCmjRGDSwBGLRDtAkjDKSUNRxUg7FgSFASOtYHg78VuPREga8QeVxsQLUZ/THsVIack3j9xYUj9zqqPrsm1Vz11oW5VT3yzZlj0FXCbOnJRqRffseVxL67757XYjnISEK8yQlB3HjpWXIaEoZmRUcBNJYoSHqE86mnIUEull0/NH8EQrXdiLhC6u4FT9PZGhUMo0DHRniNRALnoT8T+vk6he1csojxNFOJ4t6iUMqghOsoBdKghWLNUEYUH1rRAPkEBY6cQKOgRn8eVl0qxYzqV1ca/TuAEz5MExKIIycMAVqIE7UAcNgEEGXsAbeDeejFfjw/icteaM+cwh+APj6werzpZV</latexit>

 18 = (0.8, 0.2)
<latexit sha1_base64="/WxFwUAZzXZJtFhrBTkGL3Y6CV8=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkxedCKLpxWcE+oAlhMp3aoZNJmJkIIRT8CH/AjQtF3Pod7vo3Th8LbT1w4XDOvdx7TxAzKpVtD43cwuLS8kp+tbC2vrG5ZW7vNGSUCEzqOGKRaAVIEkY5qSuqGGnFgqAwYKQZ9G9GfvORCEkjfq/SmHgheuC0SzFSWvLNPTeW1M8qp4Orsm05xy60rctD3yzZlj0GnCfOlJSqRffoeVhNa7757XYinISEK8yQlG3HjpWXIaEoZmRQcBNJYoT76IG0NeUoJNLLxucP4IFWOrAbCV1cwbH6eyJDoZRpGOjOEKmenPVG4n9eO1HdCy+jPE4U4XiyqJswqCI4ygJ2qCBYsVQThAXVt0LcQwJhpRMr6BCc2ZfnSaNiOWfWyZ1O4xpMkAf7oAjKwAHnoApuQQ3UAQYZeAFv4N14Ml6ND+Nz0pozpjO74A+Mrx+og5ZT</latexit>

 25 = (0.1, 0.9)
<latexit sha1_base64="N1gSBVADouNVJzFqw+mg3vYsanQ=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkRaouhKIblxXsA5oQJtNpHTqZhJmJEELBj/AH3LhQxK3f4a5/4/Sx0NYDFw7n3Mu99wQxo1LZ9sjILS2vrK7l1wsbm1vbO+buXlNGicCkgSMWiXaAJGGUk4aiipF2LAgKA0ZaweBm7LceiZA04vcqjYkXoj6nPYqR0pJvHrixpH5WqQ6vyrblnLrQti6PfbNkW/YEcJE4M1KqFd2T51Etrfvmt9uNcBISrjBDUnYcO1ZehoSimJFhwU0kiREeoD7paMpRSKSXTc4fwiOtdGEvErq4ghP190SGQinTMNCdIVIPct4bi/95nUT1LryM8jhRhOPpol7CoIrgOAvYpYJgxVJNEBZU3wrxAxIIK51YQYfgzL+8SJoVy6laZ3c6jWswRR4cgiIoAwecgxq4BXXQABhk4AW8gXfjyXg1PozPaWvOmM3sgz8wvn4AqhSWVA==</latexit>

 26 = (0.1, 0.9)

<latexit sha1_base64="Q2DA70NKddgb4BB9AyZeuzdYl10="></latexit>

SH CH

<latexit sha1_base64="Q2DA70NKddgb4BB9AyZeuzdYl10="></latexit>

SH CH
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Ø

<latexit sha1_base64="7/lvYjzWyHI1dN0/Ex5ImJDWDaE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuilqG2FgmaB6QLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsH12G/cU6VZJO/MMKa+wD3JQkawsdJts3PWyRfcojsBWiTejBRKB9Vv9l7+qHTyn+1uRBJBpSEca93y3Nj4KVaGEU5HuXaiaYzJAPdoy1KJBdV+Ojl1hI6t0kVhpGxJgybq74kUC62HIrCdApu+nvfG4n9eKzHhlZ8yGSeGSjJdFCYcmQiN/0ZdpigxfGgJJorZWxHpY4WJsenkbAje/MuLpH5a9C6K51WbRhmmyMIhHMEJeHAJJbiBCtSAQA8e4AmeHe48Oi/O67Q148xm9uEPnLcfv3+RKA==</latexit>

X3
<latexit sha1_base64="zvvYxHuwcldu5UgZNxFfPkQJWiM=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuBLUMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6KpZpNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPwQORKQ==</latexit>

X4

<latexit sha1_base64="0JRvL+ju/0bOz0s46w675LEO1zI=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKu+CpDbCwTNA9IljA7mU2GzMwuM7NCWPIJNhaK2Nr6F36BnY3f4uRRaOKBC4dz7uXee4KYM21c98vJLC2vrK5l13Mbm1vbO/ndvbqOEkVojUQ8Us0Aa8qZpDXDDKfNWFEsAk4bweB67DfuqdIskndmGFNf4J5kISPYWOm22Tnv5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjwyk+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8tehfFs6pNowxTZOEQjuAEPLiEEtxABWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPwoeRKg==</latexit>

X5
<latexit sha1_base64="/L+TrV1OLe3UIqQqBHOjtLim1bE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiLEMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6LFzWbRgVmyMIxnMAZeFCCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxY+RLA==</latexit>

X7

<latexit sha1_base64="++l5XhN5AnYXfuvGIU7DsiKzrjw=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuSLQMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9ErFi5pNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxAuRKw==</latexit>

X6

<latexit sha1_base64="aZt+BVJNRYvktSaEJ0AOb0W6uzo=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiKYMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCkp8yESeGCjJbFCYcGYkmf6MeU5QYPrIEE8XsrYgMsMLE2HRyNgRv8eVl0jgvepfFi5pNowIzZOEYTuAMPLiCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxxORLQ==</latexit>

X8

<latexit sha1_base64="he2iy8edPYBysQNQ17bPtTENin4=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiI8uxMYyQfOAZAmzk9lkyMzsMjMrhCWfYGOhiK2tf+EX2Nn4LU4ehSYeuHA4517uvSeIOdPGdb+czNLyyupadj23sbm1vZPf3avrKFGE1kjEI9UMsKacSVozzHDajBXFIuC0EQyux37jnirNInlnhjH1Be5JFjKCjZVum52rTr7gFt0J0CLxZqRQOqh+s/fyR6WT/2x3I5IIKg3hWOuW58bGT7EyjHA6yrUTTWNMBrhHW5ZKLKj208mpI3RslS4KI2VLGjRRf0+kWGg9FIHtFNj09bw3Fv/zWokJL/2UyTgxVJLpojDhyERo/DfqMkWJ4UNLMFHM3opIHytMjE0nZ0Pw5l9eJPXTondePKvaNMowRRYO4QhOwIMLKMENVKAGBHrwAE/w7HDn0XlxXqetGWc2sw9/4Lz9AMiXkS4=</latexit>

X9

<latexit sha1_base64="xNN7WuqyF6RUd/RZAcxwOpiEFFY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiFqG2FgmaB6SLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsHV2G/cU6VZJG/NMKa+wD3JQkawsdLNXcfr5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjw0k+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8teufFs6pNowxTZOEQjuAEPLiAElxDBWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPvf2RJw==</latexit>

Y1

<latexit sha1_base64="/BXU8hPuzVBdp8JBG3b0zgnuP2A=">AAAB6nicbVC7SgNBFL3jM8ZXVLCxGQyCVdgNopYhNpYJmockS5idzCZDZmeXmVkhLPkEGwtFbG39C7/AzsZvcfIoNPHAhcM593LvPX4suDaO84WWlldW19YzG9nNre2d3dzefl1HiaKsRiMRqaZPNBNcsprhRrBmrBgJfcEa/uBq7DfumdI8krdmGDMvJD3JA06JsdLNXafYyeWdgjMBXiTujORLh9Vv/l7+qHRyn+1uRJOQSUMF0brlOrHxUqIMp4KNsu1Es5jQAemxlqWShEx76eTUET6xShcHkbIlDZ6ovydSEmo9DH3bGRLT1/PeWPzPayUmuPRSLuPEMEmni4JEYBPh8d+4yxWjRgwtIVRxeyumfaIINTadrA3BnX95kdSLBfe8cFa1aZRhigwcwTGcggsXUIJrqEANKPTgAZ7gGQn0iF7Q67R1Cc1mDuAP0NsPv4GRKA==</latexit>

Y2

<latexit sha1_base64="zu7J+yVfu/mpCpmFiKv1fKfZLzk=">AAAB+3icbVDLSsNAFJ3UV62vWJduhhahooREfG2EohuXFewDmhAm00k7dDIJMxMxhP6FazcuFHHrj7jr3zh9LLR64F4O59zL3DlBwqhUtj02CkvLK6trxfXSxubW9o65W27JOBWYNHHMYtEJkCSMctJUVDHSSQRBUcBIOxjeTPz2AxGSxvxeZQnxItTnNKQYKS35ZtlNJPWdq5ptnR27UPdD36zalj0F/EucOanWK+7R07ieNXzzy+3FOI0IV5ghKbuOnSgvR0JRzMio5KaSJAgPUZ90NeUoItLLp7eP4IFWejCMhS6u4FT9uZGjSMosCvRkhNRALnoT8T+vm6rw0sspT1JFOJ49FKYMqhhOgoA9KghWLNMEYUH1rRAPkEBY6bhKOgRn8ct/SevEcs6t0zudxjWYoQj2QQXUgAMuQB3cggZoAgwewTN4BW/GyHgx3o2P2WjBmO/sgV8wPr8BWQmVBw==</latexit>

 1 = (0.5, 0.5)
<latexit sha1_base64="/BxRCqN3Lg8Lfi/UlO9Ixz86e8M=">AAAB+3icbVDLSsNAFJ3UV62vWJduhhahooSk+NoIRTcuK9gHNCFMppN26GQSZiZiCf0L125cKOLWH3HXv3H6WGjrgXs5nHMvc+cECaNS2fbYyK2srq1v5DcLW9s7u3vmfrEp41Rg0sAxi0U7QJIwyklDUcVIOxEERQEjrWBwO/Fbj0RIGvMHNUyIF6EepyHFSGnJN4tuIqlfva7Y1vmpC3U/9s2ybdlTwGXizEm5VnJPnse1Yd03v91ujNOIcIUZkrLj2InyMiQUxYyMCm4qSYLwAPVIR1OOIiK9bHr7CB5ppQvDWOjiCk7V3xsZiqQcRoGejJDqy0VvIv7ndVIVXnkZ5UmqCMezh8KUQRXDSRCwSwXBig01QVhQfSvEfSQQVjqugg7BWfzyMmlWLefCOrvXadyAGfLgEJRABTjgEtTAHaiDBsDgCbyAN/BujIxX48P4nI3mjPnOAfgD4+sHWpmVCA==</latexit>

 2 = (0.5, 0.5)

<latexit sha1_base64="adMAotrO5OGC/HYa9ZmpQw6B57E=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkWqoboejGZQX7gCaEyXRah04mYWYihFDwI/wBNy4Ucet3uOvfOH0stPXAhcM593LvPUHMqFS2PTJyS8srq2v59cLG5tb2jrm715RRIjBp4IhFoh0gSRjlpKGoYqQdC4LCgJFWMLgZ+61HIiSN+L1KY+KFqM9pj2KktOSbB24sqZ8558Orsm1VT11oW5Vj3yzZlj0BXCTOjJRqRffkeVRL67757XYjnISEK8yQlB3HjpWXIaEoZmRYcBNJYoQHqE86mnIUEullk/OH8EgrXdiLhC6u4ET9PZGhUMo0DHRniNSDnPfG4n9eJ1G9Sy+jPE4U4Xi6qJcwqCI4zgJ2qSBYsVQThAXVt0L8gATCSidW0CE48y8vkuaZ5VStyp1O4xpMkQeHoAjKwAEXoAZuQR00AAYZeAFv4N14Ml6ND+Nz2pozZjP74A+Mrx+j7ZZQ</latexit>

 13 = (0.6, 0.4)
<latexit sha1_base64="H13mxbTWa0oDUfGIGN/qxnVpC8Q=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkUqoboejGZQX7gCaEyXTaDp1MwsxECKHgR/gDblwo4tbvcNe/cfpYaOuBC4dz7uXee4KYUalse2zkVlbX1jfym4Wt7Z3dPXP/oCmjRGDSwBGLRDtAkjDKSUNRxUg7FgSFASOtYHg78VuPREga8QeVxsQLUZ/THsVIack3j9xYUj9zKqPrsm1Vzl1oW9VT3yzZlj0FXCbOnJRqRffseVxL67757XYjnISEK8yQlB3HjpWXIaEoZmRUcBNJYoSHqE86mnIUEull0/NH8EQrXdiLhC6u4FT9PZGhUMo0DHRniNRALnoT8T+vk6jelZdRHieKcDxb1EsYVBGcZAG7VBCsWKoJwoLqWyEeIIGw0okVdAjO4svLpHlhOVWrcq/TuAEz5MExKIIycMAlqIE7UAcNgEEGXsAbeDeejFfjw/icteaM+cwh+APj6welcpZR</latexit>

 14 = (0.4, 0.6)
<latexit sha1_base64="Zl9BOo7Rc9A3T00H/9WxQ4W9LNs=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkIlUXQtGNywr2AU0Ik+m0HTqZhJmJEELBj/AH3LhQxK3f4a5/4/Sx0NYDFw7n3Mu99wQxo1LZ9sjILS2vrK7l1wsbm1vbO+buXkNGicCkjiMWiVaAJGGUk7qiipFWLAgKA0aaweB27DcfiZA04g8qjYkXoh6nXYqR0pJvHrixpH7mVIbXZdtyTl1oW1fHvlmyLXsCuEicGSlVi+7J86ia1nzz2+1EOAkJV5ghKduOHSsvQ0JRzMiw4CaSxAgPUI+0NeUoJNLLJucP4ZFWOrAbCV1cwYn6eyJDoZRpGOjOEKm+nPfG4n9eO1HdSy+jPE4U4Xi6qJswqCI4zgJ2qCBYsVQThAXVt0LcRwJhpRMr6BCc+ZcXSePMcirW+b1O4wZMkQeHoAjKwAEXoAruQA3UAQYZeAFv4N14Ml6ND+Nz2pozZjP74A+Mrx+ogpZT</latexit>

 16 = (0.1, 0.9)
<latexit sha1_base64="qjLHrdipkfiIrrvzLh4up10C8MQ=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkRbQboejGZQX7gCaEyXTaDp1MwsxECKHgR/gDblwo4tbvcNe/cfpYaOuBC4dz7uXee4KYUalse2zkVlbX1jfym4Wt7Z3dPXP/oCmjRGDSwBGLRDtAkjDKSUNRxUg7FgSFASOtYHg78VuPREga8QeVxsQLUZ/THsVIack3j9xYUj9zqqPrsm1Vz11oW5VT3yzZlj0FXCbOnJRqRffseVxL67757XYjnISEK8yQlB3HjpWXIaEoZmRUcBNJYoSHqE86mnIUEull0/NH8EQrXdiLhC6u4FT9PZGhUMo0DHRniNRALnoT8T+vk6he1csojxNFOJ4t6iUMqghOsoBdKghWLNUEYUH1rRAPkEBY6cQKOgRn8eVl0qxYzqV1ca/TuAEz5MExKIIycMAVqIE7UAcNgEEGXsAbeDeejFfjw/icteaM+cwh+APj6werzpZV</latexit>

 18 = (0.8, 0.2)
<latexit sha1_base64="/WxFwUAZzXZJtFhrBTkGL3Y6CV8=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkxedCKLpxWcE+oAlhMp3aoZNJmJkIIRT8CH/AjQtF3Pod7vo3Th8LbT1w4XDOvdx7TxAzKpVtD43cwuLS8kp+tbC2vrG5ZW7vNGSUCEzqOGKRaAVIEkY5qSuqGGnFgqAwYKQZ9G9GfvORCEkjfq/SmHgheuC0SzFSWvLNPTeW1M8qp4Orsm05xy60rctD3yzZlj0GnCfOlJSqRffoeVhNa7757XYinISEK8yQlG3HjpWXIaEoZmRQcBNJYoT76IG0NeUoJNLLxucP4IFWOrAbCV1cwbH6eyJDoZRpGOjOEKmenPVG4n9eO1HdCy+jPE4U4XiyqJswqCI4ygJ2qCBYsVQThAXVt0LcQwJhpRMr6BCc2ZfnSaNiOWfWyZ1O4xpMkAf7oAjKwAHnoApuQQ3UAQYZeAFv4N14Ml6ND+Nz0pozpjO74A+Mrx+og5ZT</latexit>

 25 = (0.1, 0.9)
<latexit sha1_base64="N1gSBVADouNVJzFqw+mg3vYsanQ=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkRaouhKIblxXsA5oQJtNpHTqZhJmJEELBj/AH3LhQxK3f4a5/4/Sx0NYDFw7n3Mu99wQxo1LZ9sjILS2vrK7l1wsbm1vbO+buXlNGicCkgSMWiXaAJGGUk4aiipF2LAgKA0ZaweBm7LceiZA04vcqjYkXoj6nPYqR0pJvHrixpH5WqQ6vyrblnLrQti6PfbNkW/YEcJE4M1KqFd2T51Etrfvmt9uNcBISrjBDUnYcO1ZehoSimJFhwU0kiREeoD7paMpRSKSXTc4fwiOtdGEvErq4ghP190SGQinTMNCdIVIPct4bi/95nUT1LryM8jhRhOPpol7CoIrgOAvYpYJgxVJNEBZU3wrxAxIIK51YQYfgzL+8SJoVy6laZ3c6jWswRR4cgiIoAwecgxq4BXXQABhk4AW8gXfjyXg1PozPaWvOmM3sgz8wvn4AqhSWVA==</latexit>

 26 = (0.1, 0.9)

<latexit sha1_base64="ki5YXx7gFDK6nrGaX/AuK1ESfSQ=">AAACG3icbVBLSwMxGMzWV62vVY9eQotQsSy7RXwchKIXjxXsA7qlZNO0Dc1m1yQrLEv/hQcv/hUvHhTxJHjovzF9CLV1IDCZmY/kGy9kVCrbHhqppeWV1bX0emZjc2t7x9zdq8ogEphUcMACUfeQJIxyUlFUMVIPBUG+x0jN61+P/NoDEZIG/E7FIWn6qMtph2KktNQyi24oaStxioPLvG1dFKB7H6E2tC3nlxZmLzpy1DJztmWPAReJMyW5UtY9fhyW4nLL/HLbAY58whVmSMqGY4eqmSChKGZkkHEjSUKE+6hLGppy5BPZTMa7DeChVtqwEwh9uIJjdXYiQb6Use/ppI9UT857I/E/rxGpznkzoTyMFOF48lAnYlAFcFQUbFNBsGKxJggLqv8KcQ8JhJWuM6NLcOZXXiTVouWcWie3uo0rMEEaHIAsyAMHnIESuAFlUAEYPIEX8AbejWfj1fgwPifRlDGd2Qd/YHz/AFdyn5Q=</latexit>

 12 = (0.9, 0.1, , 0.1, 0.9)

<latexit sha1_base64="Q2DA70NKddgb4BB9AyZeuzdYl10="></latexit>

SH CH

<latexit sha1_base64="Q2DA70NKddgb4BB9AyZeuzdYl10="></latexit>

SH CH

<latexit sha1_base64="Y6MhBJV+WXHiQ4F+tzD2KE+OmR0="></latexit>

SH

SH

SH

CH

CH

SH

CH

CH
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<latexit sha1_base64="7/lvYjzWyHI1dN0/Ex5ImJDWDaE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuilqG2FgmaB6QLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsH12G/cU6VZJO/MMKa+wD3JQkawsdJts3PWyRfcojsBWiTejBRKB9Vv9l7+qHTyn+1uRBJBpSEca93y3Nj4KVaGEU5HuXaiaYzJAPdoy1KJBdV+Ojl1hI6t0kVhpGxJgybq74kUC62HIrCdApu+nvfG4n9eKzHhlZ8yGSeGSjJdFCYcmQiN/0ZdpigxfGgJJorZWxHpY4WJsenkbAje/MuLpH5a9C6K51WbRhmmyMIhHMEJeHAJJbiBCtSAQA8e4AmeHe48Oi/O67Q148xm9uEPnLcfv3+RKA==</latexit>

X3
<latexit sha1_base64="zvvYxHuwcldu5UgZNxFfPkQJWiM=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuBLUMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6KpZpNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPwQORKQ==</latexit>

X4

<latexit sha1_base64="0JRvL+ju/0bOz0s46w675LEO1zI=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKu+CpDbCwTNA9IljA7mU2GzMwuM7NCWPIJNhaK2Nr6F36BnY3f4uRRaOKBC4dz7uXee4KYM21c98vJLC2vrK5l13Mbm1vbO/ndvbqOEkVojUQ8Us0Aa8qZpDXDDKfNWFEsAk4bweB67DfuqdIskndmGFNf4J5kISPYWOm22Tnv5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjwyk+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8tehfFs6pNowxTZOEQjuAEPLiEEtxABWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPwoeRKg==</latexit>

X5
<latexit sha1_base64="/L+TrV1OLe3UIqQqBHOjtLim1bE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiLEMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6LFzWbRgVmyMIxnMAZeFCCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxY+RLA==</latexit>

X7

<latexit sha1_base64="++l5XhN5AnYXfuvGIU7DsiKzrjw=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuSLQMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9ErFi5pNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxAuRKw==</latexit>

X6

<latexit sha1_base64="aZt+BVJNRYvktSaEJ0AOb0W6uzo=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiKYMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCkp8yESeGCjJbFCYcGYkmf6MeU5QYPrIEE8XsrYgMsMLE2HRyNgRv8eVl0jgvepfFi5pNowIzZOEYTuAMPLiCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxxORLQ==</latexit>

X8

<latexit sha1_base64="he2iy8edPYBysQNQ17bPtTENin4=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiI8uxMYyQfOAZAmzk9lkyMzsMjMrhCWfYGOhiK2tf+EX2Nn4LU4ehSYeuHA4517uvSeIOdPGdb+czNLyyupadj23sbm1vZPf3avrKFGE1kjEI9UMsKacSVozzHDajBXFIuC0EQyux37jnirNInlnhjH1Be5JFjKCjZVum52rTr7gFt0J0CLxZqRQOqh+s/fyR6WT/2x3I5IIKg3hWOuW58bGT7EyjHA6yrUTTWNMBrhHW5ZKLKj208mpI3RslS4KI2VLGjRRf0+kWGg9FIHtFNj09bw3Fv/zWokJL/2UyTgxVJLpojDhyERo/DfqMkWJ4UNLMFHM3opIHytMjE0nZ0Pw5l9eJPXTondePKvaNMowRRYO4QhOwIMLKMENVKAGBHrwAE/w7HDn0XlxXqetGWc2sw9/4Lz9AMiXkS4=</latexit>

X9

<latexit sha1_base64="xNN7WuqyF6RUd/RZAcxwOpiEFFY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiFqG2FgmaB6SLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsHV2G/cU6VZJG/NMKa+wD3JQkawsdLNXcfr5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjw0k+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8teufFs6pNowxTZOEQjuAEPLiAElxDBWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPvf2RJw==</latexit>

Y1

<latexit sha1_base64="/BXU8hPuzVBdp8JBG3b0zgnuP2A=">AAAB6nicbVC7SgNBFL3jM8ZXVLCxGQyCVdgNopYhNpYJmockS5idzCZDZmeXmVkhLPkEGwtFbG39C7/AzsZvcfIoNPHAhcM593LvPX4suDaO84WWlldW19YzG9nNre2d3dzefl1HiaKsRiMRqaZPNBNcsprhRrBmrBgJfcEa/uBq7DfumdI8krdmGDMvJD3JA06JsdLNXafYyeWdgjMBXiTujORLh9Vv/l7+qHRyn+1uRJOQSUMF0brlOrHxUqIMp4KNsu1Es5jQAemxlqWShEx76eTUET6xShcHkbIlDZ6ovydSEmo9DH3bGRLT1/PeWPzPayUmuPRSLuPEMEmni4JEYBPh8d+4yxWjRgwtIVRxeyumfaIINTadrA3BnX95kdSLBfe8cFa1aZRhigwcwTGcggsXUIJrqEANKPTgAZ7gGQn0iF7Q67R1Cc1mDuAP0NsPv4GRKA==</latexit>

Y2
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<latexit sha1_base64="7/lvYjzWyHI1dN0/Ex5ImJDWDaE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuilqG2FgmaB6QLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsH12G/cU6VZJO/MMKa+wD3JQkawsdJts3PWyRfcojsBWiTejBRKB9Vv9l7+qHTyn+1uRBJBpSEca93y3Nj4KVaGEU5HuXaiaYzJAPdoy1KJBdV+Ojl1hI6t0kVhpGxJgybq74kUC62HIrCdApu+nvfG4n9eKzHhlZ8yGSeGSjJdFCYcmQiN/0ZdpigxfGgJJorZWxHpY4WJsenkbAje/MuLpH5a9C6K51WbRhmmyMIhHMEJeHAJJbiBCtSAQA8e4AmeHe48Oi/O67Q148xm9uEPnLcfv3+RKA==</latexit>

X3
<latexit sha1_base64="zvvYxHuwcldu5UgZNxFfPkQJWiM=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuBLUMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6KpZpNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPwQORKQ==</latexit>

X4

<latexit sha1_base64="0JRvL+ju/0bOz0s46w675LEO1zI=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKu+CpDbCwTNA9IljA7mU2GzMwuM7NCWPIJNhaK2Nr6F36BnY3f4uRRaOKBC4dz7uXee4KYM21c98vJLC2vrK5l13Mbm1vbO/ndvbqOEkVojUQ8Us0Aa8qZpDXDDKfNWFEsAk4bweB67DfuqdIskndmGFNf4J5kISPYWOm22Tnv5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjwyk+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8tehfFs6pNowxTZOEQjuAEPLiEEtxABWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPwoeRKg==</latexit>

X5
<latexit sha1_base64="/L+TrV1OLe3UIqQqBHOjtLim1bE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiLEMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6LFzWbRgVmyMIxnMAZeFCCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxY+RLA==</latexit>

X7

<latexit sha1_base64="++l5XhN5AnYXfuvGIU7DsiKzrjw=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuSLQMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9ErFi5pNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxAuRKw==</latexit>

X6

<latexit sha1_base64="aZt+BVJNRYvktSaEJ0AOb0W6uzo=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiKYMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCkp8yESeGCjJbFCYcGYkmf6MeU5QYPrIEE8XsrYgMsMLE2HRyNgRv8eVl0jgvepfFi5pNowIzZOEYTuAMPLiCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxxORLQ==</latexit>

X8

<latexit sha1_base64="he2iy8edPYBysQNQ17bPtTENin4=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiI8uxMYyQfOAZAmzk9lkyMzsMjMrhCWfYGOhiK2tf+EX2Nn4LU4ehSYeuHA4517uvSeIOdPGdb+czNLyyupadj23sbm1vZPf3avrKFGE1kjEI9UMsKacSVozzHDajBXFIuC0EQyux37jnirNInlnhjH1Be5JFjKCjZVum52rTr7gFt0J0CLxZqRQOqh+s/fyR6WT/2x3I5IIKg3hWOuW58bGT7EyjHA6yrUTTWNMBrhHW5ZKLKj208mpI3RslS4KI2VLGjRRf0+kWGg9FIHtFNj09bw3Fv/zWokJL/2UyTgxVJLpojDhyERo/DfqMkWJ4UNLMFHM3opIHytMjE0nZ0Pw5l9eJPXTondePKvaNMowRRYO4QhOwIMLKMENVKAGBHrwAE/w7HDn0XlxXqetGWc2sw9/4Lz9AMiXkS4=</latexit>

X9

<latexit sha1_base64="xNN7WuqyF6RUd/RZAcxwOpiEFFY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiFqG2FgmaB6SLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsHV2G/cU6VZJG/NMKa+wD3JQkawsdLNXcfr5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjw0k+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8teufFs6pNowxTZOEQjuAEPLiAElxDBWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPvf2RJw==</latexit>

Y1

<latexit sha1_base64="/BXU8hPuzVBdp8JBG3b0zgnuP2A=">AAAB6nicbVC7SgNBFL3jM8ZXVLCxGQyCVdgNopYhNpYJmockS5idzCZDZmeXmVkhLPkEGwtFbG39C7/AzsZvcfIoNPHAhcM593LvPX4suDaO84WWlldW19YzG9nNre2d3dzefl1HiaKsRiMRqaZPNBNcsprhRrBmrBgJfcEa/uBq7DfumdI8krdmGDMvJD3JA06JsdLNXafYyeWdgjMBXiTujORLh9Vv/l7+qHRyn+1uRJOQSUMF0brlOrHxUqIMp4KNsu1Es5jQAemxlqWShEx76eTUET6xShcHkbIlDZ6ovydSEmo9DH3bGRLT1/PeWPzPayUmuPRSLuPEMEmni4JEYBPh8d+4yxWjRgwtIVRxeyumfaIINTadrA3BnX95kdSLBfe8cFa1aZRhigwcwTGcggsXUIJrqEANKPTgAZ7gGQn0iF7Q67R1Cc1mDuAP0NsPv4GRKA==</latexit>

Y2

<latexit sha1_base64="4pBtzcc03uacctnwmmX6eRRnngg=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR6qYkpajLohuXFewD2hAm00k7dCYTZiZKiF34K25cKOLW33Dn3zhts9DWAxcO59zLvfcEMaNKO863VVhZXVvfKG6WtrZ3dvfs/YO2EonEpIUFE7IbIEUYjUhLU81IN5YE8YCRTjC+nvqdeyIVFdGdTmPicTSMaEgx0kby7SPuZ25f0uFIIynFQ21SSf3amW+XnaozA1wmbk7KIEfTt7/6A4ETTiKNGVKq5zqx9jIkNcWMTEr9RJEY4TEakp6hEeJEedns/gk8NcoAhkKaijScqb8nMsSVSnlgOjnSI7XoTcX/vF6iw0svo1GcaBLh+aIwYVALOA0DDqgkWLPUEIQlNbdCPEISYW0iK5kQ3MWXl0m7VnXPq/XberlxlcdRBMfgBFSACy5AA9yAJmgBDB7BM3gFb9aT9WK9Wx/z1oKVzxyCP7A+fwBq2JW3</latexit>

m1!2(y2)
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Ø

<latexit sha1_base64="7/lvYjzWyHI1dN0/Ex5ImJDWDaE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuilqG2FgmaB6QLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsH12G/cU6VZJO/MMKa+wD3JQkawsdJts3PWyRfcojsBWiTejBRKB9Vv9l7+qHTyn+1uRBJBpSEca93y3Nj4KVaGEU5HuXaiaYzJAPdoy1KJBdV+Ojl1hI6t0kVhpGxJgybq74kUC62HIrCdApu+nvfG4n9eKzHhlZ8yGSeGSjJdFCYcmQiN/0ZdpigxfGgJJorZWxHpY4WJsenkbAje/MuLpH5a9C6K51WbRhmmyMIhHMEJeHAJJbiBCtSAQA8e4AmeHe48Oi/O67Q148xm9uEPnLcfv3+RKA==</latexit>

X3
<latexit sha1_base64="zvvYxHuwcldu5UgZNxFfPkQJWiM=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuBLUMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6KpZpNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPwQORKQ==</latexit>

X4

<latexit sha1_base64="0JRvL+ju/0bOz0s46w675LEO1zI=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKu+CpDbCwTNA9IljA7mU2GzMwuM7NCWPIJNhaK2Nr6F36BnY3f4uRRaOKBC4dz7uXee4KYM21c98vJLC2vrK5l13Mbm1vbO/ndvbqOEkVojUQ8Us0Aa8qZpDXDDKfNWFEsAk4bweB67DfuqdIskndmGFNf4J5kISPYWOm22Tnv5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjwyk+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8tehfFs6pNowxTZOEQjuAEPLiEEtxABWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPwoeRKg==</latexit>

X5
<latexit sha1_base64="/L+TrV1OLe3UIqQqBHOjtLim1bE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiLEMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6LFzWbRgVmyMIxnMAZeFCCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxY+RLA==</latexit>

X7

<latexit sha1_base64="++l5XhN5AnYXfuvGIU7DsiKzrjw=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuSLQMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9ErFi5pNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxAuRKw==</latexit>

X6

<latexit sha1_base64="aZt+BVJNRYvktSaEJ0AOb0W6uzo=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiKYMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCkp8yESeGCjJbFCYcGYkmf6MeU5QYPrIEE8XsrYgMsMLE2HRyNgRv8eVl0jgvepfFi5pNowIzZOEYTuAMPLiCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxxORLQ==</latexit>

X8

<latexit sha1_base64="he2iy8edPYBysQNQ17bPtTENin4=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiI8uxMYyQfOAZAmzk9lkyMzsMjMrhCWfYGOhiK2tf+EX2Nn4LU4ehSYeuHA4517uvSeIOdPGdb+czNLyyupadj23sbm1vZPf3avrKFGE1kjEI9UMsKacSVozzHDajBXFIuC0EQyux37jnirNInlnhjH1Be5JFjKCjZVum52rTr7gFt0J0CLxZqRQOqh+s/fyR6WT/2x3I5IIKg3hWOuW58bGT7EyjHA6yrUTTWNMBrhHW5ZKLKj208mpI3RslS4KI2VLGjRRf0+kWGg9FIHtFNj09bw3Fv/zWokJL/2UyTgxVJLpojDhyERo/DfqMkWJ4UNLMFHM3opIHytMjE0nZ0Pw5l9eJPXTondePKvaNMowRRYO4QhOwIMLKMENVKAGBHrwAE/w7HDn0XlxXqetGWc2sw9/4Lz9AMiXkS4=</latexit>

X9

<latexit sha1_base64="xNN7WuqyF6RUd/RZAcxwOpiEFFY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiFqG2FgmaB6SLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsHV2G/cU6VZJG/NMKa+wD3JQkawsdLNXcfr5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjw0k+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8teufFs6pNowxTZOEQjuAEPLiAElxDBWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPvf2RJw==</latexit>

Y1

<latexit sha1_base64="/BXU8hPuzVBdp8JBG3b0zgnuP2A=">AAAB6nicbVC7SgNBFL3jM8ZXVLCxGQyCVdgNopYhNpYJmockS5idzCZDZmeXmVkhLPkEGwtFbG39C7/AzsZvcfIoNPHAhcM593LvPX4suDaO84WWlldW19YzG9nNre2d3dzefl1HiaKsRiMRqaZPNBNcsprhRrBmrBgJfcEa/uBq7DfumdI8krdmGDMvJD3JA06JsdLNXafYyeWdgjMBXiTujORLh9Vv/l7+qHRyn+1uRJOQSUMF0brlOrHxUqIMp4KNsu1Es5jQAemxlqWShEx76eTUET6xShcHkbIlDZ6ovydSEmo9DH3bGRLT1/PeWPzPayUmuPRSLuPEMEmni4JEYBPh8d+4yxWjRgwtIVRxeyumfaIINTadrA3BnX95kdSLBfe8cFa1aZRhigwcwTGcggsXUIJrqEANKPTgAZ7gGQn0iF7Q67R1Cc1mDuAP0NsPv4GRKA==</latexit>

Y2

<latexit sha1_base64="4pBtzcc03uacctnwmmX6eRRnngg=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR6qYkpajLohuXFewD2hAm00k7dCYTZiZKiF34K25cKOLW33Dn3zhts9DWAxcO59zLvfcEMaNKO863VVhZXVvfKG6WtrZ3dvfs/YO2EonEpIUFE7IbIEUYjUhLU81IN5YE8YCRTjC+nvqdeyIVFdGdTmPicTSMaEgx0kby7SPuZ25f0uFIIynFQ21SSf3amW+XnaozA1wmbk7KIEfTt7/6A4ETTiKNGVKq5zqx9jIkNcWMTEr9RJEY4TEakp6hEeJEedns/gk8NcoAhkKaijScqb8nMsSVSnlgOjnSI7XoTcX/vF6iw0svo1GcaBLh+aIwYVALOA0DDqgkWLPUEIQlNbdCPEISYW0iK5kQ3MWXl0m7VnXPq/XberlxlcdRBMfgBFSACy5AA9yAJmgBDB7BM3gFb9aT9WK9Wx/z1oKVzxyCP7A+fwBq2JW3</latexit>

m1!2(y2)

<latexit sha1_base64="dTImwP76ngJquVwIwAKTmvdgkz4="></latexit>

�i =  i

Y

(Yi,Xj)2E

 ij =  1 13 14 16 18 = (0.0096, 0.0216)
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Ø

<latexit sha1_base64="7/lvYjzWyHI1dN0/Ex5ImJDWDaE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuilqG2FgmaB6QLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsH12G/cU6VZJO/MMKa+wD3JQkawsdJts3PWyRfcojsBWiTejBRKB9Vv9l7+qHTyn+1uRBJBpSEca93y3Nj4KVaGEU5HuXaiaYzJAPdoy1KJBdV+Ojl1hI6t0kVhpGxJgybq74kUC62HIrCdApu+nvfG4n9eKzHhlZ8yGSeGSjJdFCYcmQiN/0ZdpigxfGgJJorZWxHpY4WJsenkbAje/MuLpH5a9C6K51WbRhmmyMIhHMEJeHAJJbiBCtSAQA8e4AmeHe48Oi/O67Q148xm9uEPnLcfv3+RKA==</latexit>

X3
<latexit sha1_base64="zvvYxHuwcldu5UgZNxFfPkQJWiM=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuBLUMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6KpZpNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPwQORKQ==</latexit>

X4

<latexit sha1_base64="0JRvL+ju/0bOz0s46w675LEO1zI=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKu+CpDbCwTNA9IljA7mU2GzMwuM7NCWPIJNhaK2Nr6F36BnY3f4uRRaOKBC4dz7uXee4KYM21c98vJLC2vrK5l13Mbm1vbO/ndvbqOEkVojUQ8Us0Aa8qZpDXDDKfNWFEsAk4bweB67DfuqdIskndmGFNf4J5kISPYWOm22Tnv5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjwyk+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8tehfFs6pNowxTZOEQjuAEPLiEEtxABWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPwoeRKg==</latexit>

X5
<latexit sha1_base64="/L+TrV1OLe3UIqQqBHOjtLim1bE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiLEMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6LFzWbRgVmyMIxnMAZeFCCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxY+RLA==</latexit>

X7

<latexit sha1_base64="++l5XhN5AnYXfuvGIU7DsiKzrjw=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuSLQMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9ErFi5pNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxAuRKw==</latexit>

X6

<latexit sha1_base64="aZt+BVJNRYvktSaEJ0AOb0W6uzo=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiKYMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCkp8yESeGCjJbFCYcGYkmf6MeU5QYPrIEE8XsrYgMsMLE2HRyNgRv8eVl0jgvepfFi5pNowIzZOEYTuAMPLiCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxxORLQ==</latexit>

X8

<latexit sha1_base64="he2iy8edPYBysQNQ17bPtTENin4=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiI8uxMYyQfOAZAmzk9lkyMzsMjMrhCWfYGOhiK2tf+EX2Nn4LU4ehSYeuHA4517uvSeIOdPGdb+czNLyyupadj23sbm1vZPf3avrKFGE1kjEI9UMsKacSVozzHDajBXFIuC0EQyux37jnirNInlnhjH1Be5JFjKCjZVum52rTr7gFt0J0CLxZqRQOqh+s/fyR6WT/2x3I5IIKg3hWOuW58bGT7EyjHA6yrUTTWNMBrhHW5ZKLKj208mpI3RslS4KI2VLGjRRf0+kWGg9FIHtFNj09bw3Fv/zWokJL/2UyTgxVJLpojDhyERo/DfqMkWJ4UNLMFHM3opIHytMjE0nZ0Pw5l9eJPXTondePKvaNMowRRYO4QhOwIMLKMENVKAGBHrwAE/w7HDn0XlxXqetGWc2sw9/4Lz9AMiXkS4=</latexit>

X9

<latexit sha1_base64="xNN7WuqyF6RUd/RZAcxwOpiEFFY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiFqG2FgmaB6SLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsHV2G/cU6VZJG/NMKa+wD3JQkawsdLNXcfr5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjw0k+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8teufFs6pNowxTZOEQjuAEPLiAElxDBWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPvf2RJw==</latexit>

Y1

<latexit sha1_base64="/BXU8hPuzVBdp8JBG3b0zgnuP2A=">AAAB6nicbVC7SgNBFL3jM8ZXVLCxGQyCVdgNopYhNpYJmockS5idzCZDZmeXmVkhLPkEGwtFbG39C7/AzsZvcfIoNPHAhcM593LvPX4suDaO84WWlldW19YzG9nNre2d3dzefl1HiaKsRiMRqaZPNBNcsprhRrBmrBgJfcEa/uBq7DfumdI8krdmGDMvJD3JA06JsdLNXafYyeWdgjMBXiTujORLh9Vv/l7+qHRyn+1uRJOQSUMF0brlOrHxUqIMp4KNsu1Es5jQAemxlqWShEx76eTUET6xShcHkbIlDZ6ovydSEmo9DH3bGRLT1/PeWPzPayUmuPRSLuPEMEmni4JEYBPh8d+4yxWjRgwtIVRxeyumfaIINTadrA3BnX95kdSLBfe8cFa1aZRhigwcwTGcggsXUIJrqEANKPTgAZ7gGQn0iF7Q67R1Cc1mDuAP0NsPv4GRKA==</latexit>

Y2

<latexit sha1_base64="4pBtzcc03uacctnwmmX6eRRnngg=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR6qYkpajLohuXFewD2hAm00k7dCYTZiZKiF34K25cKOLW33Dn3zhts9DWAxcO59zLvfcEMaNKO863VVhZXVvfKG6WtrZ3dvfs/YO2EonEpIUFE7IbIEUYjUhLU81IN5YE8YCRTjC+nvqdeyIVFdGdTmPicTSMaEgx0kby7SPuZ25f0uFIIynFQ21SSf3amW+XnaozA1wmbk7KIEfTt7/6A4ETTiKNGVKq5zqx9jIkNcWMTEr9RJEY4TEakp6hEeJEedns/gk8NcoAhkKaijScqb8nMsSVSnlgOjnSI7XoTcX/vF6iw0svo1GcaBLh+aIwYVALOA0DDqgkWLPUEIQlNbdCPEISYW0iK5kQ3MWXl0m7VnXPq/XberlxlcdRBMfgBFSACy5AA9yAJmgBDB7BM3gFb9aT9WK9Wx/z1oKVzxyCP7A+fwBq2JW3</latexit>

m1!2(y2)

<latexit sha1_base64="xvsUycFIjGRKpKpKnaWS7bv2mYU=">AAACAHicbVDLSsNAFJ34rPEVdeHCzWARXJVEirosunFZwT6gDWEyuWmHTh7MTIQSsvFX3LhQxK2f4c6/cZpmoa0HBg7n3NccP+VMKtv+NlZW19Y3Nmtb5vbO7t6+dXDYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59PzJ7czvPYKQLIkf1DQFNyKjmIWMEqUlzzrOh+WQXEBQmMNUMi93CrPwrLrdsEvgZeJUpI4qtD3raxgkNIsgVpQTKQeOnSo3J0IxykGPziSkhE7ICAaaxiQC6ebl7gKfaSXAYSL0ixUu1d8dOYmknEa+royIGstFbyb+5w0yFV67OYvTTEFM54vCjGOV4FkaOGACqOJTTQgVTN+K6ZgIQpXOzNQhOItfXibdi4Zz2WjeN+utmyqOGjpBp+gcOegKtdAdaqMOoqhAz+gVvRlPxovxbnzMS1eMqucI/YHx+QPD6ZaE</latexit>

 1
<latexit sha1_base64="3UlIlZ2/TCrBm1Dd1UIOipx6iwg=">AAACAXicbVDLSsNAFJ3UV42vqBvBTbAIrkoiRbssunFZwdZCG8JkctMOnUzCzEQooW78FTcuFHHrX7jzb5ymWWjrgYHDOfc1J0gZlcpxvo3Kyura+kZ109za3tnds/YPujLJBIEOSVgiegGWwCiHjqKKQS8VgOOAwX0wvp759w8gJE34nZqk4MV4yGlECVZa8q2jfFAMyQWEU3OQSurnbnNqTn2r5tSdAvYycUtSQyXavvU1CBOSxcAVYVjKvuukysuxUJQw0LMzCSkmYzyEvqYcxyC9vFg+tU+1EtpRIvTjyi7U3x05jqWcxIGujLEayUVvJv7n9TMVNb2c8jRTwMl8UZQxWyX2LA47pAKIYhNNMBFU32qTERaYKB2aqUNwF7+8TLrndfei3rht1FpXZRxVdIxO0Bly0SVqoRvURh1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD0aVlsY=</latexit>

 18

<latexit sha1_base64="SeODojV5Pu9747eZtw9y2CcpYmk=">AAACAXicbVDLSsNAFJ3UV42vqBvBTbAIrkoipbosunFZwdZCG8JkctMOnUzCzEQooW78FTcuFHHrX7jzb5ymWWjrgYHDOfc1J0gZlcpxvo3Kyura+kZ109za3tnds/YPujLJBIEOSVgiegGWwCiHjqKKQS8VgOOAwX0wvp759w8gJE34nZqk4MV4yGlECVZa8q2jfFAMyQWEU3OQSurnbnNqTn2r5tSdAvYycUtSQyXavvU1CBOSxcAVYVjKvuukysuxUJQw0LMzCSkmYzyEvqYcxyC9vFg+tU+1EtpRIvTjyi7U3x05jqWcxIGujLEayUVvJv7n9TMVXXo55WmmgJP5oihjtkrsWRx2SAUQxSaaYCKovtUmIywwUTo0U4fgLn55mXTP626z3rht1FpXZRxVdIxO0Bly0QVqoRvURh1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD0OHlsQ=</latexit>

 16

<latexit sha1_base64="Yc88XJI9AXgW1+Mo60n76H66oDk=">AAACAXicbVDLSsNAFL2prxpfUTeCm2ARXJVEirosunFZwT6gDWEymbRDJ5MwMxFKqBt/xY0LRdz6F+78G6dpFtp6YOBwzn3NCVJGpXKcb6Oysrq2vlHdNLe2d3b3rP2DjkwygUkbJywRvQBJwignbUUVI71UEBQHjHSD8c3M7z4QIWnC79UkJV6MhpxGFCOlJd86ygfFkFyQcGoOUkn93G1Mzalv1Zy6U8BeJm5JalCi5VtfgzDBWUy4wgxJ2XedVHk5EopiRvTsTJIU4TEakr6mHMVEenmxfGqfaiW0o0Tox5VdqL87chRLOYkDXRkjNZKL3kz8z+tnKrrycsrTTBGO54uijNkqsWdx2CEVBCs20QRhQfWtNh4hgbDSoZk6BHfxy8ukc153L+qNu0ateV3GUYVjOIEzcOESmnALLWgDhkd4hld4M56MF+Pd+JiXVoyy5xD+wPj8AUB5lsI=</latexit>

 14

<latexit sha1_base64="9Alc/UbuQzJSpMx7i3HVGT/Nj7A=">AAACAXicbVDLSsNAFJ34rPEVdSO4CRbBVUm0qMuiG5cV7APaECaT23boZBJmJkIJceOvuHGhiFv/wp1/4zTNQlsPDBzOua85QcKoVI7zbSwtr6yurVc2zM2t7Z1da2+/LeNUEGiRmMWiG2AJjHJoKaoYdBMBOAoYdILxzdTvPICQNOb3apKAF+EhpwNKsNKSbx1m/WJIJiDMzX4iqZ+557mZ+1bVqTkF7EXilqSKSjR966sfxiSNgCvCsJQ910mUl2GhKGGgZ6cSEkzGeAg9TTmOQHpZsTy3T7QS2oNY6MeVXai/OzIcSTmJAl0ZYTWS895U/M/rpWpw5WWUJ6kCTmaLBimzVWxP47BDKoAoNtEEE0H1rTYZYYGJ0qGZOgR3/suLpH1Wcy9q9bt6tXFdxlFBR+gYnSIXXaIGukVN1EIEPaJn9IrejCfjxXg3PmalS0bZc4D+wPj8AT7ylsE=</latexit>

 13

<latexit sha1_base64="dTImwP76ngJquVwIwAKTmvdgkz4="></latexit>

�i =  i

Y

(Yi,Xj)2E

 ij =  1 13 14 16 18 = (0.0096, 0.0216)
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Ø

<latexit sha1_base64="7/lvYjzWyHI1dN0/Ex5ImJDWDaE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuilqG2FgmaB6QLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsH12G/cU6VZJO/MMKa+wD3JQkawsdJts3PWyRfcojsBWiTejBRKB9Vv9l7+qHTyn+1uRBJBpSEca93y3Nj4KVaGEU5HuXaiaYzJAPdoy1KJBdV+Ojl1hI6t0kVhpGxJgybq74kUC62HIrCdApu+nvfG4n9eKzHhlZ8yGSeGSjJdFCYcmQiN/0ZdpigxfGgJJorZWxHpY4WJsenkbAje/MuLpH5a9C6K51WbRhmmyMIhHMEJeHAJJbiBCtSAQA8e4AmeHe48Oi/O67Q148xm9uEPnLcfv3+RKA==</latexit>

X3
<latexit sha1_base64="zvvYxHuwcldu5UgZNxFfPkQJWiM=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuBLUMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6KpZpNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPwQORKQ==</latexit>

X4

<latexit sha1_base64="0JRvL+ju/0bOz0s46w675LEO1zI=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKu+CpDbCwTNA9IljA7mU2GzMwuM7NCWPIJNhaK2Nr6F36BnY3f4uRRaOKBC4dz7uXee4KYM21c98vJLC2vrK5l13Mbm1vbO/ndvbqOEkVojUQ8Us0Aa8qZpDXDDKfNWFEsAk4bweB67DfuqdIskndmGFNf4J5kISPYWOm22Tnv5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjwyk+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8tehfFs6pNowxTZOEQjuAEPLiEEtxABWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPwoeRKg==</latexit>

X5
<latexit sha1_base64="/L+TrV1OLe3UIqQqBHOjtLim1bE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiLEMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6LFzWbRgVmyMIxnMAZeFCCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxY+RLA==</latexit>

X7

<latexit sha1_base64="++l5XhN5AnYXfuvGIU7DsiKzrjw=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuSLQMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9ErFi5pNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxAuRKw==</latexit>

X6

<latexit sha1_base64="aZt+BVJNRYvktSaEJ0AOb0W6uzo=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiKYMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCkp8yESeGCjJbFCYcGYkmf6MeU5QYPrIEE8XsrYgMsMLE2HRyNgRv8eVl0jgvepfFi5pNowIzZOEYTuAMPLiCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxxORLQ==</latexit>

X8

<latexit sha1_base64="he2iy8edPYBysQNQ17bPtTENin4=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiI8uxMYyQfOAZAmzk9lkyMzsMjMrhCWfYGOhiK2tf+EX2Nn4LU4ehSYeuHA4517uvSeIOdPGdb+czNLyyupadj23sbm1vZPf3avrKFGE1kjEI9UMsKacSVozzHDajBXFIuC0EQyux37jnirNInlnhjH1Be5JFjKCjZVum52rTr7gFt0J0CLxZqRQOqh+s/fyR6WT/2x3I5IIKg3hWOuW58bGT7EyjHA6yrUTTWNMBrhHW5ZKLKj208mpI3RslS4KI2VLGjRRf0+kWGg9FIHtFNj09bw3Fv/zWokJL/2UyTgxVJLpojDhyERo/DfqMkWJ4UNLMFHM3opIHytMjE0nZ0Pw5l9eJPXTondePKvaNMowRRYO4QhOwIMLKMENVKAGBHrwAE/w7HDn0XlxXqetGWc2sw9/4Lz9AMiXkS4=</latexit>

X9

<latexit sha1_base64="xNN7WuqyF6RUd/RZAcxwOpiEFFY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiFqG2FgmaB6SLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsHV2G/cU6VZJG/NMKa+wD3JQkawsdLNXcfr5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjw0k+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8teufFs6pNowxTZOEQjuAEPLiAElxDBWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPvf2RJw==</latexit>

Y1

<latexit sha1_base64="/BXU8hPuzVBdp8JBG3b0zgnuP2A=">AAAB6nicbVC7SgNBFL3jM8ZXVLCxGQyCVdgNopYhNpYJmockS5idzCZDZmeXmVkhLPkEGwtFbG39C7/AzsZvcfIoNPHAhcM593LvPX4suDaO84WWlldW19YzG9nNre2d3dzefl1HiaKsRiMRqaZPNBNcsprhRrBmrBgJfcEa/uBq7DfumdI8krdmGDMvJD3JA06JsdLNXafYyeWdgjMBXiTujORLh9Vv/l7+qHRyn+1uRJOQSUMF0brlOrHxUqIMp4KNsu1Es5jQAemxlqWShEx76eTUET6xShcHkbIlDZ6ovydSEmo9DH3bGRLT1/PeWPzPayUmuPRSLuPEMEmni4JEYBPh8d+4yxWjRgwtIVRxeyumfaIINTadrA3BnX95kdSLBfe8cFa1aZRhigwcwTGcggsXUIJrqEANKPTgAZ7gGQn0iF7Q67R1Cc1mDuAP0NsPv4GRKA==</latexit>

Y2

<latexit sha1_base64="4pBtzcc03uacctnwmmX6eRRnngg=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR6qYkpajLohuXFewD2hAm00k7dCYTZiZKiF34K25cKOLW33Dn3zhts9DWAxcO59zLvfcEMaNKO863VVhZXVvfKG6WtrZ3dvfs/YO2EonEpIUFE7IbIEUYjUhLU81IN5YE8YCRTjC+nvqdeyIVFdGdTmPicTSMaEgx0kby7SPuZ25f0uFIIynFQ21SSf3amW+XnaozA1wmbk7KIEfTt7/6A4ETTiKNGVKq5zqx9jIkNcWMTEr9RJEY4TEakp6hEeJEedns/gk8NcoAhkKaijScqb8nMsSVSnlgOjnSI7XoTcX/vF6iw0svo1GcaBLh+aIwYVALOA0DDqgkWLPUEIQlNbdCPEISYW0iK5kQ3MWXl0m7VnXPq/XberlxlcdRBMfgBFSACy5AA9yAJmgBDB7BM3gFb9aT9WK9Wx/z1oKVzxyCP7A+fwBq2JW3</latexit>

m1!2(y2)

<latexit sha1_base64="xvsUycFIjGRKpKpKnaWS7bv2mYU=">AAACAHicbVDLSsNAFJ34rPEVdeHCzWARXJVEirosunFZwT6gDWEyuWmHTh7MTIQSsvFX3LhQxK2f4c6/cZpmoa0HBg7n3NccP+VMKtv+NlZW19Y3Nmtb5vbO7t6+dXDYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59PzJ7czvPYKQLIkf1DQFNyKjmIWMEqUlzzrOh+WQXEBQmMNUMi93CrPwrLrdsEvgZeJUpI4qtD3raxgkNIsgVpQTKQeOnSo3J0IxykGPziSkhE7ICAaaxiQC6ebl7gKfaSXAYSL0ixUu1d8dOYmknEa+royIGstFbyb+5w0yFV67OYvTTEFM54vCjGOV4FkaOGACqOJTTQgVTN+K6ZgIQpXOzNQhOItfXibdi4Zz2WjeN+utmyqOGjpBp+gcOegKtdAdaqMOoqhAz+gVvRlPxovxbnzMS1eMqucI/YHx+QPD6ZaE</latexit>

 1
<latexit sha1_base64="3UlIlZ2/TCrBm1Dd1UIOipx6iwg=">AAACAXicbVDLSsNAFJ3UV42vqBvBTbAIrkoiRbssunFZwdZCG8JkctMOnUzCzEQooW78FTcuFHHrX7jzb5ymWWjrgYHDOfc1J0gZlcpxvo3Kyura+kZ109za3tnds/YPujLJBIEOSVgiegGWwCiHjqKKQS8VgOOAwX0wvp759w8gJE34nZqk4MV4yGlECVZa8q2jfFAMyQWEU3OQSurnbnNqTn2r5tSdAvYycUtSQyXavvU1CBOSxcAVYVjKvuukysuxUJQw0LMzCSkmYzyEvqYcxyC9vFg+tU+1EtpRIvTjyi7U3x05jqWcxIGujLEayUVvJv7n9TMVNb2c8jRTwMl8UZQxWyX2LA47pAKIYhNNMBFU32qTERaYKB2aqUNwF7+8TLrndfei3rht1FpXZRxVdIxO0Bly0SVqoRvURh1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD0aVlsY=</latexit>

 18

<latexit sha1_base64="SeODojV5Pu9747eZtw9y2CcpYmk=">AAACAXicbVDLSsNAFJ3UV42vqBvBTbAIrkoipbosunFZwdZCG8JkctMOnUzCzEQooW78FTcuFHHrX7jzb5ymWWjrgYHDOfc1J0gZlcpxvo3Kyura+kZ109za3tnds/YPujLJBIEOSVgiegGWwCiHjqKKQS8VgOOAwX0wvp759w8gJE34nZqk4MV4yGlECVZa8q2jfFAMyQWEU3OQSurnbnNqTn2r5tSdAvYycUtSQyXavvU1CBOSxcAVYVjKvuukysuxUJQw0LMzCSkmYzyEvqYcxyC9vFg+tU+1EtpRIvTjyi7U3x05jqWcxIGujLEayUVvJv7n9TMVXXo55WmmgJP5oihjtkrsWRx2SAUQxSaaYCKovtUmIywwUTo0U4fgLn55mXTP626z3rht1FpXZRxVdIxO0Bly0QVqoRvURh1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD0OHlsQ=</latexit>

 16

<latexit sha1_base64="Yc88XJI9AXgW1+Mo60n76H66oDk=">AAACAXicbVDLSsNAFL2prxpfUTeCm2ARXJVEirosunFZwT6gDWEymbRDJ5MwMxFKqBt/xY0LRdz6F+78G6dpFtp6YOBwzn3NCVJGpXKcb6Oysrq2vlHdNLe2d3b3rP2DjkwygUkbJywRvQBJwignbUUVI71UEBQHjHSD8c3M7z4QIWnC79UkJV6MhpxGFCOlJd86ygfFkFyQcGoOUkn93G1Mzalv1Zy6U8BeJm5JalCi5VtfgzDBWUy4wgxJ2XedVHk5EopiRvTsTJIU4TEakr6mHMVEenmxfGqfaiW0o0Tox5VdqL87chRLOYkDXRkjNZKL3kz8z+tnKrrycsrTTBGO54uijNkqsWdx2CEVBCs20QRhQfWtNh4hgbDSoZk6BHfxy8ukc153L+qNu0ateV3GUYVjOIEzcOESmnALLWgDhkd4hld4M56MF+Pd+JiXVoyy5xD+wPj8AUB5lsI=</latexit>

 14

<latexit sha1_base64="9Alc/UbuQzJSpMx7i3HVGT/Nj7A=">AAACAXicbVDLSsNAFJ34rPEVdSO4CRbBVUm0qMuiG5cV7APaECaT23boZBJmJkIJceOvuHGhiFv/wp1/4zTNQlsPDBzOua85QcKoVI7zbSwtr6yurVc2zM2t7Z1da2+/LeNUEGiRmMWiG2AJjHJoKaoYdBMBOAoYdILxzdTvPICQNOb3apKAF+EhpwNKsNKSbx1m/WJIJiDMzX4iqZ+557mZ+1bVqTkF7EXilqSKSjR966sfxiSNgCvCsJQ910mUl2GhKGGgZ6cSEkzGeAg9TTmOQHpZsTy3T7QS2oNY6MeVXai/OzIcSTmJAl0ZYTWS895U/M/rpWpw5WWUJ6kCTmaLBimzVWxP47BDKoAoNtEEE0H1rTYZYYGJ0qGZOgR3/suLpH1Wcy9q9bt6tXFdxlFBR+gYnSIXXaIGukVN1EIEPaJn9IrejCfjxXg3PmalS0bZc4D+wPj8AT7ylsE=</latexit>

 13

<latexit sha1_base64="dTImwP76ngJquVwIwAKTmvdgkz4="></latexit>

�i =  i

Y

(Yi,Xj)2E

 ij =  1 13 14 16 18 = (0.0096, 0.0216)

<latexit sha1_base64="zu7J+yVfu/mpCpmFiKv1fKfZLzk=">AAAB+3icbVDLSsNAFJ3UV62vWJduhhahooREfG2EohuXFewDmhAm00k7dDIJMxMxhP6FazcuFHHrj7jr3zh9LLR64F4O59zL3DlBwqhUtj02CkvLK6trxfXSxubW9o65W27JOBWYNHHMYtEJkCSMctJUVDHSSQRBUcBIOxjeTPz2AxGSxvxeZQnxItTnNKQYKS35ZtlNJPWdq5ptnR27UPdD36zalj0F/EucOanWK+7R07ieNXzzy+3FOI0IV5ghKbuOnSgvR0JRzMio5KaSJAgPUZ90NeUoItLLp7eP4IFWejCMhS6u4FT9uZGjSMosCvRkhNRALnoT8T+vm6rw0sspT1JFOJ49FKYMqhhOgoA9KghWLNMEYUH1rRAPkEBY6bhKOgRn8ct/SevEcs6t0zudxjWYoQj2QQXUgAMuQB3cggZoAgwewTN4BW/GyHgx3o2P2WjBmO/sgV8wPr8BWQmVBw==</latexit>

 1 = (0.5, 0.5)
<latexit sha1_base64="adMAotrO5OGC/HYa9ZmpQw6B57E=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkWqoboejGZQX7gCaEyXRah04mYWYihFDwI/wBNy4Ucet3uOvfOH0stPXAhcM593LvPUHMqFS2PTJyS8srq2v59cLG5tb2jrm715RRIjBp4IhFoh0gSRjlpKGoYqQdC4LCgJFWMLgZ+61HIiSN+L1KY+KFqM9pj2KktOSbB24sqZ8558Orsm1VT11oW5Vj3yzZlj0BXCTOjJRqRffkeVRL67757XYjnISEK8yQlB3HjpWXIaEoZmRYcBNJYoQHqE86mnIUEullk/OH8EgrXdiLhC6u4ET9PZGhUMo0DHRniNSDnPfG4n9eJ1G9Sy+jPE4U4Xi6qJcwqCI4zgJ2qSBYsVQThAXVt0L8gATCSidW0CE48y8vkuaZ5VStyp1O4xpMkQeHoAjKwAEXoAZuQR00AAYZeAFv4N14Ml6ND+Nz2pozZjP74A+Mrx+j7ZZQ</latexit>

 13 = (0.6, 0.4)
<latexit sha1_base64="H13mxbTWa0oDUfGIGN/qxnVpC8Q=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkUqoboejGZQX7gCaEyXTaDp1MwsxECKHgR/gDblwo4tbvcNe/cfpYaOuBC4dz7uXee4KYUalse2zkVlbX1jfym4Wt7Z3dPXP/oCmjRGDSwBGLRDtAkjDKSUNRxUg7FgSFASOtYHg78VuPREga8QeVxsQLUZ/THsVIack3j9xYUj9zKqPrsm1Vzl1oW9VT3yzZlj0FXCbOnJRqRffseVxL67757XYjnISEK8yQlB3HjpWXIaEoZmRUcBNJYoSHqE86mnIUEull0/NH8EQrXdiLhC6u4FT9PZGhUMo0DHRniNRALnoT8T+vk6jelZdRHieKcDxb1EsYVBGcZAG7VBCsWKoJwoLqWyEeIIGw0okVdAjO4svLpHlhOVWrcq/TuAEz5MExKIIycMAlqIE7UAcNgEEGXsAbeDeejFfjw/icteaM+cwh+APj6welcpZR</latexit>

 14 = (0.4, 0.6)
<latexit sha1_base64="Zl9BOo7Rc9A3T00H/9WxQ4W9LNs=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkIlUXQtGNywr2AU0Ik+m0HTqZhJmJEELBj/AH3LhQxK3f4a5/4/Sx0NYDFw7n3Mu99wQxo1LZ9sjILS2vrK7l1wsbm1vbO+buXkNGicCkjiMWiVaAJGGUk7qiipFWLAgKA0aaweB27DcfiZA04g8qjYkXoh6nXYqR0pJvHrixpH7mVIbXZdtyTl1oW1fHvlmyLXsCuEicGSlVi+7J86ia1nzz2+1EOAkJV5ghKduOHSsvQ0JRzMiw4CaSxAgPUI+0NeUoJNLLJucP4ZFWOrAbCV1cwYn6eyJDoZRpGOjOEKm+nPfG4n9eO1HdSy+jPE4U4Xi6qJswqCI4zgJ2qCBYsVQThAXVt0LcRwJhpRMr6BCc+ZcXSePMcirW+b1O4wZMkQeHoAjKwAEXoAruQA3UAQYZeAFv4N14Ml6ND+Nz2pozZjP74A+Mrx+ogpZT</latexit>

 16 = (0.1, 0.9)
<latexit sha1_base64="qjLHrdipkfiIrrvzLh4up10C8MQ=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkRbQboejGZQX7gCaEyXTaDp1MwsxECKHgR/gDblwo4tbvcNe/cfpYaOuBC4dz7uXee4KYUalse2zkVlbX1jfym4Wt7Z3dPXP/oCmjRGDSwBGLRDtAkjDKSUNRxUg7FgSFASOtYHg78VuPREga8QeVxsQLUZ/THsVIack3j9xYUj9zqqPrsm1Vz11oW5VT3yzZlj0FXCbOnJRqRffseVxL67757XYjnISEK8yQlB3HjpWXIaEoZmRUcBNJYoSHqE86mnIUEull0/NH8EQrXdiLhC6u4FT9PZGhUMo0DHRniNRALnoT8T+vk6he1csojxNFOJ4t6iUMqghOsoBdKghWLNUEYUH1rRAPkEBY6cQKOgRn8eVl0qxYzqV1ca/TuAEz5MExKIIycMAVqIE7UAcNgEEGXsAbeDeejFfjw/icteaM+cwh+APj6werzpZV</latexit>

 18 = (0.8, 0.2)
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Ø

<latexit sha1_base64="7/lvYjzWyHI1dN0/Ex5ImJDWDaE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuilqG2FgmaB6QLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsH12G/cU6VZJO/MMKa+wD3JQkawsdJts3PWyRfcojsBWiTejBRKB9Vv9l7+qHTyn+1uRBJBpSEca93y3Nj4KVaGEU5HuXaiaYzJAPdoy1KJBdV+Ojl1hI6t0kVhpGxJgybq74kUC62HIrCdApu+nvfG4n9eKzHhlZ8yGSeGSjJdFCYcmQiN/0ZdpigxfGgJJorZWxHpY4WJsenkbAje/MuLpH5a9C6K51WbRhmmyMIhHMEJeHAJJbiBCtSAQA8e4AmeHe48Oi/O67Q148xm9uEPnLcfv3+RKA==</latexit>

X3
<latexit sha1_base64="zvvYxHuwcldu5UgZNxFfPkQJWiM=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuBLUMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6KpZpNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPwQORKQ==</latexit>

X4

<latexit sha1_base64="0JRvL+ju/0bOz0s46w675LEO1zI=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKu+CpDbCwTNA9IljA7mU2GzMwuM7NCWPIJNhaK2Nr6F36BnY3f4uRRaOKBC4dz7uXee4KYM21c98vJLC2vrK5l13Mbm1vbO/ndvbqOEkVojUQ8Us0Aa8qZpDXDDKfNWFEsAk4bweB67DfuqdIskndmGFNf4J5kISPYWOm22Tnv5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjwyk+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8tehfFs6pNowxTZOEQjuAEPLiEEtxABWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPwoeRKg==</latexit>

X5
<latexit sha1_base64="/L+TrV1OLe3UIqQqBHOjtLim1bE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiLEMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6LFzWbRgVmyMIxnMAZeFCCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxY+RLA==</latexit>

X7

<latexit sha1_base64="++l5XhN5AnYXfuvGIU7DsiKzrjw=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuSLQMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9ErFi5pNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxAuRKw==</latexit>

X6

<latexit sha1_base64="aZt+BVJNRYvktSaEJ0AOb0W6uzo=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiKYMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCkp8yESeGCjJbFCYcGYkmf6MeU5QYPrIEE8XsrYgMsMLE2HRyNgRv8eVl0jgvepfFi5pNowIzZOEYTuAMPLiCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxxORLQ==</latexit>

X8

<latexit sha1_base64="he2iy8edPYBysQNQ17bPtTENin4=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiI8uxMYyQfOAZAmzk9lkyMzsMjMrhCWfYGOhiK2tf+EX2Nn4LU4ehSYeuHA4517uvSeIOdPGdb+czNLyyupadj23sbm1vZPf3avrKFGE1kjEI9UMsKacSVozzHDajBXFIuC0EQyux37jnirNInlnhjH1Be5JFjKCjZVum52rTr7gFt0J0CLxZqRQOqh+s/fyR6WT/2x3I5IIKg3hWOuW58bGT7EyjHA6yrUTTWNMBrhHW5ZKLKj208mpI3RslS4KI2VLGjRRf0+kWGg9FIHtFNj09bw3Fv/zWokJL/2UyTgxVJLpojDhyERo/DfqMkWJ4UNLMFHM3opIHytMjE0nZ0Pw5l9eJPXTondePKvaNMowRRYO4QhOwIMLKMENVKAGBHrwAE/w7HDn0XlxXqetGWc2sw9/4Lz9AMiXkS4=</latexit>

X9

<latexit sha1_base64="xNN7WuqyF6RUd/RZAcxwOpiEFFY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiFqG2FgmaB6SLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsHV2G/cU6VZJG/NMKa+wD3JQkawsdLNXcfr5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjw0k+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8teufFs6pNowxTZOEQjuAEPLiAElxDBWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPvf2RJw==</latexit>

Y1

<latexit sha1_base64="/BXU8hPuzVBdp8JBG3b0zgnuP2A=">AAAB6nicbVC7SgNBFL3jM8ZXVLCxGQyCVdgNopYhNpYJmockS5idzCZDZmeXmVkhLPkEGwtFbG39C7/AzsZvcfIoNPHAhcM593LvPX4suDaO84WWlldW19YzG9nNre2d3dzefl1HiaKsRiMRqaZPNBNcsprhRrBmrBgJfcEa/uBq7DfumdI8krdmGDMvJD3JA06JsdLNXafYyeWdgjMBXiTujORLh9Vv/l7+qHRyn+1uRJOQSUMF0brlOrHxUqIMp4KNsu1Es5jQAemxlqWShEx76eTUET6xShcHkbIlDZ6ovydSEmo9DH3bGRLT1/PeWPzPayUmuPRSLuPEMEmni4JEYBPh8d+4yxWjRgwtIVRxeyumfaIINTadrA3BnX95kdSLBfe8cFa1aZRhigwcwTGcggsXUIJrqEANKPTgAZ7gGQn0iF7Q67R1Cc1mDuAP0NsPv4GRKA==</latexit>

Y2

<latexit sha1_base64="4pBtzcc03uacctnwmmX6eRRnngg=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR6qYkpajLohuXFewD2hAm00k7dCYTZiZKiF34K25cKOLW33Dn3zhts9DWAxcO59zLvfcEMaNKO863VVhZXVvfKG6WtrZ3dvfs/YO2EonEpIUFE7IbIEUYjUhLU81IN5YE8YCRTjC+nvqdeyIVFdGdTmPicTSMaEgx0kby7SPuZ25f0uFIIynFQ21SSf3amW+XnaozA1wmbk7KIEfTt7/6A4ETTiKNGVKq5zqx9jIkNcWMTEr9RJEY4TEakp6hEeJEedns/gk8NcoAhkKaijScqb8nMsSVSnlgOjnSI7XoTcX/vF6iw0svo1GcaBLh+aIwYVALOA0DDqgkWLPUEIQlNbdCPEISYW0iK5kQ3MWXl0m7VnXPq/XberlxlcdRBMfgBFSACy5AA9yAJmgBDB7BM3gFb9aT9WK9Wx/z1oKVzxyCP7A+fwBq2JW3</latexit>

m1!2(y2)

<latexit sha1_base64="xvsUycFIjGRKpKpKnaWS7bv2mYU=">AAACAHicbVDLSsNAFJ34rPEVdeHCzWARXJVEirosunFZwT6gDWEyuWmHTh7MTIQSsvFX3LhQxK2f4c6/cZpmoa0HBg7n3NccP+VMKtv+NlZW19Y3Nmtb5vbO7t6+dXDYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59PzJ7czvPYKQLIkf1DQFNyKjmIWMEqUlzzrOh+WQXEBQmMNUMi93CrPwrLrdsEvgZeJUpI4qtD3raxgkNIsgVpQTKQeOnSo3J0IxykGPziSkhE7ICAaaxiQC6ebl7gKfaSXAYSL0ixUu1d8dOYmknEa+royIGstFbyb+5w0yFV67OYvTTEFM54vCjGOV4FkaOGACqOJTTQgVTN+K6ZgIQpXOzNQhOItfXibdi4Zz2WjeN+utmyqOGjpBp+gcOegKtdAdaqMOoqhAz+gVvRlPxovxbnzMS1eMqucI/YHx+QPD6ZaE</latexit>

 1
<latexit sha1_base64="3UlIlZ2/TCrBm1Dd1UIOipx6iwg=">AAACAXicbVDLSsNAFJ3UV42vqBvBTbAIrkoiRbssunFZwdZCG8JkctMOnUzCzEQooW78FTcuFHHrX7jzb5ymWWjrgYHDOfc1J0gZlcpxvo3Kyura+kZ109za3tnds/YPujLJBIEOSVgiegGWwCiHjqKKQS8VgOOAwX0wvp759w8gJE34nZqk4MV4yGlECVZa8q2jfFAMyQWEU3OQSurnbnNqTn2r5tSdAvYycUtSQyXavvU1CBOSxcAVYVjKvuukysuxUJQw0LMzCSkmYzyEvqYcxyC9vFg+tU+1EtpRIvTjyi7U3x05jqWcxIGujLEayUVvJv7n9TMVNb2c8jRTwMl8UZQxWyX2LA47pAKIYhNNMBFU32qTERaYKB2aqUNwF7+8TLrndfei3rht1FpXZRxVdIxO0Bly0SVqoRvURh1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD0aVlsY=</latexit>

 18

<latexit sha1_base64="SeODojV5Pu9747eZtw9y2CcpYmk=">AAACAXicbVDLSsNAFJ3UV42vqBvBTbAIrkoipbosunFZwdZCG8JkctMOnUzCzEQooW78FTcuFHHrX7jzb5ymWWjrgYHDOfc1J0gZlcpxvo3Kyura+kZ109za3tnds/YPujLJBIEOSVgiegGWwCiHjqKKQS8VgOOAwX0wvp759w8gJE34nZqk4MV4yGlECVZa8q2jfFAMyQWEU3OQSurnbnNqTn2r5tSdAvYycUtSQyXavvU1CBOSxcAVYVjKvuukysuxUJQw0LMzCSkmYzyEvqYcxyC9vFg+tU+1EtpRIvTjyi7U3x05jqWcxIGujLEayUVvJv7n9TMVXXo55WmmgJP5oihjtkrsWRx2SAUQxSaaYCKovtUmIywwUTo0U4fgLn55mXTP626z3rht1FpXZRxVdIxO0Bly0QVqoRvURh1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD0OHlsQ=</latexit>

 16

<latexit sha1_base64="Yc88XJI9AXgW1+Mo60n76H66oDk=">AAACAXicbVDLSsNAFL2prxpfUTeCm2ARXJVEirosunFZwT6gDWEymbRDJ5MwMxFKqBt/xY0LRdz6F+78G6dpFtp6YOBwzn3NCVJGpXKcb6Oysrq2vlHdNLe2d3b3rP2DjkwygUkbJywRvQBJwignbUUVI71UEBQHjHSD8c3M7z4QIWnC79UkJV6MhpxGFCOlJd86ygfFkFyQcGoOUkn93G1Mzalv1Zy6U8BeJm5JalCi5VtfgzDBWUy4wgxJ2XedVHk5EopiRvTsTJIU4TEakr6mHMVEenmxfGqfaiW0o0Tox5VdqL87chRLOYkDXRkjNZKL3kz8z+tnKrrycsrTTBGO54uijNkqsWdx2CEVBCs20QRhQfWtNh4hgbDSoZk6BHfxy8ukc153L+qNu0ateV3GUYVjOIEzcOESmnALLWgDhkd4hld4M56MF+Pd+JiXVoyy5xD+wPj8AUB5lsI=</latexit>

 14

<latexit sha1_base64="9Alc/UbuQzJSpMx7i3HVGT/Nj7A=">AAACAXicbVDLSsNAFJ34rPEVdSO4CRbBVUm0qMuiG5cV7APaECaT23boZBJmJkIJceOvuHGhiFv/wp1/4zTNQlsPDBzOua85QcKoVI7zbSwtr6yurVc2zM2t7Z1da2+/LeNUEGiRmMWiG2AJjHJoKaoYdBMBOAoYdILxzdTvPICQNOb3apKAF+EhpwNKsNKSbx1m/WJIJiDMzX4iqZ+557mZ+1bVqTkF7EXilqSKSjR966sfxiSNgCvCsJQ910mUl2GhKGGgZ6cSEkzGeAg9TTmOQHpZsTy3T7QS2oNY6MeVXai/OzIcSTmJAl0ZYTWS895U/M/rpWpw5WWUJ6kCTmaLBimzVWxP47BDKoAoNtEEE0H1rTYZYYGJ0qGZOgR3/suLpH1Wcy9q9bt6tXFdxlFBR+gYnSIXXaIGukVN1EIEPaJn9IrejCfjxXg3PmalS0bZc4D+wPj8AT7ylsE=</latexit>

 13

<latexit sha1_base64="dTImwP76ngJquVwIwAKTmvdgkz4="></latexit>

�i =  i

Y

(Yi,Xj)2E

 ij =  1 13 14 16 18 = (0.0096, 0.0216)

<latexit sha1_base64="zu7J+yVfu/mpCpmFiKv1fKfZLzk=">AAAB+3icbVDLSsNAFJ3UV62vWJduhhahooREfG2EohuXFewDmhAm00k7dDIJMxMxhP6FazcuFHHrj7jr3zh9LLR64F4O59zL3DlBwqhUtj02CkvLK6trxfXSxubW9o65W27JOBWYNHHMYtEJkCSMctJUVDHSSQRBUcBIOxjeTPz2AxGSxvxeZQnxItTnNKQYKS35ZtlNJPWdq5ptnR27UPdD36zalj0F/EucOanWK+7R07ieNXzzy+3FOI0IV5ghKbuOnSgvR0JRzMio5KaSJAgPUZ90NeUoItLLp7eP4IFWejCMhS6u4FT9uZGjSMosCvRkhNRALnoT8T+vm6rw0sspT1JFOJ49FKYMqhhOgoA9KghWLNMEYUH1rRAPkEBY6bhKOgRn8ct/SevEcs6t0zudxjWYoQj2QQXUgAMuQB3cggZoAgwewTN4BW/GyHgx3o2P2WjBmO/sgV8wPr8BWQmVBw==</latexit>

 1 = (0.5, 0.5)
<latexit sha1_base64="adMAotrO5OGC/HYa9ZmpQw6B57E=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkWqoboejGZQX7gCaEyXRah04mYWYihFDwI/wBNy4Ucet3uOvfOH0stPXAhcM593LvPUHMqFS2PTJyS8srq2v59cLG5tb2jrm715RRIjBp4IhFoh0gSRjlpKGoYqQdC4LCgJFWMLgZ+61HIiSN+L1KY+KFqM9pj2KktOSbB24sqZ8558Orsm1VT11oW5Vj3yzZlj0BXCTOjJRqRffkeVRL67757XYjnISEK8yQlB3HjpWXIaEoZmRYcBNJYoQHqE86mnIUEullk/OH8EgrXdiLhC6u4ET9PZGhUMo0DHRniNSDnPfG4n9eJ1G9Sy+jPE4U4Xi6qJcwqCI4zgJ2qSBYsVQThAXVt0L8gATCSidW0CE48y8vkuaZ5VStyp1O4xpMkQeHoAjKwAEXoAZuQR00AAYZeAFv4N14Ml6ND+Nz2pozZjP74A+Mrx+j7ZZQ</latexit>

 13 = (0.6, 0.4)
<latexit sha1_base64="H13mxbTWa0oDUfGIGN/qxnVpC8Q=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkUqoboejGZQX7gCaEyXTaDp1MwsxECKHgR/gDblwo4tbvcNe/cfpYaOuBC4dz7uXee4KYUalse2zkVlbX1jfym4Wt7Z3dPXP/oCmjRGDSwBGLRDtAkjDKSUNRxUg7FgSFASOtYHg78VuPREga8QeVxsQLUZ/THsVIack3j9xYUj9zKqPrsm1Vzl1oW9VT3yzZlj0FXCbOnJRqRffseVxL67757XYjnISEK8yQlB3HjpWXIaEoZmRUcBNJYoSHqE86mnIUEull0/NH8EQrXdiLhC6u4FT9PZGhUMo0DHRniNRALnoT8T+vk6jelZdRHieKcDxb1EsYVBGcZAG7VBCsWKoJwoLqWyEeIIGw0okVdAjO4svLpHlhOVWrcq/TuAEz5MExKIIycMAlqIE7UAcNgEEGXsAbeDeejFfjw/icteaM+cwh+APj6welcpZR</latexit>

 14 = (0.4, 0.6)
<latexit sha1_base64="Zl9BOo7Rc9A3T00H/9WxQ4W9LNs=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkIlUXQtGNywr2AU0Ik+m0HTqZhJmJEELBj/AH3LhQxK3f4a5/4/Sx0NYDFw7n3Mu99wQxo1LZ9sjILS2vrK7l1wsbm1vbO+buXkNGicCkjiMWiVaAJGGUk7qiipFWLAgKA0aaweB27DcfiZA04g8qjYkXoh6nXYqR0pJvHrixpH7mVIbXZdtyTl1oW1fHvlmyLXsCuEicGSlVi+7J86ia1nzz2+1EOAkJV5ghKduOHSsvQ0JRzMiw4CaSxAgPUI+0NeUoJNLLJucP4ZFWOrAbCV1cwYn6eyJDoZRpGOjOEKm+nPfG4n9eO1HdSy+jPE4U4Xi6qJswqCI4zgJ2qCBYsVQThAXVt0LcRwJhpRMr6BCc+ZcXSePMcirW+b1O4wZMkQeHoAjKwAEXoAruQA3UAQYZeAFv4N14Ml6ND+Nz2pozZjP74A+Mrx+ogpZT</latexit>

 16 = (0.1, 0.9)
<latexit sha1_base64="qjLHrdipkfiIrrvzLh4up10C8MQ=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkRbQboejGZQX7gCaEyXTaDp1MwsxECKHgR/gDblwo4tbvcNe/cfpYaOuBC4dz7uXee4KYUalse2zkVlbX1jfym4Wt7Z3dPXP/oCmjRGDSwBGLRDtAkjDKSUNRxUg7FgSFASOtYHg78VuPREga8QeVxsQLUZ/THsVIack3j9xYUj9zqqPrsm1Vz11oW5VT3yzZlj0FXCbOnJRqRffseVxL67757XYjnISEK8yQlB3HjpWXIaEoZmRUcBNJYoSHqE86mnIUEull0/NH8EQrXdiLhC6u4FT9PZGhUMo0DHRniNRALnoT8T+vk6he1csojxNFOJ4t6iUMqghOsoBdKghWLNUEYUH1rRAPkEBY6cQKOgRn8eVl0qxYzqV1ca/TuAEz5MExKIIycMAVqIE7UAcNgEEGXsAbeDeejFfjw/icteaM+cwh+APj6werzpZV</latexit>

 18 = (0.8, 0.2)
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Ø

<latexit sha1_base64="7/lvYjzWyHI1dN0/Ex5ImJDWDaE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuilqG2FgmaB6QLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsH12G/cU6VZJO/MMKa+wD3JQkawsdJts3PWyRfcojsBWiTejBRKB9Vv9l7+qHTyn+1uRBJBpSEca93y3Nj4KVaGEU5HuXaiaYzJAPdoy1KJBdV+Ojl1hI6t0kVhpGxJgybq74kUC62HIrCdApu+nvfG4n9eKzHhlZ8yGSeGSjJdFCYcmQiN/0ZdpigxfGgJJorZWxHpY4WJsenkbAje/MuLpH5a9C6K51WbRhmmyMIhHMEJeHAJJbiBCtSAQA8e4AmeHe48Oi/O67Q148xm9uEPnLcfv3+RKA==</latexit>

X3
<latexit sha1_base64="zvvYxHuwcldu5UgZNxFfPkQJWiM=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuBLUMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6KpZpNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPwQORKQ==</latexit>

X4

<latexit sha1_base64="0JRvL+ju/0bOz0s46w675LEO1zI=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKu+CpDbCwTNA9IljA7mU2GzMwuM7NCWPIJNhaK2Nr6F36BnY3f4uRRaOKBC4dz7uXee4KYM21c98vJLC2vrK5l13Mbm1vbO/ndvbqOEkVojUQ8Us0Aa8qZpDXDDKfNWFEsAk4bweB67DfuqdIskndmGFNf4J5kISPYWOm22Tnv5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjwyk+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8tehfFs6pNowxTZOEQjuAEPLiEEtxABWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPwoeRKg==</latexit>

X5
<latexit sha1_base64="/L+TrV1OLe3UIqQqBHOjtLim1bE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiLEMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6LFzWbRgVmyMIxnMAZeFCCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxY+RLA==</latexit>

X7

<latexit sha1_base64="++l5XhN5AnYXfuvGIU7DsiKzrjw=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuSLQMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9ErFi5pNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxAuRKw==</latexit>

X6

<latexit sha1_base64="aZt+BVJNRYvktSaEJ0AOb0W6uzo=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiKYMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCkp8yESeGCjJbFCYcGYkmf6MeU5QYPrIEE8XsrYgMsMLE2HRyNgRv8eVl0jgvepfFi5pNowIzZOEYTuAMPLiCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxxORLQ==</latexit>

X8

<latexit sha1_base64="he2iy8edPYBysQNQ17bPtTENin4=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiI8uxMYyQfOAZAmzk9lkyMzsMjMrhCWfYGOhiK2tf+EX2Nn4LU4ehSYeuHA4517uvSeIOdPGdb+czNLyyupadj23sbm1vZPf3avrKFGE1kjEI9UMsKacSVozzHDajBXFIuC0EQyux37jnirNInlnhjH1Be5JFjKCjZVum52rTr7gFt0J0CLxZqRQOqh+s/fyR6WT/2x3I5IIKg3hWOuW58bGT7EyjHA6yrUTTWNMBrhHW5ZKLKj208mpI3RslS4KI2VLGjRRf0+kWGg9FIHtFNj09bw3Fv/zWokJL/2UyTgxVJLpojDhyERo/DfqMkWJ4UNLMFHM3opIHytMjE0nZ0Pw5l9eJPXTondePKvaNMowRRYO4QhOwIMLKMENVKAGBHrwAE/w7HDn0XlxXqetGWc2sw9/4Lz9AMiXkS4=</latexit>

X9

<latexit sha1_base64="xNN7WuqyF6RUd/RZAcxwOpiEFFY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiFqG2FgmaB6SLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsHV2G/cU6VZJG/NMKa+wD3JQkawsdLNXcfr5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjw0k+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8teufFs6pNowxTZOEQjuAEPLiAElxDBWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPvf2RJw==</latexit>

Y1

<latexit sha1_base64="/BXU8hPuzVBdp8JBG3b0zgnuP2A=">AAAB6nicbVC7SgNBFL3jM8ZXVLCxGQyCVdgNopYhNpYJmockS5idzCZDZmeXmVkhLPkEGwtFbG39C7/AzsZvcfIoNPHAhcM593LvPX4suDaO84WWlldW19YzG9nNre2d3dzefl1HiaKsRiMRqaZPNBNcsprhRrBmrBgJfcEa/uBq7DfumdI8krdmGDMvJD3JA06JsdLNXafYyeWdgjMBXiTujORLh9Vv/l7+qHRyn+1uRJOQSUMF0brlOrHxUqIMp4KNsu1Es5jQAemxlqWShEx76eTUET6xShcHkbIlDZ6ovydSEmo9DH3bGRLT1/PeWPzPayUmuPRSLuPEMEmni4JEYBPh8d+4yxWjRgwtIVRxeyumfaIINTadrA3BnX95kdSLBfe8cFa1aZRhigwcwTGcggsXUIJrqEANKPTgAZ7gGQn0iF7Q67R1Cc1mDuAP0NsPv4GRKA==</latexit>

Y2

<latexit sha1_base64="4pBtzcc03uacctnwmmX6eRRnngg=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR6qYkpajLohuXFewD2hAm00k7dCYTZiZKiF34K25cKOLW33Dn3zhts9DWAxcO59zLvfcEMaNKO863VVhZXVvfKG6WtrZ3dvfs/YO2EonEpIUFE7IbIEUYjUhLU81IN5YE8YCRTjC+nvqdeyIVFdGdTmPicTSMaEgx0kby7SPuZ25f0uFIIynFQ21SSf3amW+XnaozA1wmbk7KIEfTt7/6A4ETTiKNGVKq5zqx9jIkNcWMTEr9RJEY4TEakp6hEeJEedns/gk8NcoAhkKaijScqb8nMsSVSnlgOjnSI7XoTcX/vF6iw0svo1GcaBLh+aIwYVALOA0DDqgkWLPUEIQlNbdCPEISYW0iK5kQ3MWXl0m7VnXPq/XberlxlcdRBMfgBFSACy5AA9yAJmgBDB7BM3gFb9aT9WK9Wx/z1oKVzxyCP7A+fwBq2JW3</latexit>

m1!2(y2)

<latexit sha1_base64="xvsUycFIjGRKpKpKnaWS7bv2mYU=">AAACAHicbVDLSsNAFJ34rPEVdeHCzWARXJVEirosunFZwT6gDWEyuWmHTh7MTIQSsvFX3LhQxK2f4c6/cZpmoa0HBg7n3NccP+VMKtv+NlZW19Y3Nmtb5vbO7t6+dXDYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59PzJ7czvPYKQLIkf1DQFNyKjmIWMEqUlzzrOh+WQXEBQmMNUMi93CrPwrLrdsEvgZeJUpI4qtD3raxgkNIsgVpQTKQeOnSo3J0IxykGPziSkhE7ICAaaxiQC6ebl7gKfaSXAYSL0ixUu1d8dOYmknEa+royIGstFbyb+5w0yFV67OYvTTEFM54vCjGOV4FkaOGACqOJTTQgVTN+K6ZgIQpXOzNQhOItfXibdi4Zz2WjeN+utmyqOGjpBp+gcOegKtdAdaqMOoqhAz+gVvRlPxovxbnzMS1eMqucI/YHx+QPD6ZaE</latexit>

 1
<latexit sha1_base64="3UlIlZ2/TCrBm1Dd1UIOipx6iwg=">AAACAXicbVDLSsNAFJ3UV42vqBvBTbAIrkoiRbssunFZwdZCG8JkctMOnUzCzEQooW78FTcuFHHrX7jzb5ymWWjrgYHDOfc1J0gZlcpxvo3Kyura+kZ109za3tnds/YPujLJBIEOSVgiegGWwCiHjqKKQS8VgOOAwX0wvp759w8gJE34nZqk4MV4yGlECVZa8q2jfFAMyQWEU3OQSurnbnNqTn2r5tSdAvYycUtSQyXavvU1CBOSxcAVYVjKvuukysuxUJQw0LMzCSkmYzyEvqYcxyC9vFg+tU+1EtpRIvTjyi7U3x05jqWcxIGujLEayUVvJv7n9TMVNb2c8jRTwMl8UZQxWyX2LA47pAKIYhNNMBFU32qTERaYKB2aqUNwF7+8TLrndfei3rht1FpXZRxVdIxO0Bly0SVqoRvURh1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD0aVlsY=</latexit>

 18

<latexit sha1_base64="SeODojV5Pu9747eZtw9y2CcpYmk=">AAACAXicbVDLSsNAFJ3UV42vqBvBTbAIrkoipbosunFZwdZCG8JkctMOnUzCzEQooW78FTcuFHHrX7jzb5ymWWjrgYHDOfc1J0gZlcpxvo3Kyura+kZ109za3tnds/YPujLJBIEOSVgiegGWwCiHjqKKQS8VgOOAwX0wvp759w8gJE34nZqk4MV4yGlECVZa8q2jfFAMyQWEU3OQSurnbnNqTn2r5tSdAvYycUtSQyXavvU1CBOSxcAVYVjKvuukysuxUJQw0LMzCSkmYzyEvqYcxyC9vFg+tU+1EtpRIvTjyi7U3x05jqWcxIGujLEayUVvJv7n9TMVXXo55WmmgJP5oihjtkrsWRx2SAUQxSaaYCKovtUmIywwUTo0U4fgLn55mXTP626z3rht1FpXZRxVdIxO0Bly0QVqoRvURh1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD0OHlsQ=</latexit>

 16

<latexit sha1_base64="Yc88XJI9AXgW1+Mo60n76H66oDk=">AAACAXicbVDLSsNAFL2prxpfUTeCm2ARXJVEirosunFZwT6gDWEymbRDJ5MwMxFKqBt/xY0LRdz6F+78G6dpFtp6YOBwzn3NCVJGpXKcb6Oysrq2vlHdNLe2d3b3rP2DjkwygUkbJywRvQBJwignbUUVI71UEBQHjHSD8c3M7z4QIWnC79UkJV6MhpxGFCOlJd86ygfFkFyQcGoOUkn93G1Mzalv1Zy6U8BeJm5JalCi5VtfgzDBWUy4wgxJ2XedVHk5EopiRvTsTJIU4TEakr6mHMVEenmxfGqfaiW0o0Tox5VdqL87chRLOYkDXRkjNZKL3kz8z+tnKrrycsrTTBGO54uijNkqsWdx2CEVBCs20QRhQfWtNh4hgbDSoZk6BHfxy8ukc153L+qNu0ateV3GUYVjOIEzcOESmnALLWgDhkd4hld4M56MF+Pd+JiXVoyy5xD+wPj8AUB5lsI=</latexit>

 14

<latexit sha1_base64="9Alc/UbuQzJSpMx7i3HVGT/Nj7A=">AAACAXicbVDLSsNAFJ34rPEVdSO4CRbBVUm0qMuiG5cV7APaECaT23boZBJmJkIJceOvuHGhiFv/wp1/4zTNQlsPDBzOua85QcKoVI7zbSwtr6yurVc2zM2t7Z1da2+/LeNUEGiRmMWiG2AJjHJoKaoYdBMBOAoYdILxzdTvPICQNOb3apKAF+EhpwNKsNKSbx1m/WJIJiDMzX4iqZ+557mZ+1bVqTkF7EXilqSKSjR966sfxiSNgCvCsJQ910mUl2GhKGGgZ6cSEkzGeAg9TTmOQHpZsTy3T7QS2oNY6MeVXai/OzIcSTmJAl0ZYTWS895U/M/rpWpw5WWUJ6kCTmaLBimzVWxP47BDKoAoNtEEE0H1rTYZYYGJ0qGZOgR3/suLpH1Wcy9q9bt6tXFdxlFBR+gYnSIXXaIGukVN1EIEPaJn9IrejCfjxXg3PmalS0bZc4D+wPj8AT7ylsE=</latexit>

 13

<latexit sha1_base64="dTImwP76ngJquVwIwAKTmvdgkz4="></latexit>

�i =  i

Y

(Yi,Xj)2E

 ij =  1 13 14 16 18 = (0.0096, 0.0216)

<latexit sha1_base64="B6At26q3j9CkhDOj8jyMUE5s154="></latexit>

mi!j (yj) =
X

yi2L

 ij (yi, yj)�i (yi)
Y

Yk2Ni\Y\Yj

mk!i (yi)

=
X

y12L

 12 (y1, y2)�1 (y1)
Y

Yk2N1\Y\Y2

mk!1 (y1) =
X

y12L

 12 (y1, y2)�1 (y1)

<latexit sha1_base64="zu7J+yVfu/mpCpmFiKv1fKfZLzk=">AAAB+3icbVDLSsNAFJ3UV62vWJduhhahooREfG2EohuXFewDmhAm00k7dDIJMxMxhP6FazcuFHHrj7jr3zh9LLR64F4O59zL3DlBwqhUtj02CkvLK6trxfXSxubW9o65W27JOBWYNHHMYtEJkCSMctJUVDHSSQRBUcBIOxjeTPz2AxGSxvxeZQnxItTnNKQYKS35ZtlNJPWdq5ptnR27UPdD36zalj0F/EucOanWK+7R07ieNXzzy+3FOI0IV5ghKbuOnSgvR0JRzMio5KaSJAgPUZ90NeUoItLLp7eP4IFWejCMhS6u4FT9uZGjSMosCvRkhNRALnoT8T+vm6rw0sspT1JFOJ49FKYMqhhOgoA9KghWLNMEYUH1rRAPkEBY6bhKOgRn8ct/SevEcs6t0zudxjWYoQj2QQXUgAMuQB3cggZoAgwewTN4BW/GyHgx3o2P2WjBmO/sgV8wPr8BWQmVBw==</latexit>

 1 = (0.5, 0.5)
<latexit sha1_base64="adMAotrO5OGC/HYa9ZmpQw6B57E=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkWqoboejGZQX7gCaEyXRah04mYWYihFDwI/wBNy4Ucet3uOvfOH0stPXAhcM593LvPUHMqFS2PTJyS8srq2v59cLG5tb2jrm715RRIjBp4IhFoh0gSRjlpKGoYqQdC4LCgJFWMLgZ+61HIiSN+L1KY+KFqM9pj2KktOSbB24sqZ8558Orsm1VT11oW5Vj3yzZlj0BXCTOjJRqRffkeVRL67757XYjnISEK8yQlB3HjpWXIaEoZmRYcBNJYoQHqE86mnIUEullk/OH8EgrXdiLhC6u4ET9PZGhUMo0DHRniNSDnPfG4n9eJ1G9Sy+jPE4U4Xi6qJcwqCI4zgJ2qSBYsVQThAXVt0L8gATCSidW0CE48y8vkuaZ5VStyp1O4xpMkQeHoAjKwAEXoAZuQR00AAYZeAFv4N14Ml6ND+Nz2pozZjP74A+Mrx+j7ZZQ</latexit>

 13 = (0.6, 0.4)
<latexit sha1_base64="H13mxbTWa0oDUfGIGN/qxnVpC8Q=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkUqoboejGZQX7gCaEyXTaDp1MwsxECKHgR/gDblwo4tbvcNe/cfpYaOuBC4dz7uXee4KYUalse2zkVlbX1jfym4Wt7Z3dPXP/oCmjRGDSwBGLRDtAkjDKSUNRxUg7FgSFASOtYHg78VuPREga8QeVxsQLUZ/THsVIack3j9xYUj9zKqPrsm1Vzl1oW9VT3yzZlj0FXCbOnJRqRffseVxL67757XYjnISEK8yQlB3HjpWXIaEoZmRUcBNJYoSHqE86mnIUEull0/NH8EQrXdiLhC6u4FT9PZGhUMo0DHRniNRALnoT8T+vk6jelZdRHieKcDxb1EsYVBGcZAG7VBCsWKoJwoLqWyEeIIGw0okVdAjO4svLpHlhOVWrcq/TuAEz5MExKIIycMAlqIE7UAcNgEEGXsAbeDeejFfjw/icteaM+cwh+APj6welcpZR</latexit>

 14 = (0.4, 0.6)
<latexit sha1_base64="Zl9BOo7Rc9A3T00H/9WxQ4W9LNs=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkIlUXQtGNywr2AU0Ik+m0HTqZhJmJEELBj/AH3LhQxK3f4a5/4/Sx0NYDFw7n3Mu99wQxo1LZ9sjILS2vrK7l1wsbm1vbO+buXkNGicCkjiMWiVaAJGGUk7qiipFWLAgKA0aaweB27DcfiZA04g8qjYkXoh6nXYqR0pJvHrixpH7mVIbXZdtyTl1oW1fHvlmyLXsCuEicGSlVi+7J86ia1nzz2+1EOAkJV5ghKduOHSsvQ0JRzMiw4CaSxAgPUI+0NeUoJNLLJucP4ZFWOrAbCV1cwYn6eyJDoZRpGOjOEKm+nPfG4n9eO1HdSy+jPE4U4Xi6qJswqCI4zgJ2qCBYsVQThAXVt0LcRwJhpRMr6BCc+ZcXSePMcirW+b1O4wZMkQeHoAjKwAEXoAruQA3UAQYZeAFv4N14Ml6ND+Nz2pozZjP74A+Mrx+ogpZT</latexit>

 16 = (0.1, 0.9)
<latexit sha1_base64="qjLHrdipkfiIrrvzLh4up10C8MQ=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkRbQboejGZQX7gCaEyXTaDp1MwsxECKHgR/gDblwo4tbvcNe/cfpYaOuBC4dz7uXee4KYUalse2zkVlbX1jfym4Wt7Z3dPXP/oCmjRGDSwBGLRDtAkjDKSUNRxUg7FgSFASOtYHg78VuPREga8QeVxsQLUZ/THsVIack3j9xYUj9zqqPrsm1Vz11oW5VT3yzZlj0FXCbOnJRqRffseVxL67757XYjnISEK8yQlB3HjpWXIaEoZmRUcBNJYoSHqE86mnIUEull0/NH8EQrXdiLhC6u4FT9PZGhUMo0DHRniNRALnoT8T+vk6he1csojxNFOJ4t6iUMqghOsoBdKghWLNUEYUH1rRAPkEBY6cQKOgRn8eVl0qxYzqV1ca/TuAEz5MExKIIycMAVqIE7UAcNgEEGXsAbeDeejFfjw/icteaM+cwh+APj6werzpZV</latexit>

 18 = (0.8, 0.2)
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Ø

<latexit sha1_base64="7/lvYjzWyHI1dN0/Ex5ImJDWDaE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuilqG2FgmaB6QLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsH12G/cU6VZJO/MMKa+wD3JQkawsdJts3PWyRfcojsBWiTejBRKB9Vv9l7+qHTyn+1uRBJBpSEca93y3Nj4KVaGEU5HuXaiaYzJAPdoy1KJBdV+Ojl1hI6t0kVhpGxJgybq74kUC62HIrCdApu+nvfG4n9eKzHhlZ8yGSeGSjJdFCYcmQiN/0ZdpigxfGgJJorZWxHpY4WJsenkbAje/MuLpH5a9C6K51WbRhmmyMIhHMEJeHAJJbiBCtSAQA8e4AmeHe48Oi/O67Q148xm9uEPnLcfv3+RKA==</latexit>

X3
<latexit sha1_base64="zvvYxHuwcldu5UgZNxFfPkQJWiM=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuBLUMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6KpZpNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPwQORKQ==</latexit>

X4

<latexit sha1_base64="0JRvL+ju/0bOz0s46w675LEO1zI=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKu+CpDbCwTNA9IljA7mU2GzMwuM7NCWPIJNhaK2Nr6F36BnY3f4uRRaOKBC4dz7uXee4KYM21c98vJLC2vrK5l13Mbm1vbO/ndvbqOEkVojUQ8Us0Aa8qZpDXDDKfNWFEsAk4bweB67DfuqdIskndmGFNf4J5kISPYWOm22Tnv5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjwyk+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8tehfFs6pNowxTZOEQjuAEPLiEEtxABWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPwoeRKg==</latexit>

X5
<latexit sha1_base64="/L+TrV1OLe3UIqQqBHOjtLim1bE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiLEMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6LFzWbRgVmyMIxnMAZeFCCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxY+RLA==</latexit>

X7

<latexit sha1_base64="++l5XhN5AnYXfuvGIU7DsiKzrjw=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuSLQMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9ErFi5pNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxAuRKw==</latexit>

X6

<latexit sha1_base64="aZt+BVJNRYvktSaEJ0AOb0W6uzo=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiKYMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCkp8yESeGCjJbFCYcGYkmf6MeU5QYPrIEE8XsrYgMsMLE2HRyNgRv8eVl0jgvepfFi5pNowIzZOEYTuAMPLiCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxxORLQ==</latexit>

X8

<latexit sha1_base64="he2iy8edPYBysQNQ17bPtTENin4=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiI8uxMYyQfOAZAmzk9lkyMzsMjMrhCWfYGOhiK2tf+EX2Nn4LU4ehSYeuHA4517uvSeIOdPGdb+czNLyyupadj23sbm1vZPf3avrKFGE1kjEI9UMsKacSVozzHDajBXFIuC0EQyux37jnirNInlnhjH1Be5JFjKCjZVum52rTr7gFt0J0CLxZqRQOqh+s/fyR6WT/2x3I5IIKg3hWOuW58bGT7EyjHA6yrUTTWNMBrhHW5ZKLKj208mpI3RslS4KI2VLGjRRf0+kWGg9FIHtFNj09bw3Fv/zWokJL/2UyTgxVJLpojDhyERo/DfqMkWJ4UNLMFHM3opIHytMjE0nZ0Pw5l9eJPXTondePKvaNMowRRYO4QhOwIMLKMENVKAGBHrwAE/w7HDn0XlxXqetGWc2sw9/4Lz9AMiXkS4=</latexit>

X9

<latexit sha1_base64="xNN7WuqyF6RUd/RZAcxwOpiEFFY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiFqG2FgmaB6SLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsHV2G/cU6VZJG/NMKa+wD3JQkawsdLNXcfr5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjw0k+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8teufFs6pNowxTZOEQjuAEPLiAElxDBWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPvf2RJw==</latexit>

Y1

<latexit sha1_base64="/BXU8hPuzVBdp8JBG3b0zgnuP2A=">AAAB6nicbVC7SgNBFL3jM8ZXVLCxGQyCVdgNopYhNpYJmockS5idzCZDZmeXmVkhLPkEGwtFbG39C7/AzsZvcfIoNPHAhcM593LvPX4suDaO84WWlldW19YzG9nNre2d3dzefl1HiaKsRiMRqaZPNBNcsprhRrBmrBgJfcEa/uBq7DfumdI8krdmGDMvJD3JA06JsdLNXafYyeWdgjMBXiTujORLh9Vv/l7+qHRyn+1uRJOQSUMF0brlOrHxUqIMp4KNsu1Es5jQAemxlqWShEx76eTUET6xShcHkbIlDZ6ovydSEmo9DH3bGRLT1/PeWPzPayUmuPRSLuPEMEmni4JEYBPh8d+4yxWjRgwtIVRxeyumfaIINTadrA3BnX95kdSLBfe8cFa1aZRhigwcwTGcggsXUIJrqEANKPTgAZ7gGQn0iF7Q67R1Cc1mDuAP0NsPv4GRKA==</latexit>

Y2

<latexit sha1_base64="4pBtzcc03uacctnwmmX6eRRnngg=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR6qYkpajLohuXFewD2hAm00k7dCYTZiZKiF34K25cKOLW33Dn3zhts9DWAxcO59zLvfcEMaNKO863VVhZXVvfKG6WtrZ3dvfs/YO2EonEpIUFE7IbIEUYjUhLU81IN5YE8YCRTjC+nvqdeyIVFdGdTmPicTSMaEgx0kby7SPuZ25f0uFIIynFQ21SSf3amW+XnaozA1wmbk7KIEfTt7/6A4ETTiKNGVKq5zqx9jIkNcWMTEr9RJEY4TEakp6hEeJEedns/gk8NcoAhkKaijScqb8nMsSVSnlgOjnSI7XoTcX/vF6iw0svo1GcaBLh+aIwYVALOA0DDqgkWLPUEIQlNbdCPEISYW0iK5kQ3MWXl0m7VnXPq/XberlxlcdRBMfgBFSACy5AA9yAJmgBDB7BM3gFb9aT9WK9Wx/z1oKVzxyCP7A+fwBq2JW3</latexit>

m1!2(y2)

<latexit sha1_base64="xvsUycFIjGRKpKpKnaWS7bv2mYU=">AAACAHicbVDLSsNAFJ34rPEVdeHCzWARXJVEirosunFZwT6gDWEyuWmHTh7MTIQSsvFX3LhQxK2f4c6/cZpmoa0HBg7n3NccP+VMKtv+NlZW19Y3Nmtb5vbO7t6+dXDYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59PzJ7czvPYKQLIkf1DQFNyKjmIWMEqUlzzrOh+WQXEBQmMNUMi93CrPwrLrdsEvgZeJUpI4qtD3raxgkNIsgVpQTKQeOnSo3J0IxykGPziSkhE7ICAaaxiQC6ebl7gKfaSXAYSL0ixUu1d8dOYmknEa+royIGstFbyb+5w0yFV67OYvTTEFM54vCjGOV4FkaOGACqOJTTQgVTN+K6ZgIQpXOzNQhOItfXibdi4Zz2WjeN+utmyqOGjpBp+gcOegKtdAdaqMOoqhAz+gVvRlPxovxbnzMS1eMqucI/YHx+QPD6ZaE</latexit>

 1
<latexit sha1_base64="3UlIlZ2/TCrBm1Dd1UIOipx6iwg=">AAACAXicbVDLSsNAFJ3UV42vqBvBTbAIrkoiRbssunFZwdZCG8JkctMOnUzCzEQooW78FTcuFHHrX7jzb5ymWWjrgYHDOfc1J0gZlcpxvo3Kyura+kZ109za3tnds/YPujLJBIEOSVgiegGWwCiHjqKKQS8VgOOAwX0wvp759w8gJE34nZqk4MV4yGlECVZa8q2jfFAMyQWEU3OQSurnbnNqTn2r5tSdAvYycUtSQyXavvU1CBOSxcAVYVjKvuukysuxUJQw0LMzCSkmYzyEvqYcxyC9vFg+tU+1EtpRIvTjyi7U3x05jqWcxIGujLEayUVvJv7n9TMVNb2c8jRTwMl8UZQxWyX2LA47pAKIYhNNMBFU32qTERaYKB2aqUNwF7+8TLrndfei3rht1FpXZRxVdIxO0Bly0SVqoRvURh1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD0aVlsY=</latexit>

 18

<latexit sha1_base64="SeODojV5Pu9747eZtw9y2CcpYmk=">AAACAXicbVDLSsNAFJ3UV42vqBvBTbAIrkoipbosunFZwdZCG8JkctMOnUzCzEQooW78FTcuFHHrX7jzb5ymWWjrgYHDOfc1J0gZlcpxvo3Kyura+kZ109za3tnds/YPujLJBIEOSVgiegGWwCiHjqKKQS8VgOOAwX0wvp759w8gJE34nZqk4MV4yGlECVZa8q2jfFAMyQWEU3OQSurnbnNqTn2r5tSdAvYycUtSQyXavvU1CBOSxcAVYVjKvuukysuxUJQw0LMzCSkmYzyEvqYcxyC9vFg+tU+1EtpRIvTjyi7U3x05jqWcxIGujLEayUVvJv7n9TMVXXo55WmmgJP5oihjtkrsWRx2SAUQxSaaYCKovtUmIywwUTo0U4fgLn55mXTP626z3rht1FpXZRxVdIxO0Bly0QVqoRvURh1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD0OHlsQ=</latexit>

 16

<latexit sha1_base64="Yc88XJI9AXgW1+Mo60n76H66oDk=">AAACAXicbVDLSsNAFL2prxpfUTeCm2ARXJVEirosunFZwT6gDWEymbRDJ5MwMxFKqBt/xY0LRdz6F+78G6dpFtp6YOBwzn3NCVJGpXKcb6Oysrq2vlHdNLe2d3b3rP2DjkwygUkbJywRvQBJwignbUUVI71UEBQHjHSD8c3M7z4QIWnC79UkJV6MhpxGFCOlJd86ygfFkFyQcGoOUkn93G1Mzalv1Zy6U8BeJm5JalCi5VtfgzDBWUy4wgxJ2XedVHk5EopiRvTsTJIU4TEakr6mHMVEenmxfGqfaiW0o0Tox5VdqL87chRLOYkDXRkjNZKL3kz8z+tnKrrycsrTTBGO54uijNkqsWdx2CEVBCs20QRhQfWtNh4hgbDSoZk6BHfxy8ukc153L+qNu0ateV3GUYVjOIEzcOESmnALLWgDhkd4hld4M56MF+Pd+JiXVoyy5xD+wPj8AUB5lsI=</latexit>

 14

<latexit sha1_base64="9Alc/UbuQzJSpMx7i3HVGT/Nj7A=">AAACAXicbVDLSsNAFJ34rPEVdSO4CRbBVUm0qMuiG5cV7APaECaT23boZBJmJkIJceOvuHGhiFv/wp1/4zTNQlsPDBzOua85QcKoVI7zbSwtr6yurVc2zM2t7Z1da2+/LeNUEGiRmMWiG2AJjHJoKaoYdBMBOAoYdILxzdTvPICQNOb3apKAF+EhpwNKsNKSbx1m/WJIJiDMzX4iqZ+557mZ+1bVqTkF7EXilqSKSjR966sfxiSNgCvCsJQ910mUl2GhKGGgZ6cSEkzGeAg9TTmOQHpZsTy3T7QS2oNY6MeVXai/OzIcSTmJAl0ZYTWS895U/M/rpWpw5WWUJ6kCTmaLBimzVWxP47BDKoAoNtEEE0H1rTYZYYGJ0qGZOgR3/suLpH1Wcy9q9bt6tXFdxlFBR+gYnSIXXaIGukVN1EIEPaJn9IrejCfjxXg3PmalS0bZc4D+wPj8AT7ylsE=</latexit>

 13

<latexit sha1_base64="dTImwP76ngJquVwIwAKTmvdgkz4="></latexit>

�i =  i

Y

(Yi,Xj)2E

 ij =  1 13 14 16 18 = (0.0096, 0.0216)

<latexit sha1_base64="B6At26q3j9CkhDOj8jyMUE5s154="></latexit>

mi!j (yj) =
X

yi2L

 ij (yi, yj)�i (yi)
Y

Yk2Ni\Y\Yj

mk!i (yi)

=
X

y12L

 12 (y1, y2)�1 (y1)
Y

Yk2N1\Y\Y2

mk!1 (y1) =
X

y12L

 12 (y1, y2)�1 (y1)

<latexit sha1_base64="zu7J+yVfu/mpCpmFiKv1fKfZLzk=">AAAB+3icbVDLSsNAFJ3UV62vWJduhhahooREfG2EohuXFewDmhAm00k7dDIJMxMxhP6FazcuFHHrj7jr3zh9LLR64F4O59zL3DlBwqhUtj02CkvLK6trxfXSxubW9o65W27JOBWYNHHMYtEJkCSMctJUVDHSSQRBUcBIOxjeTPz2AxGSxvxeZQnxItTnNKQYKS35ZtlNJPWdq5ptnR27UPdD36zalj0F/EucOanWK+7R07ieNXzzy+3FOI0IV5ghKbuOnSgvR0JRzMio5KaSJAgPUZ90NeUoItLLp7eP4IFWejCMhS6u4FT9uZGjSMosCvRkhNRALnoT8T+vm6rw0sspT1JFOJ49FKYMqhhOgoA9KghWLNMEYUH1rRAPkEBY6bhKOgRn8ct/SevEcs6t0zudxjWYoQj2QQXUgAMuQB3cggZoAgwewTN4BW/GyHgx3o2P2WjBmO/sgV8wPr8BWQmVBw==</latexit>

 1 = (0.5, 0.5)
<latexit sha1_base64="adMAotrO5OGC/HYa9ZmpQw6B57E=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkWqoboejGZQX7gCaEyXRah04mYWYihFDwI/wBNy4Ucet3uOvfOH0stPXAhcM593LvPUHMqFS2PTJyS8srq2v59cLG5tb2jrm715RRIjBp4IhFoh0gSRjlpKGoYqQdC4LCgJFWMLgZ+61HIiSN+L1KY+KFqM9pj2KktOSbB24sqZ8558Orsm1VT11oW5Vj3yzZlj0BXCTOjJRqRffkeVRL67757XYjnISEK8yQlB3HjpWXIaEoZmRYcBNJYoQHqE86mnIUEullk/OH8EgrXdiLhC6u4ET9PZGhUMo0DHRniNSDnPfG4n9eJ1G9Sy+jPE4U4Xi6qJcwqCI4zgJ2qSBYsVQThAXVt0L8gATCSidW0CE48y8vkuaZ5VStyp1O4xpMkQeHoAjKwAEXoAZuQR00AAYZeAFv4N14Ml6ND+Nz2pozZjP74A+Mrx+j7ZZQ</latexit>

 13 = (0.6, 0.4)
<latexit sha1_base64="H13mxbTWa0oDUfGIGN/qxnVpC8Q=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkUqoboejGZQX7gCaEyXTaDp1MwsxECKHgR/gDblwo4tbvcNe/cfpYaOuBC4dz7uXee4KYUalse2zkVlbX1jfym4Wt7Z3dPXP/oCmjRGDSwBGLRDtAkjDKSUNRxUg7FgSFASOtYHg78VuPREga8QeVxsQLUZ/THsVIack3j9xYUj9zKqPrsm1Vzl1oW9VT3yzZlj0FXCbOnJRqRffseVxL67757XYjnISEK8yQlB3HjpWXIaEoZmRUcBNJYoSHqE86mnIUEull0/NH8EQrXdiLhC6u4FT9PZGhUMo0DHRniNRALnoT8T+vk6jelZdRHieKcDxb1EsYVBGcZAG7VBCsWKoJwoLqWyEeIIGw0okVdAjO4svLpHlhOVWrcq/TuAEz5MExKIIycMAlqIE7UAcNgEEGXsAbeDeejFfjw/icteaM+cwh+APj6welcpZR</latexit>

 14 = (0.4, 0.6)
<latexit sha1_base64="Zl9BOo7Rc9A3T00H/9WxQ4W9LNs=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkIlUXQtGNywr2AU0Ik+m0HTqZhJmJEELBj/AH3LhQxK3f4a5/4/Sx0NYDFw7n3Mu99wQxo1LZ9sjILS2vrK7l1wsbm1vbO+buXkNGicCkjiMWiVaAJGGUk7qiipFWLAgKA0aaweB27DcfiZA04g8qjYkXoh6nXYqR0pJvHrixpH7mVIbXZdtyTl1oW1fHvlmyLXsCuEicGSlVi+7J86ia1nzz2+1EOAkJV5ghKduOHSsvQ0JRzMiw4CaSxAgPUI+0NeUoJNLLJucP4ZFWOrAbCV1cwYn6eyJDoZRpGOjOEKm+nPfG4n9eO1HdSy+jPE4U4Xi6qJswqCI4zgJ2qCBYsVQThAXVt0LcRwJhpRMr6BCc+ZcXSePMcirW+b1O4wZMkQeHoAjKwAEXoAruQA3UAQYZeAFv4N14Ml6ND+Nz2pozZjP74A+Mrx+ogpZT</latexit>

 16 = (0.1, 0.9)
<latexit sha1_base64="qjLHrdipkfiIrrvzLh4up10C8MQ=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkRbQboejGZQX7gCaEyXTaDp1MwsxECKHgR/gDblwo4tbvcNe/cfpYaOuBC4dz7uXee4KYUalse2zkVlbX1jfym4Wt7Z3dPXP/oCmjRGDSwBGLRDtAkjDKSUNRxUg7FgSFASOtYHg78VuPREga8QeVxsQLUZ/THsVIack3j9xYUj9zqqPrsm1Vz11oW5VT3yzZlj0FXCbOnJRqRffseVxL67757XYjnISEK8yQlB3HjpWXIaEoZmRUcBNJYoSHqE86mnIUEull0/NH8EQrXdiLhC6u4FT9PZGhUMo0DHRniNRALnoT8T+vk6he1csojxNFOJ4t6iUMqghOsoBdKghWLNUEYUH1rRAPkEBY6cQKOgRn8eVl0qxYzqV1ca/TuAEz5MExKIIycMAVqIE7UAcNgEEGXsAbeDeejFfjw/icteaM+cwh+APj6werzpZV</latexit>

 18 = (0.8, 0.2)
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Ø

<latexit sha1_base64="7/lvYjzWyHI1dN0/Ex5ImJDWDaE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuilqG2FgmaB6QLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsH12G/cU6VZJO/MMKa+wD3JQkawsdJts3PWyRfcojsBWiTejBRKB9Vv9l7+qHTyn+1uRBJBpSEca93y3Nj4KVaGEU5HuXaiaYzJAPdoy1KJBdV+Ojl1hI6t0kVhpGxJgybq74kUC62HIrCdApu+nvfG4n9eKzHhlZ8yGSeGSjJdFCYcmQiN/0ZdpigxfGgJJorZWxHpY4WJsenkbAje/MuLpH5a9C6K51WbRhmmyMIhHMEJeHAJJbiBCtSAQA8e4AmeHe48Oi/O67Q148xm9uEPnLcfv3+RKA==</latexit>

X3
<latexit sha1_base64="zvvYxHuwcldu5UgZNxFfPkQJWiM=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuBLUMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6KpZpNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPwQORKQ==</latexit>

X4

<latexit sha1_base64="0JRvL+ju/0bOz0s46w675LEO1zI=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKu+CpDbCwTNA9IljA7mU2GzMwuM7NCWPIJNhaK2Nr6F36BnY3f4uRRaOKBC4dz7uXee4KYM21c98vJLC2vrK5l13Mbm1vbO/ndvbqOEkVojUQ8Us0Aa8qZpDXDDKfNWFEsAk4bweB67DfuqdIskndmGFNf4J5kISPYWOm22Tnv5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjwyk+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8tehfFs6pNowxTZOEQjuAEPLiEEtxABWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPwoeRKg==</latexit>

X5
<latexit sha1_base64="/L+TrV1OLe3UIqQqBHOjtLim1bE=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiLEMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9C6LFzWbRgVmyMIxnMAZeFCCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxY+RLA==</latexit>

X7

<latexit sha1_base64="++l5XhN5AnYXfuvGIU7DsiKzrjw=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuSLQMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCKz9lIk4MFWS2KEw4MhJN/kY9pigxfGQJJorZWxEZYIWJsenkbAje4svLpHFe9ErFi5pNowIzZOEYTuAMPLiEMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxAuRKw==</latexit>

X6

<latexit sha1_base64="aZt+BVJNRYvktSaEJ0AOb0W6uzo=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiKYMsbFM0DwgWcLsZDYZMjuzzMwKYckn2FgoYmvrX/gFdjZ+i5NHoYkHLhzOuZd77wlizrRx3S8ns7K6tr6R3cxtbe/s7uX3DxpaJorQOpFcqlaANeVM0LphhtNWrCiOAk6bwfB64jfvqdJMijsziqkf4b5gISPYWOm21S118wW36E6Blok3J4XyUe2bvVc+qt38Z6cnSRJRYQjHWrc9NzZ+ipVhhNNxrpNoGmMyxH3atlTgiGo/nZ46RqdW6aFQKlvCoKn6eyLFkdajKLCdETYDvehNxP+8dmLCkp8yESeGCjJbFCYcGYkmf6MeU5QYPrIEE8XsrYgMsMLE2HRyNgRv8eVl0jgvepfFi5pNowIzZOEYTuAMPLiCMtxAFepAoA8P8ATPDncenRfnddaaceYzh/AHztsPxxORLQ==</latexit>

X8

<latexit sha1_base64="he2iy8edPYBysQNQ17bPtTENin4=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiI8uxMYyQfOAZAmzk9lkyMzsMjMrhCWfYGOhiK2tf+EX2Nn4LU4ehSYeuHA4517uvSeIOdPGdb+czNLyyupadj23sbm1vZPf3avrKFGE1kjEI9UMsKacSVozzHDajBXFIuC0EQyux37jnirNInlnhjH1Be5JFjKCjZVum52rTr7gFt0J0CLxZqRQOqh+s/fyR6WT/2x3I5IIKg3hWOuW58bGT7EyjHA6yrUTTWNMBrhHW5ZKLKj208mpI3RslS4KI2VLGjRRf0+kWGg9FIHtFNj09bw3Fv/zWokJL/2UyTgxVJLpojDhyERo/DfqMkWJ4UNLMFHM3opIHytMjE0nZ0Pw5l9eJPXTondePKvaNMowRRYO4QhOwIMLKMENVKAGBHrwAE/w7HDn0XlxXqetGWc2sw9/4Lz9AMiXkS4=</latexit>

X9

<latexit sha1_base64="xNN7WuqyF6RUd/RZAcxwOpiEFFY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuiFqG2FgmaB6SLGF2MpsMmZldZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wQxZ9q47peTWVpeWV3Lruc2Nre2d/K7e3UdJYrQGol4pJoB1pQzSWuGGU6bsaJYBJw2gsHV2G/cU6VZJG/NMKa+wD3JQkawsdLNXcfr5Atu0Z0ALRJvRgqlg+o3ey9/VDr5z3Y3Iomg0hCOtW55bmz8FCvDCKejXDvRNMZkgHu0ZanEgmo/nZw6QsdW6aIwUrakQRP190SKhdZDEdhOgU1fz3tj8T+vlZjw0k+ZjBNDJZkuChOOTITGf6MuU5QYPrQEE8XsrYj0scLE2HRyNgRv/uVFUj8teufFs6pNowxTZOEQjuAEPLiAElxDBWpAoAcP8ATPDncenRfnddqacWYz+/AHztsPvf2RJw==</latexit>

Y1

<latexit sha1_base64="/BXU8hPuzVBdp8JBG3b0zgnuP2A=">AAAB6nicbVC7SgNBFL3jM8ZXVLCxGQyCVdgNopYhNpYJmockS5idzCZDZmeXmVkhLPkEGwtFbG39C7/AzsZvcfIoNPHAhcM593LvPX4suDaO84WWlldW19YzG9nNre2d3dzefl1HiaKsRiMRqaZPNBNcsprhRrBmrBgJfcEa/uBq7DfumdI8krdmGDMvJD3JA06JsdLNXafYyeWdgjMBXiTujORLh9Vv/l7+qHRyn+1uRJOQSUMF0brlOrHxUqIMp4KNsu1Es5jQAemxlqWShEx76eTUET6xShcHkbIlDZ6ovydSEmo9DH3bGRLT1/PeWPzPayUmuPRSLuPEMEmni4JEYBPh8d+4yxWjRgwtIVRxeyumfaIINTadrA3BnX95kdSLBfe8cFa1aZRhigwcwTGcggsXUIJrqEANKPTgAZ7gGQn0iF7Q67R1Cc1mDuAP0NsPv4GRKA==</latexit>

Y2

<latexit sha1_base64="4pBtzcc03uacctnwmmX6eRRnngg=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR6qYkpajLohuXFewD2hAm00k7dCYTZiZKiF34K25cKOLW33Dn3zhts9DWAxcO59zLvfcEMaNKO863VVhZXVvfKG6WtrZ3dvfs/YO2EonEpIUFE7IbIEUYjUhLU81IN5YE8YCRTjC+nvqdeyIVFdGdTmPicTSMaEgx0kby7SPuZ25f0uFIIynFQ21SSf3amW+XnaozA1wmbk7KIEfTt7/6A4ETTiKNGVKq5zqx9jIkNcWMTEr9RJEY4TEakp6hEeJEedns/gk8NcoAhkKaijScqb8nMsSVSnlgOjnSI7XoTcX/vF6iw0svo1GcaBLh+aIwYVALOA0DDqgkWLPUEIQlNbdCPEISYW0iK5kQ3MWXl0m7VnXPq/XberlxlcdRBMfgBFSACy5AA9yAJmgBDB7BM3gFb9aT9WK9Wx/z1oKVzxyCP7A+fwBq2JW3</latexit>

m1!2(y2)

<latexit sha1_base64="xvsUycFIjGRKpKpKnaWS7bv2mYU=">AAACAHicbVDLSsNAFJ34rPEVdeHCzWARXJVEirosunFZwT6gDWEyuWmHTh7MTIQSsvFX3LhQxK2f4c6/cZpmoa0HBg7n3NccP+VMKtv+NlZW19Y3Nmtb5vbO7t6+dXDYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59PzJ7czvPYKQLIkf1DQFNyKjmIWMEqUlzzrOh+WQXEBQmMNUMi93CrPwrLrdsEvgZeJUpI4qtD3raxgkNIsgVpQTKQeOnSo3J0IxykGPziSkhE7ICAaaxiQC6ebl7gKfaSXAYSL0ixUu1d8dOYmknEa+royIGstFbyb+5w0yFV67OYvTTEFM54vCjGOV4FkaOGACqOJTTQgVTN+K6ZgIQpXOzNQhOItfXibdi4Zz2WjeN+utmyqOGjpBp+gcOegKtdAdaqMOoqhAz+gVvRlPxovxbnzMS1eMqucI/YHx+QPD6ZaE</latexit>

 1
<latexit sha1_base64="3UlIlZ2/TCrBm1Dd1UIOipx6iwg=">AAACAXicbVDLSsNAFJ3UV42vqBvBTbAIrkoiRbssunFZwdZCG8JkctMOnUzCzEQooW78FTcuFHHrX7jzb5ymWWjrgYHDOfc1J0gZlcpxvo3Kyura+kZ109za3tnds/YPujLJBIEOSVgiegGWwCiHjqKKQS8VgOOAwX0wvp759w8gJE34nZqk4MV4yGlECVZa8q2jfFAMyQWEU3OQSurnbnNqTn2r5tSdAvYycUtSQyXavvU1CBOSxcAVYVjKvuukysuxUJQw0LMzCSkmYzyEvqYcxyC9vFg+tU+1EtpRIvTjyi7U3x05jqWcxIGujLEayUVvJv7n9TMVNb2c8jRTwMl8UZQxWyX2LA47pAKIYhNNMBFU32qTERaYKB2aqUNwF7+8TLrndfei3rht1FpXZRxVdIxO0Bly0SVqoRvURh1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD0aVlsY=</latexit>

 18

<latexit sha1_base64="SeODojV5Pu9747eZtw9y2CcpYmk=">AAACAXicbVDLSsNAFJ3UV42vqBvBTbAIrkoipbosunFZwdZCG8JkctMOnUzCzEQooW78FTcuFHHrX7jzb5ymWWjrgYHDOfc1J0gZlcpxvo3Kyura+kZ109za3tnds/YPujLJBIEOSVgiegGWwCiHjqKKQS8VgOOAwX0wvp759w8gJE34nZqk4MV4yGlECVZa8q2jfFAMyQWEU3OQSurnbnNqTn2r5tSdAvYycUtSQyXavvU1CBOSxcAVYVjKvuukysuxUJQw0LMzCSkmYzyEvqYcxyC9vFg+tU+1EtpRIvTjyi7U3x05jqWcxIGujLEayUVvJv7n9TMVXXo55WmmgJP5oihjtkrsWRx2SAUQxSaaYCKovtUmIywwUTo0U4fgLn55mXTP626z3rht1FpXZRxVdIxO0Bly0QVqoRvURh1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD0OHlsQ=</latexit>

 16

<latexit sha1_base64="Yc88XJI9AXgW1+Mo60n76H66oDk=">AAACAXicbVDLSsNAFL2prxpfUTeCm2ARXJVEirosunFZwT6gDWEymbRDJ5MwMxFKqBt/xY0LRdz6F+78G6dpFtp6YOBwzn3NCVJGpXKcb6Oysrq2vlHdNLe2d3b3rP2DjkwygUkbJywRvQBJwignbUUVI71UEBQHjHSD8c3M7z4QIWnC79UkJV6MhpxGFCOlJd86ygfFkFyQcGoOUkn93G1Mzalv1Zy6U8BeJm5JalCi5VtfgzDBWUy4wgxJ2XedVHk5EopiRvTsTJIU4TEakr6mHMVEenmxfGqfaiW0o0Tox5VdqL87chRLOYkDXRkjNZKL3kz8z+tnKrrycsrTTBGO54uijNkqsWdx2CEVBCs20QRhQfWtNh4hgbDSoZk6BHfxy8ukc153L+qNu0ateV3GUYVjOIEzcOESmnALLWgDhkd4hld4M56MF+Pd+JiXVoyy5xD+wPj8AUB5lsI=</latexit>

 14

<latexit sha1_base64="9Alc/UbuQzJSpMx7i3HVGT/Nj7A=">AAACAXicbVDLSsNAFJ34rPEVdSO4CRbBVUm0qMuiG5cV7APaECaT23boZBJmJkIJceOvuHGhiFv/wp1/4zTNQlsPDBzOua85QcKoVI7zbSwtr6yurVc2zM2t7Z1da2+/LeNUEGiRmMWiG2AJjHJoKaoYdBMBOAoYdILxzdTvPICQNOb3apKAF+EhpwNKsNKSbx1m/WJIJiDMzX4iqZ+557mZ+1bVqTkF7EXilqSKSjR966sfxiSNgCvCsJQ910mUl2GhKGGgZ6cSEkzGeAg9TTmOQHpZsTy3T7QS2oNY6MeVXai/OzIcSTmJAl0ZYTWS895U/M/rpWpw5WWUJ6kCTmaLBimzVWxP47BDKoAoNtEEE0H1rTYZYYGJ0qGZOgR3/suLpH1Wcy9q9bt6tXFdxlFBR+gYnSIXXaIGukVN1EIEPaJn9IrejCfjxXg3PmalS0bZc4D+wPj8AT7ylsE=</latexit>

 13

<latexit sha1_base64="dTImwP76ngJquVwIwAKTmvdgkz4="></latexit>

�i =  i

Y

(Yi,Xj)2E

 ij =  1 13 14 16 18 = (0.0096, 0.0216)

<latexit sha1_base64="B6At26q3j9CkhDOj8jyMUE5s154="></latexit>

mi!j (yj) =
X

yi2L

 ij (yi, yj)�i (yi)
Y

Yk2Ni\Y\Yj

mk!i (yi)

=
X

y12L

 12 (y1, y2)�1 (y1)
Y

Yk2N1\Y\Y2

mk!1 (y1) =
X

y12L

 12 (y1, y2)�1 (y1)

<latexit sha1_base64="zu7J+yVfu/mpCpmFiKv1fKfZLzk=">AAAB+3icbVDLSsNAFJ3UV62vWJduhhahooREfG2EohuXFewDmhAm00k7dDIJMxMxhP6FazcuFHHrj7jr3zh9LLR64F4O59zL3DlBwqhUtj02CkvLK6trxfXSxubW9o65W27JOBWYNHHMYtEJkCSMctJUVDHSSQRBUcBIOxjeTPz2AxGSxvxeZQnxItTnNKQYKS35ZtlNJPWdq5ptnR27UPdD36zalj0F/EucOanWK+7R07ieNXzzy+3FOI0IV5ghKbuOnSgvR0JRzMio5KaSJAgPUZ90NeUoItLLp7eP4IFWejCMhS6u4FT9uZGjSMosCvRkhNRALnoT8T+vm6rw0sspT1JFOJ49FKYMqhhOgoA9KghWLNMEYUH1rRAPkEBY6bhKOgRn8ct/SevEcs6t0zudxjWYoQj2QQXUgAMuQB3cggZoAgwewTN4BW/GyHgx3o2P2WjBmO/sgV8wPr8BWQmVBw==</latexit>

 1 = (0.5, 0.5)
<latexit sha1_base64="adMAotrO5OGC/HYa9ZmpQw6B57E=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkWqoboejGZQX7gCaEyXRah04mYWYihFDwI/wBNy4Ucet3uOvfOH0stPXAhcM593LvPUHMqFS2PTJyS8srq2v59cLG5tb2jrm715RRIjBp4IhFoh0gSRjlpKGoYqQdC4LCgJFWMLgZ+61HIiSN+L1KY+KFqM9pj2KktOSbB24sqZ8558Orsm1VT11oW5Vj3yzZlj0BXCTOjJRqRffkeVRL67757XYjnISEK8yQlB3HjpWXIaEoZmRYcBNJYoQHqE86mnIUEullk/OH8EgrXdiLhC6u4ET9PZGhUMo0DHRniNSDnPfG4n9eJ1G9Sy+jPE4U4Xi6qJcwqCI4zgJ2qSBYsVQThAXVt0L8gATCSidW0CE48y8vkuaZ5VStyp1O4xpMkQeHoAjKwAEXoAZuQR00AAYZeAFv4N14Ml6ND+Nz2pozZjP74A+Mrx+j7ZZQ</latexit>

 13 = (0.6, 0.4)
<latexit sha1_base64="H13mxbTWa0oDUfGIGN/qxnVpC8Q=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkUqoboejGZQX7gCaEyXTaDp1MwsxECKHgR/gDblwo4tbvcNe/cfpYaOuBC4dz7uXee4KYUalse2zkVlbX1jfym4Wt7Z3dPXP/oCmjRGDSwBGLRDtAkjDKSUNRxUg7FgSFASOtYHg78VuPREga8QeVxsQLUZ/THsVIack3j9xYUj9zKqPrsm1Vzl1oW9VT3yzZlj0FXCbOnJRqRffseVxL67757XYjnISEK8yQlB3HjpWXIaEoZmRUcBNJYoSHqE86mnIUEull0/NH8EQrXdiLhC6u4FT9PZGhUMo0DHRniNRALnoT8T+vk6jelZdRHieKcDxb1EsYVBGcZAG7VBCsWKoJwoLqWyEeIIGw0okVdAjO4svLpHlhOVWrcq/TuAEz5MExKIIycMAlqIE7UAcNgEEGXsAbeDeejFfjw/icteaM+cwh+APj6welcpZR</latexit>

 14 = (0.4, 0.6)
<latexit sha1_base64="Zl9BOo7Rc9A3T00H/9WxQ4W9LNs=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkIlUXQtGNywr2AU0Ik+m0HTqZhJmJEELBj/AH3LhQxK3f4a5/4/Sx0NYDFw7n3Mu99wQxo1LZ9sjILS2vrK7l1wsbm1vbO+buXkNGicCkjiMWiVaAJGGUk7qiipFWLAgKA0aaweB27DcfiZA04g8qjYkXoh6nXYqR0pJvHrixpH7mVIbXZdtyTl1oW1fHvlmyLXsCuEicGSlVi+7J86ia1nzz2+1EOAkJV5ghKduOHSsvQ0JRzMiw4CaSxAgPUI+0NeUoJNLLJucP4ZFWOrAbCV1cwYn6eyJDoZRpGOjOEKm+nPfG4n9eO1HdSy+jPE4U4Xi6qJswqCI4zgJ2qCBYsVQThAXVt0LcRwJhpRMr6BCc+ZcXSePMcirW+b1O4wZMkQeHoAjKwAEXoAruQA3UAQYZeAFv4N14Ml6ND+Nz2pozZjP74A+Mrx+ogpZT</latexit>

 16 = (0.1, 0.9)
<latexit sha1_base64="qjLHrdipkfiIrrvzLh4up10C8MQ=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM7QIFSUkRbQboejGZQX7gCaEyXTaDp1MwsxECKHgR/gDblwo4tbvcNe/cfpYaOuBC4dz7uXee4KYUalse2zkVlbX1jfym4Wt7Z3dPXP/oCmjRGDSwBGLRDtAkjDKSUNRxUg7FgSFASOtYHg78VuPREga8QeVxsQLUZ/THsVIack3j9xYUj9zqqPrsm1Vz11oW5VT3yzZlj0FXCbOnJRqRffseVxL67757XYjnISEK8yQlB3HjpWXIaEoZmRUcBNJYoSHqE86mnIUEull0/NH8EQrXdiLhC6u4FT9PZGhUMo0DHRniNRALnoT8T+vk6he1csojxNFOJ4t6iUMqghOsoBdKghWLNUEYUH1rRAPkEBY6cQKOgRn8eVl0qxYzqV1ca/TuAEz5MExKIIycMAVqIE7UAcNgEEGXsAbeDeejFfjw/icteaM+cwh+APj6werzpZV</latexit>

 18 = (0.8, 0.2)
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Summary

ACMS 80770: Deep Learning with Graphs, Navid Shervani-Tabar

v Relational Data
v Collective classification
Ø Local conditional classifiers
Ø Global optimizers

• Iterative classification
v Bootstrapping
• Gibbs sampling
v Markov random field
v Clique potentials
• Loopy belief propagation
v Message passing


