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APM: State-of-the-art one number statistic in Basketball and Hockey

APM (Adjusted Plus-Minus): one number statistic that measures each player 
contribution to scoring, after controlling for the teammates and opponent strength

1



APM was introduced for basketball by Rosenbaum (2004) in a blog 
post for 82games.com (now successfully implemented on ESPN)


Hockey has successfully adapted the APM idea (Macdonald 2011, 
Thomas 2013)


APM (Adjusted Plus-Minus): one number statistic that measures each player 
contribution to scoring, after controlling for the teammates and opponent strength

APM: State-of-the-art one number statistic in Basketball and Hockey
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… But APM hasn’t had the same impact in Soccer…
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… But APM hasn’t had the same impact in Soccer…

106

# Substitutions by team / Game

Av
er

ag
e 

Sc
or

in
g 

/ G
am

e

3

2.6
31

500400

2015

2



… But APM hasn’t had the same impact in Soccer…

Soccer has low scoring and a low number of substitutions per game:


•  multicollinearity in standard APM •  sparse response variable
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FIFA provides subjective ratings for over 18,000 players/season

• A group of 9000 “data-reviewers”: scouts, 

coaches, and season-ticket holders watch 
games on all 18,000 players


• The subjective ratings are aggregated into 

ratings for each player


• We use each player’s overall rating
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FIFA provides subjective ratings for over 18,000 players/season

• A group of 9000 “data-reviewers”: scouts, 

coaches, and season-ticket holders watch 
games on all 18,000 players


• The subjective ratings are aggregated into 

ratings for each player


• We use each player’s overall rating
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Is Augmented APM better in predicting games than FIFA or APM only?


Does combining subjective FIFA Ratings and APM resolve the 
multicollinearity problem?


Can we use Augmented APM to identify players overvalued by FIFA Ratings?  
 

Our goal: Augment APM with FIFA Ratings = FIFA + APM

We are interested in the following questions 
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We need play-by-play data and FIFA ratings

downloads play-by-data from ESPN for the top 5 European 
Leagues (EPL, Liga, Ligue, Serie-A, Bundesliga)


downloads FIFA Ratings from sofifa.com


links players between ESPN and FIFA (interactive record linkage)

PlusMinusData (R-package) : https://github.com/fmatano/PlusMinusData
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Home Team Away Team Goal 
Differential Time Start Time End

Aguero Salah

….

Lukaku

Man City Liverpool 2 0 60 1 -1 … 0

Man City Liverpool -1 61 68 1 -1 … 0

Man City Liverpool 0 69 75 1 -1 … 0

Man City Liverpool 1 76 93 0 -1 … 0

PlusMinusData returns a table with game segment data 
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Home Team Away Team Goal 
Differential Time Start Time End

Aguero Salah

….

Lukaku

Man City Liverpool 2 0 60 1 -1 … 0

Man City Liverpool -1 61 68 1 -1 …. 0

Man City Liverpool 0 69 75 1 -1 … 0

Man City Liverpool 1 76 93 0 -1 … 0

Segment - t: interval of time for which the lineup did not change

segment 1

segment 2
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Home Team Away Team Goal 
Differential Time Start Time End

Aguero Salah

….

Lukaku

Man City Liverpool 2 0 60 1 -1 … 0

Man City Liverpool -1 61 68 1 -1 … 0

Man City Liverpool 0 69 75 1 -1 … 0

Man City Liverpool 1 76 93 0 -1 … 0

Response Variable - y
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Home Team Away Team Goal 
Differential Time Start Time End

Aguero Salah

….

Lukaku

Man City Liverpool 2 0 60 1 -1 … 0

Man City Liverpool -1 61 68 1 -1 … 0

Man City Liverpool 0 69 75 1 -1 … 0

Man City Liverpool 1 76 93 0 -1 … 0

Design Matrix - X
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Home Team Away Team Goal 
Differential Time Start Time End

Aguero Salah

….

Lukaku

Man City Liverpool 2 0 60 1 -1 … 0

Man City Liverpool -1 61 68 1 -1 … 0

Man City Liverpool 0 69 75 1 -1 … 0

Man City Liverpool 1 76 93 0 -1 … 0

Our goal: estimate the coefficients associated to the players

�Aguero
<latexit sha1_base64="oPGTQwBwa6VeRCklfDCe9dib2+I=">AAAB/nicbZBNS8NAEIY39avWr6h48hIsgqeSiKDHqhePFWwtNCFstpN26eaD3YlYQsC/4sWDIl79Hd78N27bHLT1hYWHd2aY2TdIBVdo299GZWl5ZXWtul7b2Nza3jF39zoqySSDNktEIrsBVSB4DG3kKKCbSqBRIOA+GF1P6vcPIBVP4jscp+BFdBDzkDOK2vLNAzcApH7uIjxifjnIQCZF4Zt1u2FPZS2CU0KdlGr55pfbT1gWQYxMUKV6jp2il1OJnAkoam6mIKVsRAfQ0xjTCJSXT88vrGPt9K0wkfrFaE3d3xM5jZQaR4HujCgO1XxtYv5X62UYXng5j9MMIWazRWEmLEysSRZWn0tgKMYaKJNc32qxIZWUoU6spkNw5r+8CJ3ThqP59qzevCrjqJJDckROiEPOSZPckBZpE0Zy8kxeyZvxZLwY78bHrLVilDP75I+Mzx82LpZI</latexit><latexit sha1_base64="oPGTQwBwa6VeRCklfDCe9dib2+I=">AAAB/nicbZBNS8NAEIY39avWr6h48hIsgqeSiKDHqhePFWwtNCFstpN26eaD3YlYQsC/4sWDIl79Hd78N27bHLT1hYWHd2aY2TdIBVdo299GZWl5ZXWtul7b2Nza3jF39zoqySSDNktEIrsBVSB4DG3kKKCbSqBRIOA+GF1P6vcPIBVP4jscp+BFdBDzkDOK2vLNAzcApH7uIjxifjnIQCZF4Zt1u2FPZS2CU0KdlGr55pfbT1gWQYxMUKV6jp2il1OJnAkoam6mIKVsRAfQ0xjTCJSXT88vrGPt9K0wkfrFaE3d3xM5jZQaR4HujCgO1XxtYv5X62UYXng5j9MMIWazRWEmLEysSRZWn0tgKMYaKJNc32qxIZWUoU6spkNw5r+8CJ3ThqP59qzevCrjqJJDckROiEPOSZPckBZpE0Zy8kxeyZvxZLwY78bHrLVilDP75I+Mzx82LpZI</latexit><latexit sha1_base64="oPGTQwBwa6VeRCklfDCe9dib2+I=">AAAB/nicbZBNS8NAEIY39avWr6h48hIsgqeSiKDHqhePFWwtNCFstpN26eaD3YlYQsC/4sWDIl79Hd78N27bHLT1hYWHd2aY2TdIBVdo299GZWl5ZXWtul7b2Nza3jF39zoqySSDNktEIrsBVSB4DG3kKKCbSqBRIOA+GF1P6vcPIBVP4jscp+BFdBDzkDOK2vLNAzcApH7uIjxifjnIQCZF4Zt1u2FPZS2CU0KdlGr55pfbT1gWQYxMUKV6jp2il1OJnAkoam6mIKVsRAfQ0xjTCJSXT88vrGPt9K0wkfrFaE3d3xM5jZQaR4HujCgO1XxtYv5X62UYXng5j9MMIWazRWEmLEysSRZWn0tgKMYaKJNc32qxIZWUoU6spkNw5r+8CJ3ThqP59qzevCrjqJJDckROiEPOSZPckBZpE0Zy8kxeyZvxZLwY78bHrLVilDP75I+Mzx82LpZI</latexit><latexit sha1_base64="oPGTQwBwa6VeRCklfDCe9dib2+I=">AAAB/nicbZBNS8NAEIY39avWr6h48hIsgqeSiKDHqhePFWwtNCFstpN26eaD3YlYQsC/4sWDIl79Hd78N27bHLT1hYWHd2aY2TdIBVdo299GZWl5ZXWtul7b2Nza3jF39zoqySSDNktEIrsBVSB4DG3kKKCbSqBRIOA+GF1P6vcPIBVP4jscp+BFdBDzkDOK2vLNAzcApH7uIjxifjnIQCZF4Zt1u2FPZS2CU0KdlGr55pfbT1gWQYxMUKV6jp2il1OJnAkoam6mIKVsRAfQ0xjTCJSXT88vrGPt9K0wkfrFaE3d3xM5jZQaR4HujCgO1XxtYv5X62UYXng5j9MMIWazRWEmLEysSRZWn0tgKMYaKJNc32qxIZWUoU6spkNw5r+8CJ3ThqP59qzevCrjqJJDckROiEPOSZPckBZpE0Zy8kxeyZvxZLwY78bHrLVilDP75I+Mzx82LpZI</latexit>

�Salah
<latexit sha1_base64="SQ85/2MWynDw6BRJu9WjzW/TU0M=">AAAB/XicbZDJSgNBEIZ74hbjNi43L4NB8BRmRNBj0IvHiGaBJISaTiVp0rPQXSPGIfgqXjwo4tX38Obb2EnmoIk/NHz8VUVV/34shSbX/bZyS8srq2v59cLG5tb2jr27V9NRojhWeSQj1fBBoxQhVkmQxEasEAJfYt0fXk3q9XtUWkThHY1ibAfQD0VPcCBjdeyDlo8EnbRF+EDpLUgYjMcdu+iW3KmcRfAyKLJMlY791epGPAkwJC5B66bnxtROQZHgEseFVqIxBj6EPjYNhhCgbqfT68fOsXG6Ti9S5oXkTN3fEykEWo8C33QGQAM9X5uY/9WaCfUu2qkI44Qw5LNFvUQ6FDmTKJyuUMhJjgwAV8Lc6vABKOBkAiuYELz5Ly9C7bTkGb45K5Yvszjy7JAdsRPmsXNWZteswqqMs0f2zF7Zm/VkvVjv1sesNWdlM/vsj6zPH0/YlcQ=</latexit><latexit sha1_base64="SQ85/2MWynDw6BRJu9WjzW/TU0M=">AAAB/XicbZDJSgNBEIZ74hbjNi43L4NB8BRmRNBj0IvHiGaBJISaTiVp0rPQXSPGIfgqXjwo4tX38Obb2EnmoIk/NHz8VUVV/34shSbX/bZyS8srq2v59cLG5tb2jr27V9NRojhWeSQj1fBBoxQhVkmQxEasEAJfYt0fXk3q9XtUWkThHY1ibAfQD0VPcCBjdeyDlo8EnbRF+EDpLUgYjMcdu+iW3KmcRfAyKLJMlY791epGPAkwJC5B66bnxtROQZHgEseFVqIxBj6EPjYNhhCgbqfT68fOsXG6Ti9S5oXkTN3fEykEWo8C33QGQAM9X5uY/9WaCfUu2qkI44Qw5LNFvUQ6FDmTKJyuUMhJjgwAV8Lc6vABKOBkAiuYELz5Ly9C7bTkGb45K5Yvszjy7JAdsRPmsXNWZteswqqMs0f2zF7Zm/VkvVjv1sesNWdlM/vsj6zPH0/YlcQ=</latexit><latexit sha1_base64="SQ85/2MWynDw6BRJu9WjzW/TU0M=">AAAB/XicbZDJSgNBEIZ74hbjNi43L4NB8BRmRNBj0IvHiGaBJISaTiVp0rPQXSPGIfgqXjwo4tX38Obb2EnmoIk/NHz8VUVV/34shSbX/bZyS8srq2v59cLG5tb2jr27V9NRojhWeSQj1fBBoxQhVkmQxEasEAJfYt0fXk3q9XtUWkThHY1ibAfQD0VPcCBjdeyDlo8EnbRF+EDpLUgYjMcdu+iW3KmcRfAyKLJMlY791epGPAkwJC5B66bnxtROQZHgEseFVqIxBj6EPjYNhhCgbqfT68fOsXG6Ti9S5oXkTN3fEykEWo8C33QGQAM9X5uY/9WaCfUu2qkI44Qw5LNFvUQ6FDmTKJyuUMhJjgwAV8Lc6vABKOBkAiuYELz5Ly9C7bTkGb45K5Yvszjy7JAdsRPmsXNWZteswqqMs0f2zF7Zm/VkvVjv1sesNWdlM/vsj6zPH0/YlcQ=</latexit><latexit sha1_base64="SQ85/2MWynDw6BRJu9WjzW/TU0M=">AAAB/XicbZDJSgNBEIZ74hbjNi43L4NB8BRmRNBj0IvHiGaBJISaTiVp0rPQXSPGIfgqXjwo4tX38Obb2EnmoIk/NHz8VUVV/34shSbX/bZyS8srq2v59cLG5tb2jr27V9NRojhWeSQj1fBBoxQhVkmQxEasEAJfYt0fXk3q9XtUWkThHY1ibAfQD0VPcCBjdeyDlo8EnbRF+EDpLUgYjMcdu+iW3KmcRfAyKLJMlY791epGPAkwJC5B66bnxtROQZHgEseFVqIxBj6EPjYNhhCgbqfT68fOsXG6Ti9S5oXkTN3fEykEWo8C33QGQAM9X5uY/9WaCfUu2qkI44Qw5LNFvUQ6FDmTKJyuUMhJjgwAV8Lc6vABKOBkAiuYELz5Ly9C7bTkGb45K5Yvszjy7JAdsRPmsXNWZteswqqMs0f2zF7Zm/VkvVjv1sesNWdlM/vsj6zPH0/YlcQ=</latexit>

�Lukaku
<latexit sha1_base64="J1DykmAZP4RLWGhhbWzsqQL4cD8=">AAAB/nicbZBNS8NAEIY39avWr6h48hIsgqeSiKDHohcPHirYWmhC2Gwn7dLNB7sTsYSAf8WLB0W8+ju8+W/ctjlo6wsLD+/MMLNvkAqu0La/jcrS8srqWnW9trG5tb1j7u51VJJJBm2WiER2A6pA8BjayFFAN5VAo0DAfTC6mtTvH0AqnsR3OE7Bi+gg5iFnFLXlmwduAEj93EV4xPwmG9FRVhS+Wbcb9lTWIjgl1Emplm9+uf2EZRHEyARVqufYKXo5lciZgKLmZgpSykZ0AD2NMY1Aefn0/MI61k7fChOpX4zW1P09kdNIqXEU6M6I4lDN1ybmf7VehuGFl/M4zRBiNlsUZsLCxJpkYfW5BIZirIEyyfWtFhtSSRnqxGo6BGf+y4vQOW04mm/P6s3LMo4qOSRH5IQ45Jw0yTVpkTZhJCfP5JW8GU/Gi/FufMxaK0Y5s0/+yPj8AUWsllI=</latexit><latexit sha1_base64="J1DykmAZP4RLWGhhbWzsqQL4cD8=">AAAB/nicbZBNS8NAEIY39avWr6h48hIsgqeSiKDHohcPHirYWmhC2Gwn7dLNB7sTsYSAf8WLB0W8+ju8+W/ctjlo6wsLD+/MMLNvkAqu0La/jcrS8srqWnW9trG5tb1j7u51VJJJBm2WiER2A6pA8BjayFFAN5VAo0DAfTC6mtTvH0AqnsR3OE7Bi+gg5iFnFLXlmwduAEj93EV4xPwmG9FRVhS+Wbcb9lTWIjgl1Emplm9+uf2EZRHEyARVqufYKXo5lciZgKLmZgpSykZ0AD2NMY1Aefn0/MI61k7fChOpX4zW1P09kdNIqXEU6M6I4lDN1ybmf7VehuGFl/M4zRBiNlsUZsLCxJpkYfW5BIZirIEyyfWtFhtSSRnqxGo6BGf+y4vQOW04mm/P6s3LMo4qOSRH5IQ45Jw0yTVpkTZhJCfP5JW8GU/Gi/FufMxaK0Y5s0/+yPj8AUWsllI=</latexit><latexit sha1_base64="J1DykmAZP4RLWGhhbWzsqQL4cD8=">AAAB/nicbZBNS8NAEIY39avWr6h48hIsgqeSiKDHohcPHirYWmhC2Gwn7dLNB7sTsYSAf8WLB0W8+ju8+W/ctjlo6wsLD+/MMLNvkAqu0La/jcrS8srqWnW9trG5tb1j7u51VJJJBm2WiER2A6pA8BjayFFAN5VAo0DAfTC6mtTvH0AqnsR3OE7Bi+gg5iFnFLXlmwduAEj93EV4xPwmG9FRVhS+Wbcb9lTWIjgl1Emplm9+uf2EZRHEyARVqufYKXo5lciZgKLmZgpSykZ0AD2NMY1Aefn0/MI61k7fChOpX4zW1P09kdNIqXEU6M6I4lDN1ybmf7VehuGFl/M4zRBiNlsUZsLCxJpkYfW5BIZirIEyyfWtFhtSSRnqxGo6BGf+y4vQOW04mm/P6s3LMo4qOSRH5IQ45Jw0yTVpkTZhJCfP5JW8GU/Gi/FufMxaK0Y5s0/+yPj8AUWsllI=</latexit><latexit sha1_base64="J1DykmAZP4RLWGhhbWzsqQL4cD8=">AAAB/nicbZBNS8NAEIY39avWr6h48hIsgqeSiKDHohcPHirYWmhC2Gwn7dLNB7sTsYSAf8WLB0W8+ju8+W/ctjlo6wsLD+/MMLNvkAqu0La/jcrS8srqWnW9trG5tb1j7u51VJJJBm2WiER2A6pA8BjayFFAN5VAo0DAfTC6mtTvH0AqnsR3OE7Bi+gg5iFnFLXlmwduAEj93EV4xPwmG9FRVhS+Wbcb9lTWIjgl1Emplm9+uf2EZRHEyARVqufYKXo5lciZgKLmZgpSykZ0AD2NMY1Aefn0/MI61k7fChOpX4zW1P09kdNIqXEU6M6I4lDN1ybmf7VehuGFl/M4zRBiNlsUZsLCxJpkYfW5BIZirIEyyfWtFhtSSRnqxGo6BGf+y4vQOW04mm/P6s3LMo4qOSRH5IQ45Jw0yTVpkTZhJCfP5JW8GU/Gi/FufMxaK0Y5s0/+yPj8AUWsllI=</latexit>
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Standard APM uses Ridge Regression to estimate the coefficients

Ridge Regression 

�̂ = argmin
�

ky �X�k22 + �k�k22
<latexit sha1_base64="Pvl6I3vyxXQRNFYq6/F+AKtKIfc="></latexit><latexit sha1_base64="Pvl6I3vyxXQRNFYq6/F+AKtKIfc="></latexit><latexit sha1_base64="Pvl6I3vyxXQRNFYq6/F+AKtKIfc="></latexit><latexit sha1_base64="Pvl6I3vyxXQRNFYq6/F+AKtKIfc="></latexit>
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APM uses Ridge Regression to obtain coefficients estimates

Ridge Regression 

�̂ = argmin
�

ky �X�k22 + �k�k22
<latexit sha1_base64="Pvl6I3vyxXQRNFYq6/F+AKtKIfc="></latexit><latexit sha1_base64="Pvl6I3vyxXQRNFYq6/F+AKtKIfc="></latexit><latexit sha1_base64="Pvl6I3vyxXQRNFYq6/F+AKtKIfc="></latexit><latexit sha1_base64="Pvl6I3vyxXQRNFYq6/F+AKtKIfc="></latexit>

(is Bayesian)

y|� ⇠ N(X�,�2)
<latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit><latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit><latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit><latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit>

� ⇠ N(0, ⌧2)
<latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit><latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit><latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit><latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit>
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APM uses Ridge Regression to obtain coefficients estimates

Ridge Regression 

�̂ = argmin
�

ky �X�k22 + �k�k22
<latexit sha1_base64="Pvl6I3vyxXQRNFYq6/F+AKtKIfc="></latexit><latexit sha1_base64="Pvl6I3vyxXQRNFYq6/F+AKtKIfc="></latexit><latexit sha1_base64="Pvl6I3vyxXQRNFYq6/F+AKtKIfc="></latexit><latexit sha1_base64="Pvl6I3vyxXQRNFYq6/F+AKtKIfc="></latexit>

(is Bayesian)

y|� ⇠ N(X�,�2)
<latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit><latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit><latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit><latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit>

� ⇠ N(0, ⌧2)
<latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit><latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit><latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit><latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit>

is the MAP estimate of the posterior distribution  �̂
<latexit sha1_base64="XbrU+H1x7A7s0AVWYAMN0sV58Gw=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgq2FJpTNdtMu3WzC7kQooX/DiwdFvPpnvPlv3LQ5aOsLCw/vzDCzb5hKYdB1v53K2vrG5lZ1u7azu7d/UD886pok04x3WCIT3Qup4VIo3kGBkvdSzWkcSv4YTm6L+uMT10Yk6gGnKQ9iOlIiEoyitXx/TDH3Q450VhvUG27TnYusgldCA0q1B/Uvf5iwLOYKmaTG9D03xSCnGgWTfFbzM8NTyiZ0xPsWFY25CfL5zTNyZp0hiRJtn0Iyd39P5DQ2ZhqHtjOmODbLtcL8r9bPMLoOcqHSDLlii0VRJgkmpAiADIXmDOXUAmVa2FsJG1NNGdqYihC85S+vQvei6Vm+v2y0bso4qnACp3AOHlxBC+6gDR1gkMIzvMKbkzkvzrvzsWitOOXMMfyR8/kD0ISRhQ==</latexit><latexit sha1_base64="XbrU+H1x7A7s0AVWYAMN0sV58Gw=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgq2FJpTNdtMu3WzC7kQooX/DiwdFvPpnvPlv3LQ5aOsLCw/vzDCzb5hKYdB1v53K2vrG5lZ1u7azu7d/UD886pok04x3WCIT3Qup4VIo3kGBkvdSzWkcSv4YTm6L+uMT10Yk6gGnKQ9iOlIiEoyitXx/TDH3Q450VhvUG27TnYusgldCA0q1B/Uvf5iwLOYKmaTG9D03xSCnGgWTfFbzM8NTyiZ0xPsWFY25CfL5zTNyZp0hiRJtn0Iyd39P5DQ2ZhqHtjOmODbLtcL8r9bPMLoOcqHSDLlii0VRJgkmpAiADIXmDOXUAmVa2FsJG1NNGdqYihC85S+vQvei6Vm+v2y0bso4qnACp3AOHlxBC+6gDR1gkMIzvMKbkzkvzrvzsWitOOXMMfyR8/kD0ISRhQ==</latexit><latexit sha1_base64="XbrU+H1x7A7s0AVWYAMN0sV58Gw=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgq2FJpTNdtMu3WzC7kQooX/DiwdFvPpnvPlv3LQ5aOsLCw/vzDCzb5hKYdB1v53K2vrG5lZ1u7azu7d/UD886pok04x3WCIT3Qup4VIo3kGBkvdSzWkcSv4YTm6L+uMT10Yk6gGnKQ9iOlIiEoyitXx/TDH3Q450VhvUG27TnYusgldCA0q1B/Uvf5iwLOYKmaTG9D03xSCnGgWTfFbzM8NTyiZ0xPsWFY25CfL5zTNyZp0hiRJtn0Iyd39P5DQ2ZhqHtjOmODbLtcL8r9bPMLoOcqHSDLlii0VRJgkmpAiADIXmDOXUAmVa2FsJG1NNGdqYihC85S+vQvei6Vm+v2y0bso4qnACp3AOHlxBC+6gDR1gkMIzvMKbkzkvzrvzsWitOOXMMfyR8/kD0ISRhQ==</latexit><latexit sha1_base64="XbrU+H1x7A7s0AVWYAMN0sV58Gw=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgq2FJpTNdtMu3WzC7kQooX/DiwdFvPpnvPlv3LQ5aOsLCw/vzDCzb5hKYdB1v53K2vrG5lZ1u7azu7d/UD886pok04x3WCIT3Qup4VIo3kGBkvdSzWkcSv4YTm6L+uMT10Yk6gGnKQ9iOlIiEoyitXx/TDH3Q450VhvUG27TnYusgldCA0q1B/Uvf5iwLOYKmaTG9D03xSCnGgWTfFbzM8NTyiZ0xPsWFY25CfL5zTNyZp0hiRJtn0Iyd39P5DQ2ZhqHtjOmODbLtcL8r9bPMLoOcqHSDLlii0VRJgkmpAiADIXmDOXUAmVa2FsJG1NNGdqYihC85S+vQvei6Vm+v2y0bso4qnACp3AOHlxBC+6gDR1gkMIzvMKbkzkvzrvzsWitOOXMMfyR8/kD0ISRhQ==</latexit>

�|y
<latexit sha1_base64="cgY3+4mqnJ0hEOL7XpMSLn/fKMw=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNdtIu3WzC7kQItf/CiwdFvPpvvPlv3LQ5aOsLCw/vzLAzb5BIYdB1v53Syura+kZ5s7K1vbO7V90/aJs41RxaPJaxvg+YASkUtFCghPtEA4sCCZ1gfJ3XO4+gjYjVHWYJ+BEbKhEKztBaD70AkNEnmlX61Zpbd2eiy+AVUCOFmv3qV28Q8zQChVwyY7qem6A/YRoFlzCt9FIDCeNjNoSuRcUiMP5ktvGUnlhnQMNY26eQztzfExMWGZNFge2MGI7MYi03/6t1Uwwv/YlQSYqg+PyjMJUUY5qfTwdCA0eZWWBcC7sr5SOmGUcbUh6Ct3jyMrTP6p7l2/Na46qIo0yOyDE5JR65IA1yQ5qkRThR5Jm8kjfHOC/Ou/Mxby05xcwh+SPn8wdstpAV</latexit><latexit sha1_base64="cgY3+4mqnJ0hEOL7XpMSLn/fKMw=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNdtIu3WzC7kQItf/CiwdFvPpvvPlv3LQ5aOsLCw/vzLAzb5BIYdB1v53Syura+kZ5s7K1vbO7V90/aJs41RxaPJaxvg+YASkUtFCghPtEA4sCCZ1gfJ3XO4+gjYjVHWYJ+BEbKhEKztBaD70AkNEnmlX61Zpbd2eiy+AVUCOFmv3qV28Q8zQChVwyY7qem6A/YRoFlzCt9FIDCeNjNoSuRcUiMP5ktvGUnlhnQMNY26eQztzfExMWGZNFge2MGI7MYi03/6t1Uwwv/YlQSYqg+PyjMJUUY5qfTwdCA0eZWWBcC7sr5SOmGUcbUh6Ct3jyMrTP6p7l2/Na46qIo0yOyDE5JR65IA1yQ5qkRThR5Jm8kjfHOC/Ou/Mxby05xcwh+SPn8wdstpAV</latexit><latexit sha1_base64="cgY3+4mqnJ0hEOL7XpMSLn/fKMw=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNdtIu3WzC7kQItf/CiwdFvPpvvPlv3LQ5aOsLCw/vzLAzb5BIYdB1v53Syura+kZ5s7K1vbO7V90/aJs41RxaPJaxvg+YASkUtFCghPtEA4sCCZ1gfJ3XO4+gjYjVHWYJ+BEbKhEKztBaD70AkNEnmlX61Zpbd2eiy+AVUCOFmv3qV28Q8zQChVwyY7qem6A/YRoFlzCt9FIDCeNjNoSuRcUiMP5ktvGUnlhnQMNY26eQztzfExMWGZNFge2MGI7MYi03/6t1Uwwv/YlQSYqg+PyjMJUUY5qfTwdCA0eZWWBcC7sr5SOmGUcbUh6Ct3jyMrTP6p7l2/Na46qIo0yOyDE5JR65IA1yQ5qkRThR5Jm8kjfHOC/Ou/Mxby05xcwh+SPn8wdstpAV</latexit><latexit sha1_base64="cgY3+4mqnJ0hEOL7XpMSLn/fKMw=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNdtIu3WzC7kQItf/CiwdFvPpvvPlv3LQ5aOsLCw/vzLAzb5BIYdB1v53Syura+kZ5s7K1vbO7V90/aJs41RxaPJaxvg+YASkUtFCghPtEA4sCCZ1gfJ3XO4+gjYjVHWYJ+BEbKhEKztBaD70AkNEnmlX61Zpbd2eiy+AVUCOFmv3qV28Q8zQChVwyY7qem6A/YRoFlzCt9FIDCeNjNoSuRcUiMP5ktvGUnlhnQMNY26eQztzfExMWGZNFge2MGI7MYi03/6t1Uwwv/YlQSYqg+PyjMJUUY5qfTwdCA0eZWWBcC7sr5SOmGUcbUh6Ct3jyMrTP6p7l2/Na46qIo0yOyDE5JR65IA1yQ5qkRThR5Jm8kjfHOC/Ou/Mxby05xcwh+SPn8wdstpAV</latexit>
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� ⇠ N(0, ⌧2)
<latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit><latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit><latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit><latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit>

We recast Ridge Regression into a Bayesian model

y|� ⇠ N(X�,�2)
<latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit><latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit><latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit><latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit>
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� ⇠ N(0, ⌧2)
<latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit><latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit><latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit><latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit>

We extend the model to add FIFA ratings as prior information

y|� ⇠ N(X�,�2)
<latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit><latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit><latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit><latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit>

� ⇠ N(↵ ⇤ FIFA Ratings, ⌧2)
<latexit sha1_base64="eLH0A6MakNT5eDfSwSHEUarZX7E="></latexit><latexit sha1_base64="eLH0A6MakNT5eDfSwSHEUarZX7E="></latexit><latexit sha1_base64="eLH0A6MakNT5eDfSwSHEUarZX7E="></latexit><latexit sha1_base64="eLH0A6MakNT5eDfSwSHEUarZX7E="></latexit>
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y|� ⇠ N(X�,�2)
<latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit><latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit><latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit><latexit sha1_base64="Uez1PY3ZC8tXqxrGnKKW4PfCTdI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxJBfuAJpbJdNIOnUnCzEQIsVs3/oobF4q49Q/c+TdO0iy09cDAuefcy517vIhRqSzr2ygtLa+srpXXKxubW9s75u5eR4axwKSNQxaKnockYTQgbUUVI71IEMQ9Rrre5DLzu/dESBoGtyqJiMvRKKA+xUhpaWDC5MHxiELQkZTD61ovr06ycsTRXeN4YFatupUDLhK7IFVQoDUwv5xhiGNOAoUZkrJvW5FyUyQUxYxMK04sSYTwBI1IX9MAcSLdNL9kCo+0MoR+KPQLFMzV3xMp4lIm3NOdHKmxnPcy8T+vHyv/3E1pEMWKBHi2yI8ZVCHMYoFDKghWLNEEYUH1XyEeI4Gw0uFVdAj2/MmLpNOo25rfnFabF0UcZXAADkEN2OAMNMEVaIE2wOARPINX8GY8GS/Gu/Exay0Zxcw++APj8weU7Jj1</latexit>

We extend the model to add FIFA ratings as prior information

� ⇠ N(0, ⌧2)
<latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit><latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit><latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit><latexit sha1_base64="LPSX3Kg2svJSOm6lIhpmFNKccnY=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIlSQkhRBl0U3rqSCvUATy2Q6aYfOJGHmRCihG1/FjQtF3PoY7nwbp20WWv1h4OM/53Dm/EEiuAbH+bIKS8srq2vF9dLG5tb2jr2719Jxqihr0ljEqhMQzQSPWBM4CNZJFCMyEKwdjK6m9fYDU5rH0R2ME+ZLMoh4yCkBY/XsAy9gQLCnucQ3FecUe0DS+9pJzy47VWcm/BfcHMooV6Nnf3r9mKaSRUAF0brrOgn4GVHAqWCTkpdqlhA6IgPWNRgRybSfzQ6Y4GPj9HEYK/MiwDP350RGpNZjGZhOSWCoF2tT879aN4Xwws94lKTAIjpfFKYCQ4ynaeA+V4yCGBsgVHHzV0yHRBEKJrOSCcFdPPkvtGpV1/DtWbl+mcdRRIfoCFWQi85RHV2jBmoiiiboCb2gV+vRerberPd5a8HKZ/bRL1kf3wzGlL8=</latexit>

� ⇠ N(↵ ⇤ FIFA Ratings, ⌧2)
<latexit sha1_base64="eLH0A6MakNT5eDfSwSHEUarZX7E="></latexit><latexit sha1_base64="eLH0A6MakNT5eDfSwSHEUarZX7E="></latexit><latexit sha1_base64="eLH0A6MakNT5eDfSwSHEUarZX7E="></latexit><latexit sha1_base64="eLH0A6MakNT5eDfSwSHEUarZX7E="></latexit>

� = 1

⌧ = 0.1

↵ ⇠ N(0, 1)
<latexit sha1_base64="/0CPWzWiM31IPikBhv/W9ZNYRsU=">AAACHHicbVDLSgMxFM3UVx1fVZdugkWpIGVGBd0IRTeupIJ9QGcod9K0DU1mhiQjlNIPceOvuHGhiBsXgn9jpp2Fth4InHPuvdzcE8ScKe0431ZuYXFpeSW/aq+tb2xuFbZ36ipKJKE1EvFINgNQlLOQ1jTTnDZjSUEEnDaCwXVabzxQqVgU3uthTH0BvZB1GQFtrHbh9BB7ivUE4Evsep5tpIbECKecSeBxH9ImgW9LzrF7ZLcLRafsTIDniZuRIspQbRc+vU5EEkFDTTgo1XKdWPsjkJoRTse2lygaAxlAj7YMDUFQ5Y8mx43xgXE6uBtJ80KNJ+7viREIpYYiMJ0CdF/N1lLzv1or0d0Lf8TCONE0JNNF3YRjHeE0KdxhkhLNh4YAkcz8FZM+SCDa5JmG4M6ePE/qJ2XX8LuzYuUqiyOP9tA+KiEXnaMKukFVVEMEPaJn9IrerCfrxXq3PqatOSub2UV/YH39APDhnEk=</latexit><latexit sha1_base64="/0CPWzWiM31IPikBhv/W9ZNYRsU=">AAACHHicbVDLSgMxFM3UVx1fVZdugkWpIGVGBd0IRTeupIJ9QGcod9K0DU1mhiQjlNIPceOvuHGhiBsXgn9jpp2Fth4InHPuvdzcE8ScKe0431ZuYXFpeSW/aq+tb2xuFbZ36ipKJKE1EvFINgNQlLOQ1jTTnDZjSUEEnDaCwXVabzxQqVgU3uthTH0BvZB1GQFtrHbh9BB7ivUE4Evsep5tpIbECKecSeBxH9ImgW9LzrF7ZLcLRafsTIDniZuRIspQbRc+vU5EEkFDTTgo1XKdWPsjkJoRTse2lygaAxlAj7YMDUFQ5Y8mx43xgXE6uBtJ80KNJ+7viREIpYYiMJ0CdF/N1lLzv1or0d0Lf8TCONE0JNNF3YRjHeE0KdxhkhLNh4YAkcz8FZM+SCDa5JmG4M6ePE/qJ2XX8LuzYuUqiyOP9tA+KiEXnaMKukFVVEMEPaJn9IrerCfrxXq3PqatOSub2UV/YH39APDhnEk=</latexit><latexit sha1_base64="/0CPWzWiM31IPikBhv/W9ZNYRsU=">AAACHHicbVDLSgMxFM3UVx1fVZdugkWpIGVGBd0IRTeupIJ9QGcod9K0DU1mhiQjlNIPceOvuHGhiBsXgn9jpp2Fth4InHPuvdzcE8ScKe0431ZuYXFpeSW/aq+tb2xuFbZ36ipKJKE1EvFINgNQlLOQ1jTTnDZjSUEEnDaCwXVabzxQqVgU3uthTH0BvZB1GQFtrHbh9BB7ivUE4Evsep5tpIbECKecSeBxH9ImgW9LzrF7ZLcLRafsTIDniZuRIspQbRc+vU5EEkFDTTgo1XKdWPsjkJoRTse2lygaAxlAj7YMDUFQ5Y8mx43xgXE6uBtJ80KNJ+7viREIpYYiMJ0CdF/N1lLzv1or0d0Lf8TCONE0JNNF3YRjHeE0KdxhkhLNh4YAkcz8FZM+SCDa5JmG4M6ePE/qJ2XX8LuzYuUqiyOP9tA+KiEXnaMKukFVVEMEPaJn9IrerCfrxXq3PqatOSub2UV/YH39APDhnEk=</latexit><latexit sha1_base64="/0CPWzWiM31IPikBhv/W9ZNYRsU=">AAACHHicbVDLSgMxFM3UVx1fVZdugkWpIGVGBd0IRTeupIJ9QGcod9K0DU1mhiQjlNIPceOvuHGhiBsXgn9jpp2Fth4InHPuvdzcE8ScKe0431ZuYXFpeSW/aq+tb2xuFbZ36ipKJKE1EvFINgNQlLOQ1jTTnDZjSUEEnDaCwXVabzxQqVgU3uthTH0BvZB1GQFtrHbh9BB7ivUE4Evsep5tpIbECKecSeBxH9ImgW9LzrF7ZLcLRafsTIDniZuRIspQbRc+vU5EEkFDTTgo1XKdWPsjkJoRTse2lygaAxlAj7YMDUFQ5Y8mx43xgXE6uBtJ80KNJ+7viREIpYYiMJ0CdF/N1lLzv1or0d0Lf8TCONE0JNNF3YRjHeE0KdxhkhLNh4YAkcz8FZM+SCDa5JmG4M6ePE/qJ2XX8LuzYuUqiyOP9tA+KiEXnaMKukFVVEMEPaJn9IrerCfrxXq3PqatOSub2UV/YH39APDhnEk=</latexit>
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The Bayesian framework offers several advantages 

Easy to specify and extend (prior uncertainty, time-weighted segments)


Gives a measure of the uncertainty on the coefficients


Offers an interpretation of the regularizer

Plus-Minus Models R-package: provides features to fit and sample 
from these models

https://github.com/tpospisi/PlusMinusModels

9

https://github.com/tpospisi/PlusMinusModels


We used EPL play-by-play data

play-by-play EPL data for seasons: 2015 - 2016 - 2017 

FIFA Ratings at the beginning of each season (~August)

We exclude goalies from the final ranking 

We measure the quality of our metric by predicting game by 
game goal differential from each segment, with 10 fold CV
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Home Team Away Team Goal 
Differential Time Start Time End ….

Man City Liverpool 0 60 1 -1 … 0

Man City Liverpool 61 68 1 -1 … 0

Man City Liverpool 69 75 1 -1 … 0

Man City Liverpool 76 93 0 -1 … 0

b�Salah
<latexit sha1_base64="zLhNizJTweWw8EgygvCkMXXEqTY=">AAACCHicjVC7SgNREL0bXzG+opYWLgbBKiQiaBm0sYxoHpANy+zdSXLJ3Qf3zqph2dLGX7GxUMTWT7Dzb7x5FCoKHhg4nDPDzBwvlkJTpfJh5ebmFxaX8suFldW19Y3i5lZTR4ni2OCRjFTbA41ShNggQRLbsUIIPIktb3g29lvXqLSIwisaxdgNoB+KnuBARnKLu86N8HEAlDoeEmRu6hDeUnoJEgZZVnCLpWq5MoH9NymxGepu8d3xI54EGBKXoHWnWompm4IiwSVmBSfRGAMfQh87hoYQoO6mk0cye98ovt2LlKmQ7In6dSKFQOtR4JnOAGigf3pj8Tevk1DvpJuKME4IQz5d1EukTZE9TsX2hUJOcmQIcCXMrTYfgAJOJrt/htA8LFcNvzgq1U5nceTZDttjB6zKjlmNnbM6azDO7tgDe2LP1r31aL1Yr9PWnDWb2WbfYL19Atfamnk=</latexit><latexit sha1_base64="zLhNizJTweWw8EgygvCkMXXEqTY=">AAACCHicjVC7SgNREL0bXzG+opYWLgbBKiQiaBm0sYxoHpANy+zdSXLJ3Qf3zqph2dLGX7GxUMTWT7Dzb7x5FCoKHhg4nDPDzBwvlkJTpfJh5ebmFxaX8suFldW19Y3i5lZTR4ni2OCRjFTbA41ShNggQRLbsUIIPIktb3g29lvXqLSIwisaxdgNoB+KnuBARnKLu86N8HEAlDoeEmRu6hDeUnoJEgZZVnCLpWq5MoH9NymxGepu8d3xI54EGBKXoHWnWompm4IiwSVmBSfRGAMfQh87hoYQoO6mk0cye98ovt2LlKmQ7In6dSKFQOtR4JnOAGigf3pj8Tevk1DvpJuKME4IQz5d1EukTZE9TsX2hUJOcmQIcCXMrTYfgAJOJrt/htA8LFcNvzgq1U5nceTZDttjB6zKjlmNnbM6azDO7tgDe2LP1r31aL1Yr9PWnDWb2WbfYL19Atfamnk=</latexit><latexit sha1_base64="zLhNizJTweWw8EgygvCkMXXEqTY=">AAACCHicjVC7SgNREL0bXzG+opYWLgbBKiQiaBm0sYxoHpANy+zdSXLJ3Qf3zqph2dLGX7GxUMTWT7Dzb7x5FCoKHhg4nDPDzBwvlkJTpfJh5ebmFxaX8suFldW19Y3i5lZTR4ni2OCRjFTbA41ShNggQRLbsUIIPIktb3g29lvXqLSIwisaxdgNoB+KnuBARnKLu86N8HEAlDoeEmRu6hDeUnoJEgZZVnCLpWq5MoH9NymxGepu8d3xI54EGBKXoHWnWompm4IiwSVmBSfRGAMfQh87hoYQoO6mk0cye98ovt2LlKmQ7In6dSKFQOtR4JnOAGigf3pj8Tevk1DvpJuKME4IQz5d1EukTZE9TsX2hUJOcmQIcCXMrTYfgAJOJrt/htA8LFcNvzgq1U5nceTZDttjB6zKjlmNnbM6azDO7tgDe2LP1r31aL1Yr9PWnDWb2WbfYL19Atfamnk=</latexit><latexit sha1_base64="zLhNizJTweWw8EgygvCkMXXEqTY=">AAACCHicjVC7SgNREL0bXzG+opYWLgbBKiQiaBm0sYxoHpANy+zdSXLJ3Qf3zqph2dLGX7GxUMTWT7Dzb7x5FCoKHhg4nDPDzBwvlkJTpfJh5ebmFxaX8suFldW19Y3i5lZTR4ni2OCRjFTbA41ShNggQRLbsUIIPIktb3g29lvXqLSIwisaxdgNoB+KnuBARnKLu86N8HEAlDoeEmRu6hDeUnoJEgZZVnCLpWq5MoH9NymxGepu8d3xI54EGBKXoHWnWompm4IiwSVmBSfRGAMfQh87hoYQoO6mk0cye98ovt2LlKmQ7In6dSKFQOtR4JnOAGigf3pj8Tevk1DvpJuKME4IQz5d1EukTZE9TsX2hUJOcmQIcCXMrTYfgAJOJrt/htA8LFcNvzgq1U5nceTZDttjB6zKjlmNnbM6azDO7tgDe2LP1r31aL1Yr9PWnDWb2WbfYL19Atfamnk=</latexit>

b�Augero
<latexit sha1_base64="BWuuwQF/xMY5VxBVMzMV4IIK4r0=">AAACCXicjVA9SwNBEN3zM8avqKXNYhCswkUELaM2lhHMB+RC2NubS5bs3R67c2o4rrXxr9hYKGLrP7Dz37j5KFQUfDDweG+GmXl+IoVB1/1w5uYXFpeWCyvF1bX1jc3S1nbTqFRzaHAllW77zIAUMTRQoIR2ooFFvoSWPzwf+61r0Eao+ApHCXQj1o9FKDhDK/VK1LsRAQwYZp4PyPJe5iHcYnaa9kGrPC/2SuVqxZ2A/k3KZIZ6r/TuBYqnEcTIJTOmU3UT7GZMo+AS8qKXGkgYH7I+dCyNWQSmm00+yem+VQIaKm0rRjpRv05kLDJmFPm2M2I4MD+9sfib10kxPOlmIk5ShJhPF4WppKjoOBYaCA0c5cgSxrWwt1I+YJpxtOH9M4TmYaVq+eVRuXY2i6NAdskeOSBVckxq5ILUSYNwckceyBN5du6dR+fFeZ22zjmzmR3yDc7bJ8MImv0=</latexit><latexit sha1_base64="BWuuwQF/xMY5VxBVMzMV4IIK4r0=">AAACCXicjVA9SwNBEN3zM8avqKXNYhCswkUELaM2lhHMB+RC2NubS5bs3R67c2o4rrXxr9hYKGLrP7Dz37j5KFQUfDDweG+GmXl+IoVB1/1w5uYXFpeWCyvF1bX1jc3S1nbTqFRzaHAllW77zIAUMTRQoIR2ooFFvoSWPzwf+61r0Eao+ApHCXQj1o9FKDhDK/VK1LsRAQwYZp4PyPJe5iHcYnaa9kGrPC/2SuVqxZ2A/k3KZIZ6r/TuBYqnEcTIJTOmU3UT7GZMo+AS8qKXGkgYH7I+dCyNWQSmm00+yem+VQIaKm0rRjpRv05kLDJmFPm2M2I4MD+9sfib10kxPOlmIk5ShJhPF4WppKjoOBYaCA0c5cgSxrWwt1I+YJpxtOH9M4TmYaVq+eVRuXY2i6NAdskeOSBVckxq5ILUSYNwckceyBN5du6dR+fFeZ22zjmzmR3yDc7bJ8MImv0=</latexit><latexit sha1_base64="BWuuwQF/xMY5VxBVMzMV4IIK4r0=">AAACCXicjVA9SwNBEN3zM8avqKXNYhCswkUELaM2lhHMB+RC2NubS5bs3R67c2o4rrXxr9hYKGLrP7Dz37j5KFQUfDDweG+GmXl+IoVB1/1w5uYXFpeWCyvF1bX1jc3S1nbTqFRzaHAllW77zIAUMTRQoIR2ooFFvoSWPzwf+61r0Eao+ApHCXQj1o9FKDhDK/VK1LsRAQwYZp4PyPJe5iHcYnaa9kGrPC/2SuVqxZ2A/k3KZIZ6r/TuBYqnEcTIJTOmU3UT7GZMo+AS8qKXGkgYH7I+dCyNWQSmm00+yem+VQIaKm0rRjpRv05kLDJmFPm2M2I4MD+9sfib10kxPOlmIk5ShJhPF4WppKjoOBYaCA0c5cgSxrWwt1I+YJpxtOH9M4TmYaVq+eVRuXY2i6NAdskeOSBVckxq5ILUSYNwckceyBN5du6dR+fFeZ22zjmzmR3yDc7bJ8MImv0=</latexit><latexit sha1_base64="BWuuwQF/xMY5VxBVMzMV4IIK4r0=">AAACCXicjVA9SwNBEN3zM8avqKXNYhCswkUELaM2lhHMB+RC2NubS5bs3R67c2o4rrXxr9hYKGLrP7Dz37j5KFQUfDDweG+GmXl+IoVB1/1w5uYXFpeWCyvF1bX1jc3S1nbTqFRzaHAllW77zIAUMTRQoIR2ooFFvoSWPzwf+61r0Eao+ApHCXQj1o9FKDhDK/VK1LsRAQwYZp4PyPJe5iHcYnaa9kGrPC/2SuVqxZ2A/k3KZIZ6r/TuBYqnEcTIJTOmU3UT7GZMo+AS8qKXGkgYH7I+dCyNWQSmm00+yem+VQIaKm0rRjpRv05kLDJmFPm2M2I4MD+9sfib10kxPOlmIk5ShJhPF4WppKjoOBYaCA0c5cgSxrWwt1I+YJpxtOH9M4TmYaVq+eVRuXY2i6NAdskeOSBVckxq5ILUSYNwckceyBN5du6dR+fFeZ22zjmzmR3yDc7bJ8MImv0=</latexit>

b�Lukaku
<latexit sha1_base64="MkREckhm14b4NDcjWed2wRqN2Yo=">AAACCXicjVC7SkNBEN3rM8ZX1NJmMQhWIRFBy6CNhUUE84DcEOZuJsly9z7YnauGy21t/BUbC0Vs/QM7/8bNo1BR8MDA4ZwZZuZ4sZKGyuUPZ25+YXFpObeSX11b39gsbG03TJRogXURqUi3PDCoZIh1kqSwFWuEwFPY9Pyzsd+8Rm1kFF7RKMZOAINQ9qUAslK3wN0b2cMhUOp6SJB1U5fwltKLxAc/ybJ8t1CslMoT8L9Jkc1Q6xbe3V4kkgBDEgqMaVfKMXVS0CSFwizvJgZjED4MsG1pCAGaTjr5JOP7VunxfqRthcQn6teJFAJjRoFnOwOgofnpjcXfvHZC/ZNOKsM4IQzFdFE/UZwiPo6F96RGQWpkCQgt7a1cDEGDIBveP0NoHJYqll8eFaunszhybJftsQNWYcesys5ZjdWZYHfsgT2xZ+feeXRenNdp65wzm9lh3+C8fQLSgpsH</latexit><latexit sha1_base64="MkREckhm14b4NDcjWed2wRqN2Yo=">AAACCXicjVC7SkNBEN3rM8ZX1NJmMQhWIRFBy6CNhUUE84DcEOZuJsly9z7YnauGy21t/BUbC0Vs/QM7/8bNo1BR8MDA4ZwZZuZ4sZKGyuUPZ25+YXFpObeSX11b39gsbG03TJRogXURqUi3PDCoZIh1kqSwFWuEwFPY9Pyzsd+8Rm1kFF7RKMZOAINQ9qUAslK3wN0b2cMhUOp6SJB1U5fwltKLxAc/ybJ8t1CslMoT8L9Jkc1Q6xbe3V4kkgBDEgqMaVfKMXVS0CSFwizvJgZjED4MsG1pCAGaTjr5JOP7VunxfqRthcQn6teJFAJjRoFnOwOgofnpjcXfvHZC/ZNOKsM4IQzFdFE/UZwiPo6F96RGQWpkCQgt7a1cDEGDIBveP0NoHJYqll8eFaunszhybJftsQNWYcesys5ZjdWZYHfsgT2xZ+feeXRenNdp65wzm9lh3+C8fQLSgpsH</latexit><latexit sha1_base64="MkREckhm14b4NDcjWed2wRqN2Yo=">AAACCXicjVC7SkNBEN3rM8ZX1NJmMQhWIRFBy6CNhUUE84DcEOZuJsly9z7YnauGy21t/BUbC0Vs/QM7/8bNo1BR8MDA4ZwZZuZ4sZKGyuUPZ25+YXFpObeSX11b39gsbG03TJRogXURqUi3PDCoZIh1kqSwFWuEwFPY9Pyzsd+8Rm1kFF7RKMZOAINQ9qUAslK3wN0b2cMhUOp6SJB1U5fwltKLxAc/ybJ8t1CslMoT8L9Jkc1Q6xbe3V4kkgBDEgqMaVfKMXVS0CSFwizvJgZjED4MsG1pCAGaTjr5JOP7VunxfqRthcQn6teJFAJjRoFnOwOgofnpjcXfvHZC/ZNOKsM4IQzFdFE/UZwiPo6F96RGQWpkCQgt7a1cDEGDIBveP0NoHJYqll8eFaunszhybJftsQNWYcesys5ZjdWZYHfsgT2xZ+feeXRenNdp65wzm9lh3+C8fQLSgpsH</latexit><latexit sha1_base64="MkREckhm14b4NDcjWed2wRqN2Yo=">AAACCXicjVC7SkNBEN3rM8ZX1NJmMQhWIRFBy6CNhUUE84DcEOZuJsly9z7YnauGy21t/BUbC0Vs/QM7/8bNo1BR8MDA4ZwZZuZ4sZKGyuUPZ25+YXFpObeSX11b39gsbG03TJRogXURqUi3PDCoZIh1kqSwFWuEwFPY9Pyzsd+8Rm1kFF7RKMZOAINQ9qUAslK3wN0b2cMhUOp6SJB1U5fwltKLxAc/ybJ8t1CslMoT8L9Jkc1Q6xbe3V4kkgBDEgqMaVfKMXVS0CSFwizvJgZjED4MsG1pCAGaTjr5JOP7VunxfqRthcQn6teJFAJjRoFnOwOgofnpjcXfvHZC/ZNOKsM4IQzFdFE/UZwiPo6F96RGQWpkCQgt7a1cDEGDIBveP0NoHJYqll8eFaunszhybJftsQNWYcesys5ZjdWZYHfsgT2xZ+feeXRenNdp65wzm9lh3+C8fQLSgpsH</latexit>
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Home Team Away Team Goal 
Differential Time Start Time End ….

Man City Liverpool 0 60 1 -1 … 0

Man City Liverpool 61 68 1 -1 … 0

Man City Liverpool 69 75 1 -1 … 0

Man City Liverpool 76 93 0 -1 … 0

b�Salah
<latexit sha1_base64="zLhNizJTweWw8EgygvCkMXXEqTY=">AAACCHicjVC7SgNREL0bXzG+opYWLgbBKiQiaBm0sYxoHpANy+zdSXLJ3Qf3zqph2dLGX7GxUMTWT7Dzb7x5FCoKHhg4nDPDzBwvlkJTpfJh5ebmFxaX8suFldW19Y3i5lZTR4ni2OCRjFTbA41ShNggQRLbsUIIPIktb3g29lvXqLSIwisaxdgNoB+KnuBARnKLu86N8HEAlDoeEmRu6hDeUnoJEgZZVnCLpWq5MoH9NymxGepu8d3xI54EGBKXoHWnWompm4IiwSVmBSfRGAMfQh87hoYQoO6mk0cye98ovt2LlKmQ7In6dSKFQOtR4JnOAGigf3pj8Tevk1DvpJuKME4IQz5d1EukTZE9TsX2hUJOcmQIcCXMrTYfgAJOJrt/htA8LFcNvzgq1U5nceTZDttjB6zKjlmNnbM6azDO7tgDe2LP1r31aL1Yr9PWnDWb2WbfYL19Atfamnk=</latexit><latexit sha1_base64="zLhNizJTweWw8EgygvCkMXXEqTY=">AAACCHicjVC7SgNREL0bXzG+opYWLgbBKiQiaBm0sYxoHpANy+zdSXLJ3Qf3zqph2dLGX7GxUMTWT7Dzb7x5FCoKHhg4nDPDzBwvlkJTpfJh5ebmFxaX8suFldW19Y3i5lZTR4ni2OCRjFTbA41ShNggQRLbsUIIPIktb3g29lvXqLSIwisaxdgNoB+KnuBARnKLu86N8HEAlDoeEmRu6hDeUnoJEgZZVnCLpWq5MoH9NymxGepu8d3xI54EGBKXoHWnWompm4IiwSVmBSfRGAMfQh87hoYQoO6mk0cye98ovt2LlKmQ7In6dSKFQOtR4JnOAGigf3pj8Tevk1DvpJuKME4IQz5d1EukTZE9TsX2hUJOcmQIcCXMrTYfgAJOJrt/htA8LFcNvzgq1U5nceTZDttjB6zKjlmNnbM6azDO7tgDe2LP1r31aL1Yr9PWnDWb2WbfYL19Atfamnk=</latexit><latexit sha1_base64="zLhNizJTweWw8EgygvCkMXXEqTY=">AAACCHicjVC7SgNREL0bXzG+opYWLgbBKiQiaBm0sYxoHpANy+zdSXLJ3Qf3zqph2dLGX7GxUMTWT7Dzb7x5FCoKHhg4nDPDzBwvlkJTpfJh5ebmFxaX8suFldW19Y3i5lZTR4ni2OCRjFTbA41ShNggQRLbsUIIPIktb3g29lvXqLSIwisaxdgNoB+KnuBARnKLu86N8HEAlDoeEmRu6hDeUnoJEgZZVnCLpWq5MoH9NymxGepu8d3xI54EGBKXoHWnWompm4IiwSVmBSfRGAMfQh87hoYQoO6mk0cye98ovt2LlKmQ7In6dSKFQOtR4JnOAGigf3pj8Tevk1DvpJuKME4IQz5d1EukTZE9TsX2hUJOcmQIcCXMrTYfgAJOJrt/htA8LFcNvzgq1U5nceTZDttjB6zKjlmNnbM6azDO7tgDe2LP1r31aL1Yr9PWnDWb2WbfYL19Atfamnk=</latexit><latexit sha1_base64="zLhNizJTweWw8EgygvCkMXXEqTY=">AAACCHicjVC7SgNREL0bXzG+opYWLgbBKiQiaBm0sYxoHpANy+zdSXLJ3Qf3zqph2dLGX7GxUMTWT7Dzb7x5FCoKHhg4nDPDzBwvlkJTpfJh5ebmFxaX8suFldW19Y3i5lZTR4ni2OCRjFTbA41ShNggQRLbsUIIPIktb3g29lvXqLSIwisaxdgNoB+KnuBARnKLu86N8HEAlDoeEmRu6hDeUnoJEgZZVnCLpWq5MoH9NymxGepu8d3xI54EGBKXoHWnWompm4IiwSVmBSfRGAMfQh87hoYQoO6mk0cye98ovt2LlKmQ7In6dSKFQOtR4JnOAGigf3pj8Tevk1DvpJuKME4IQz5d1EukTZE9TsX2hUJOcmQIcCXMrTYfgAJOJrt/htA8LFcNvzgq1U5nceTZDttjB6zKjlmNnbM6azDO7tgDe2LP1r31aL1Yr9PWnDWb2WbfYL19Atfamnk=</latexit>

b�Augero
<latexit sha1_base64="BWuuwQF/xMY5VxBVMzMV4IIK4r0=">AAACCXicjVA9SwNBEN3zM8avqKXNYhCswkUELaM2lhHMB+RC2NubS5bs3R67c2o4rrXxr9hYKGLrP7Dz37j5KFQUfDDweG+GmXl+IoVB1/1w5uYXFpeWCyvF1bX1jc3S1nbTqFRzaHAllW77zIAUMTRQoIR2ooFFvoSWPzwf+61r0Eao+ApHCXQj1o9FKDhDK/VK1LsRAQwYZp4PyPJe5iHcYnaa9kGrPC/2SuVqxZ2A/k3KZIZ6r/TuBYqnEcTIJTOmU3UT7GZMo+AS8qKXGkgYH7I+dCyNWQSmm00+yem+VQIaKm0rRjpRv05kLDJmFPm2M2I4MD+9sfib10kxPOlmIk5ShJhPF4WppKjoOBYaCA0c5cgSxrWwt1I+YJpxtOH9M4TmYaVq+eVRuXY2i6NAdskeOSBVckxq5ILUSYNwckceyBN5du6dR+fFeZ22zjmzmR3yDc7bJ8MImv0=</latexit><latexit sha1_base64="BWuuwQF/xMY5VxBVMzMV4IIK4r0=">AAACCXicjVA9SwNBEN3zM8avqKXNYhCswkUELaM2lhHMB+RC2NubS5bs3R67c2o4rrXxr9hYKGLrP7Dz37j5KFQUfDDweG+GmXl+IoVB1/1w5uYXFpeWCyvF1bX1jc3S1nbTqFRzaHAllW77zIAUMTRQoIR2ooFFvoSWPzwf+61r0Eao+ApHCXQj1o9FKDhDK/VK1LsRAQwYZp4PyPJe5iHcYnaa9kGrPC/2SuVqxZ2A/k3KZIZ6r/TuBYqnEcTIJTOmU3UT7GZMo+AS8qKXGkgYH7I+dCyNWQSmm00+yem+VQIaKm0rRjpRv05kLDJmFPm2M2I4MD+9sfib10kxPOlmIk5ShJhPF4WppKjoOBYaCA0c5cgSxrWwt1I+YJpxtOH9M4TmYaVq+eVRuXY2i6NAdskeOSBVckxq5ILUSYNwckceyBN5du6dR+fFeZ22zjmzmR3yDc7bJ8MImv0=</latexit><latexit sha1_base64="BWuuwQF/xMY5VxBVMzMV4IIK4r0=">AAACCXicjVA9SwNBEN3zM8avqKXNYhCswkUELaM2lhHMB+RC2NubS5bs3R67c2o4rrXxr9hYKGLrP7Dz37j5KFQUfDDweG+GmXl+IoVB1/1w5uYXFpeWCyvF1bX1jc3S1nbTqFRzaHAllW77zIAUMTRQoIR2ooFFvoSWPzwf+61r0Eao+ApHCXQj1o9FKDhDK/VK1LsRAQwYZp4PyPJe5iHcYnaa9kGrPC/2SuVqxZ2A/k3KZIZ6r/TuBYqnEcTIJTOmU3UT7GZMo+AS8qKXGkgYH7I+dCyNWQSmm00+yem+VQIaKm0rRjpRv05kLDJmFPm2M2I4MD+9sfib10kxPOlmIk5ShJhPF4WppKjoOBYaCA0c5cgSxrWwt1I+YJpxtOH9M4TmYaVq+eVRuXY2i6NAdskeOSBVckxq5ILUSYNwckceyBN5du6dR+fFeZ22zjmzmR3yDc7bJ8MImv0=</latexit><latexit sha1_base64="BWuuwQF/xMY5VxBVMzMV4IIK4r0=">AAACCXicjVA9SwNBEN3zM8avqKXNYhCswkUELaM2lhHMB+RC2NubS5bs3R67c2o4rrXxr9hYKGLrP7Dz37j5KFQUfDDweG+GmXl+IoVB1/1w5uYXFpeWCyvF1bX1jc3S1nbTqFRzaHAllW77zIAUMTRQoIR2ooFFvoSWPzwf+61r0Eao+ApHCXQj1o9FKDhDK/VK1LsRAQwYZp4PyPJe5iHcYnaa9kGrPC/2SuVqxZ2A/k3KZIZ6r/TuBYqnEcTIJTOmU3UT7GZMo+AS8qKXGkgYH7I+dCyNWQSmm00+yem+VQIaKm0rRjpRv05kLDJmFPm2M2I4MD+9sfib10kxPOlmIk5ShJhPF4WppKjoOBYaCA0c5cgSxrWwt1I+YJpxtOH9M4TmYaVq+eVRuXY2i6NAdskeOSBVckxq5ILUSYNwckceyBN5du6dR+fFeZ22zjmzmR3yDc7bJ8MImv0=</latexit>

b�Lukaku
<latexit sha1_base64="MkREckhm14b4NDcjWed2wRqN2Yo=">AAACCXicjVC7SkNBEN3rM8ZX1NJmMQhWIRFBy6CNhUUE84DcEOZuJsly9z7YnauGy21t/BUbC0Vs/QM7/8bNo1BR8MDA4ZwZZuZ4sZKGyuUPZ25+YXFpObeSX11b39gsbG03TJRogXURqUi3PDCoZIh1kqSwFWuEwFPY9Pyzsd+8Rm1kFF7RKMZOAINQ9qUAslK3wN0b2cMhUOp6SJB1U5fwltKLxAc/ybJ8t1CslMoT8L9Jkc1Q6xbe3V4kkgBDEgqMaVfKMXVS0CSFwizvJgZjED4MsG1pCAGaTjr5JOP7VunxfqRthcQn6teJFAJjRoFnOwOgofnpjcXfvHZC/ZNOKsM4IQzFdFE/UZwiPo6F96RGQWpkCQgt7a1cDEGDIBveP0NoHJYqll8eFaunszhybJftsQNWYcesys5ZjdWZYHfsgT2xZ+feeXRenNdp65wzm9lh3+C8fQLSgpsH</latexit><latexit sha1_base64="MkREckhm14b4NDcjWed2wRqN2Yo=">AAACCXicjVC7SkNBEN3rM8ZX1NJmMQhWIRFBy6CNhUUE84DcEOZuJsly9z7YnauGy21t/BUbC0Vs/QM7/8bNo1BR8MDA4ZwZZuZ4sZKGyuUPZ25+YXFpObeSX11b39gsbG03TJRogXURqUi3PDCoZIh1kqSwFWuEwFPY9Pyzsd+8Rm1kFF7RKMZOAINQ9qUAslK3wN0b2cMhUOp6SJB1U5fwltKLxAc/ybJ8t1CslMoT8L9Jkc1Q6xbe3V4kkgBDEgqMaVfKMXVS0CSFwizvJgZjED4MsG1pCAGaTjr5JOP7VunxfqRthcQn6teJFAJjRoFnOwOgofnpjcXfvHZC/ZNOKsM4IQzFdFE/UZwiPo6F96RGQWpkCQgt7a1cDEGDIBveP0NoHJYqll8eFaunszhybJftsQNWYcesys5ZjdWZYHfsgT2xZ+feeXRenNdp65wzm9lh3+C8fQLSgpsH</latexit><latexit sha1_base64="MkREckhm14b4NDcjWed2wRqN2Yo=">AAACCXicjVC7SkNBEN3rM8ZX1NJmMQhWIRFBy6CNhUUE84DcEOZuJsly9z7YnauGy21t/BUbC0Vs/QM7/8bNo1BR8MDA4ZwZZuZ4sZKGyuUPZ25+YXFpObeSX11b39gsbG03TJRogXURqUi3PDCoZIh1kqSwFWuEwFPY9Pyzsd+8Rm1kFF7RKMZOAINQ9qUAslK3wN0b2cMhUOp6SJB1U5fwltKLxAc/ybJ8t1CslMoT8L9Jkc1Q6xbe3V4kkgBDEgqMaVfKMXVS0CSFwizvJgZjED4MsG1pCAGaTjr5JOP7VunxfqRthcQn6teJFAJjRoFnOwOgofnpjcXfvHZC/ZNOKsM4IQzFdFE/UZwiPo6F96RGQWpkCQgt7a1cDEGDIBveP0NoHJYqll8eFaunszhybJftsQNWYcesys5ZjdWZYHfsgT2xZ+feeXRenNdp65wzm9lh3+C8fQLSgpsH</latexit><latexit sha1_base64="MkREckhm14b4NDcjWed2wRqN2Yo=">AAACCXicjVC7SkNBEN3rM8ZX1NJmMQhWIRFBy6CNhUUE84DcEOZuJsly9z7YnauGy21t/BUbC0Vs/QM7/8bNo1BR8MDA4ZwZZuZ4sZKGyuUPZ25+YXFpObeSX11b39gsbG03TJRogXURqUi3PDCoZIh1kqSwFWuEwFPY9Pyzsd+8Rm1kFF7RKMZOAINQ9qUAslK3wN0b2cMhUOp6SJB1U5fwltKLxAc/ybJ8t1CslMoT8L9Jkc1Q6xbe3V4kkgBDEgqMaVfKMXVS0CSFwizvJgZjED4MsG1pCAGaTjr5JOP7VunxfqRthcQn6teJFAJjRoFnOwOgofnpjcXfvHZC/ZNOKsM4IQzFdFE/UZwiPo6F96RGQWpkCQgt7a1cDEGDIBveP0NoHJYqll8eFaunszhybJftsQNWYcesys5ZjdWZYHfsgT2xZ+feeXRenNdp65wzm9lh3+C8fQLSgpsH</latexit>

ŷ1
<latexit sha1_base64="TrUgzKI8U+1kvQNZDRZlyrF6EW0=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNdtsu3WzC7kQIof/CiwdFvPpvvPlv3LQ5aOsLCw/vzLAzbxBLYdB1v53S2vrG5lZ5u7Kzu7d/UD08apso0Yy3WCQj3Q2o4VIo3kKBkndjzWkYSN4Jprd5vfPEtRGResA05n5Ix0qMBKNorcf+hGKWzgZeZVCtuXV3LrIKXgE1KNQcVL/6w4glIVfIJDWm57kx+hnVKJjks0o/MTymbErHvGdR0ZAbP5tvPCNn1hmSUaTtU0jm7u+JjIbGpGFgO0OKE7Ncy83/ar0ER9d+JlScIFds8dEokQQjkp9PhkJzhjK1QJkWdlfCJlRThjakPARv+eRVaF/UPcv3l7XGTRFHGU7gFM7BgytowB00oQUMFDzDK7w5xnlx3p2PRWvJKWaO4Y+czx8ULJCC</latexit><latexit sha1_base64="TrUgzKI8U+1kvQNZDRZlyrF6EW0=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNdtsu3WzC7kQIof/CiwdFvPpvvPlv3LQ5aOsLCw/vzLAzbxBLYdB1v53S2vrG5lZ5u7Kzu7d/UD08apso0Yy3WCQj3Q2o4VIo3kKBkndjzWkYSN4Jprd5vfPEtRGResA05n5Ix0qMBKNorcf+hGKWzgZeZVCtuXV3LrIKXgE1KNQcVL/6w4glIVfIJDWm57kx+hnVKJjks0o/MTymbErHvGdR0ZAbP5tvPCNn1hmSUaTtU0jm7u+JjIbGpGFgO0OKE7Ncy83/ar0ER9d+JlScIFds8dEokQQjkp9PhkJzhjK1QJkWdlfCJlRThjakPARv+eRVaF/UPcv3l7XGTRFHGU7gFM7BgytowB00oQUMFDzDK7w5xnlx3p2PRWvJKWaO4Y+czx8ULJCC</latexit><latexit sha1_base64="TrUgzKI8U+1kvQNZDRZlyrF6EW0=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNdtsu3WzC7kQIof/CiwdFvPpvvPlv3LQ5aOsLCw/vzLAzbxBLYdB1v53S2vrG5lZ5u7Kzu7d/UD08apso0Yy3WCQj3Q2o4VIo3kKBkndjzWkYSN4Jprd5vfPEtRGResA05n5Ix0qMBKNorcf+hGKWzgZeZVCtuXV3LrIKXgE1KNQcVL/6w4glIVfIJDWm57kx+hnVKJjks0o/MTymbErHvGdR0ZAbP5tvPCNn1hmSUaTtU0jm7u+JjIbGpGFgO0OKE7Ncy83/ar0ER9d+JlScIFds8dEokQQjkp9PhkJzhjK1QJkWdlfCJlRThjakPARv+eRVaF/UPcv3l7XGTRFHGU7gFM7BgytowB00oQUMFDzDK7w5xnlx3p2PRWvJKWaO4Y+czx8ULJCC</latexit><latexit sha1_base64="TrUgzKI8U+1kvQNZDRZlyrF6EW0=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNdtsu3WzC7kQIof/CiwdFvPpvvPlv3LQ5aOsLCw/vzLAzbxBLYdB1v53S2vrG5lZ5u7Kzu7d/UD08apso0Yy3WCQj3Q2o4VIo3kKBkndjzWkYSN4Jprd5vfPEtRGResA05n5Ix0qMBKNorcf+hGKWzgZeZVCtuXV3LrIKXgE1KNQcVL/6w4glIVfIJDWm57kx+hnVKJjks0o/MTymbErHvGdR0ZAbP5tvPCNn1hmSUaTtU0jm7u+JjIbGpGFgO0OKE7Ncy83/ar0ER9d+JlScIFds8dEokQQjkp9PhkJzhjK1QJkWdlfCJlRThjakPARv+eRVaF/UPcv3l7XGTRFHGU7gFM7BgytowB00oQUMFDzDK7w5xnlx3p2PRWvJKWaO4Y+czx8ULJCC</latexit>

ŷ2
<latexit sha1_base64="xI6/Xgk2lShtUiR5ZE6gXywG6Qo=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJWkCLosunFZwV4gDWUynbRDJzNh5kQooY/hxoUibn0ad76NkzYLbf1h4OM/5zDn/FEquAHP+3YqG5tb2zvVXXdv/+DwqHZ80jUq05R1qBJK9yNimOCSdYCDYP1UM5JEgvWi6V1R7z0xbbiSjzBLWZiQseQxpwSsFQwmBPLZfNh03WGt7jW8hfA6+CXUUan2sPY1GCmaJUwCFcSYwPdSCHOigVPB5u4gMywldErGLLAoScJMmC9WnuML64xwrLR9EvDC/T2Rk8SYWRLZzoTAxKzWCvO/WpBBfBPmXKYZMEmXH8WZwKBwcT8ecc0oiJkFQjW3u2I6IZpQsCkVIfirJ69Dt9nwLT9c1Vu3ZRxVdIbO0SXy0TVqoXvURh1EkULP6BW9OeC8OO/Ox7K14pQzp+iPnM8fTXSQlw==</latexit><latexit sha1_base64="xI6/Xgk2lShtUiR5ZE6gXywG6Qo=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJWkCLosunFZwV4gDWUynbRDJzNh5kQooY/hxoUibn0ad76NkzYLbf1h4OM/5zDn/FEquAHP+3YqG5tb2zvVXXdv/+DwqHZ80jUq05R1qBJK9yNimOCSdYCDYP1UM5JEgvWi6V1R7z0xbbiSjzBLWZiQseQxpwSsFQwmBPLZfNh03WGt7jW8hfA6+CXUUan2sPY1GCmaJUwCFcSYwPdSCHOigVPB5u4gMywldErGLLAoScJMmC9WnuML64xwrLR9EvDC/T2Rk8SYWRLZzoTAxKzWCvO/WpBBfBPmXKYZMEmXH8WZwKBwcT8ecc0oiJkFQjW3u2I6IZpQsCkVIfirJ69Dt9nwLT9c1Vu3ZRxVdIbO0SXy0TVqoXvURh1EkULP6BW9OeC8OO/Ox7K14pQzp+iPnM8fTXSQlw==</latexit><latexit sha1_base64="xI6/Xgk2lShtUiR5ZE6gXywG6Qo=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJWkCLosunFZwV4gDWUynbRDJzNh5kQooY/hxoUibn0ad76NkzYLbf1h4OM/5zDn/FEquAHP+3YqG5tb2zvVXXdv/+DwqHZ80jUq05R1qBJK9yNimOCSdYCDYP1UM5JEgvWi6V1R7z0xbbiSjzBLWZiQseQxpwSsFQwmBPLZfNh03WGt7jW8hfA6+CXUUan2sPY1GCmaJUwCFcSYwPdSCHOigVPB5u4gMywldErGLLAoScJMmC9WnuML64xwrLR9EvDC/T2Rk8SYWRLZzoTAxKzWCvO/WpBBfBPmXKYZMEmXH8WZwKBwcT8ecc0oiJkFQjW3u2I6IZpQsCkVIfirJ69Dt9nwLT9c1Vu3ZRxVdIbO0SXy0TVqoXvURh1EkULP6BW9OeC8OO/Ox7K14pQzp+iPnM8fTXSQlw==</latexit><latexit sha1_base64="xI6/Xgk2lShtUiR5ZE6gXywG6Qo=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJWkCLosunFZwV4gDWUynbRDJzNh5kQooY/hxoUibn0ad76NkzYLbf1h4OM/5zDn/FEquAHP+3YqG5tb2zvVXXdv/+DwqHZ80jUq05R1qBJK9yNimOCSdYCDYP1UM5JEgvWi6V1R7z0xbbiSjzBLWZiQseQxpwSsFQwmBPLZfNh03WGt7jW8hfA6+CXUUan2sPY1GCmaJUwCFcSYwPdSCHOigVPB5u4gMywldErGLLAoScJMmC9WnuML64xwrLR9EvDC/T2Rk8SYWRLZzoTAxKzWCvO/WpBBfBPmXKYZMEmXH8WZwKBwcT8ecc0oiJkFQjW3u2I6IZpQsCkVIfirJ69Dt9nwLT9c1Vu3ZRxVdIbO0SXy0TVqoXvURh1EkULP6BW9OeC8OO/Ox7K14pQzp+iPnM8fTXSQlw==</latexit>

ŷ3
<latexit sha1_base64="Mb4yc1LvYm2w3FYMbqYNS/8GoNE=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJVEBV0W3bisYC/QhjKZTtqhk5kwcyKE0Mdw40IRtz6NO9/GSZuFtv4w8PGfc5hz/jAR3IDnfTuVtfWNza3qtruzu7d/UDs86hiVasraVAmleyExTHDJ2sBBsF6iGYlDwbrh9K6od5+YNlzJR8gSFsRkLHnEKQFr9QcTAnk2G1667rBW9xreXHgV/BLqqFRrWPsajBRNYyaBCmJM3/cSCHKigVPBZu4gNSwhdErGrG9RkpiZIJ+vPMNn1hnhSGn7JOC5+3siJ7ExWRzazpjAxCzXCvO/Wj+F6CbIuUxSYJIuPopSgUHh4n484ppREJkFQjW3u2I6IZpQsCkVIfjLJ69C56LhW364qjdvyziq6ASdonPko2vURPeohdqIIoWe0St6c8B5cd6dj0VrxSlnjtEfOZ8/TvqQmA==</latexit><latexit sha1_base64="Mb4yc1LvYm2w3FYMbqYNS/8GoNE=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJVEBV0W3bisYC/QhjKZTtqhk5kwcyKE0Mdw40IRtz6NO9/GSZuFtv4w8PGfc5hz/jAR3IDnfTuVtfWNza3qtruzu7d/UDs86hiVasraVAmleyExTHDJ2sBBsF6iGYlDwbrh9K6od5+YNlzJR8gSFsRkLHnEKQFr9QcTAnk2G1667rBW9xreXHgV/BLqqFRrWPsajBRNYyaBCmJM3/cSCHKigVPBZu4gNSwhdErGrG9RkpiZIJ+vPMNn1hnhSGn7JOC5+3siJ7ExWRzazpjAxCzXCvO/Wj+F6CbIuUxSYJIuPopSgUHh4n484ppREJkFQjW3u2I6IZpQsCkVIfjLJ69C56LhW364qjdvyziq6ASdonPko2vURPeohdqIIoWe0St6c8B5cd6dj0VrxSlnjtEfOZ8/TvqQmA==</latexit><latexit sha1_base64="Mb4yc1LvYm2w3FYMbqYNS/8GoNE=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJVEBV0W3bisYC/QhjKZTtqhk5kwcyKE0Mdw40IRtz6NO9/GSZuFtv4w8PGfc5hz/jAR3IDnfTuVtfWNza3qtruzu7d/UDs86hiVasraVAmleyExTHDJ2sBBsF6iGYlDwbrh9K6od5+YNlzJR8gSFsRkLHnEKQFr9QcTAnk2G1667rBW9xreXHgV/BLqqFRrWPsajBRNYyaBCmJM3/cSCHKigVPBZu4gNSwhdErGrG9RkpiZIJ+vPMNn1hnhSGn7JOC5+3siJ7ExWRzazpjAxCzXCvO/Wj+F6CbIuUxSYJIuPopSgUHh4n484ppREJkFQjW3u2I6IZpQsCkVIfjLJ69C56LhW364qjdvyziq6ASdonPko2vURPeohdqIIoWe0St6c8B5cd6dj0VrxSlnjtEfOZ8/TvqQmA==</latexit><latexit sha1_base64="Mb4yc1LvYm2w3FYMbqYNS/8GoNE=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJVEBV0W3bisYC/QhjKZTtqhk5kwcyKE0Mdw40IRtz6NO9/GSZuFtv4w8PGfc5hz/jAR3IDnfTuVtfWNza3qtruzu7d/UDs86hiVasraVAmleyExTHDJ2sBBsF6iGYlDwbrh9K6od5+YNlzJR8gSFsRkLHnEKQFr9QcTAnk2G1667rBW9xreXHgV/BLqqFRrWPsajBRNYyaBCmJM3/cSCHKigVPBZu4gNSwhdErGrG9RkpiZIJ+vPMNn1hnhSGn7JOC5+3siJ7ExWRzazpjAxCzXCvO/Wj+F6CbIuUxSYJIuPopSgUHh4n484ppREJkFQjW3u2I6IZpQsCkVIfjLJ69C56LhW364qjdvyziq6ASdonPko2vURPeohdqIIoWe0St6c8B5cd6dj0VrxSlnjtEfOZ8/TvqQmA==</latexit>

ŷ4
<latexit sha1_base64="6fAbB6JsZwNIZjoDxPfmU6r9Puc=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJVECrosunFZwV4gDWUynbRDJzNh5kQooY/hxoUibn0ad76NkzYLbf1h4OM/5zDn/FEquAHP+3YqG5tb2zvVXXdv/+DwqHZ80jUq05R1qBJK9yNimOCSdYCDYP1UM5JEgvWi6V1R7z0xbbiSjzBLWZiQseQxpwSsFQwmBPLZfNh03WGt7jW8hfA6+CXUUan2sPY1GCmaJUwCFcSYwPdSCHOigVPB5u4gMywldErGLLAoScJMmC9WnuML64xwrLR9EvDC/T2Rk8SYWRLZzoTAxKzWCvO/WpBBfBPmXKYZMEmXH8WZwKBwcT8ecc0oiJkFQjW3u2I6IZpQsCkVIfirJ69D96rhW35o1lu3ZRxVdIbO0SXy0TVqoXvURh1EkULP6BW9OeC8OO/Ox7K14pQzp+iPnM8fUICQmQ==</latexit><latexit sha1_base64="6fAbB6JsZwNIZjoDxPfmU6r9Puc=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJVECrosunFZwV4gDWUynbRDJzNh5kQooY/hxoUibn0ad76NkzYLbf1h4OM/5zDn/FEquAHP+3YqG5tb2zvVXXdv/+DwqHZ80jUq05R1qBJK9yNimOCSdYCDYP1UM5JEgvWi6V1R7z0xbbiSjzBLWZiQseQxpwSsFQwmBPLZfNh03WGt7jW8hfA6+CXUUan2sPY1GCmaJUwCFcSYwPdSCHOigVPB5u4gMywldErGLLAoScJMmC9WnuML64xwrLR9EvDC/T2Rk8SYWRLZzoTAxKzWCvO/WpBBfBPmXKYZMEmXH8WZwKBwcT8ecc0oiJkFQjW3u2I6IZpQsCkVIfirJ69D96rhW35o1lu3ZRxVdIbO0SXy0TVqoXvURh1EkULP6BW9OeC8OO/Ox7K14pQzp+iPnM8fUICQmQ==</latexit><latexit sha1_base64="6fAbB6JsZwNIZjoDxPfmU6r9Puc=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJVECrosunFZwV4gDWUynbRDJzNh5kQooY/hxoUibn0ad76NkzYLbf1h4OM/5zDn/FEquAHP+3YqG5tb2zvVXXdv/+DwqHZ80jUq05R1qBJK9yNimOCSdYCDYP1UM5JEgvWi6V1R7z0xbbiSjzBLWZiQseQxpwSsFQwmBPLZfNh03WGt7jW8hfA6+CXUUan2sPY1GCmaJUwCFcSYwPdSCHOigVPB5u4gMywldErGLLAoScJMmC9WnuML64xwrLR9EvDC/T2Rk8SYWRLZzoTAxKzWCvO/WpBBfBPmXKYZMEmXH8WZwKBwcT8ecc0oiJkFQjW3u2I6IZpQsCkVIfirJ69D96rhW35o1lu3ZRxVdIbO0SXy0TVqoXvURh1EkULP6BW9OeC8OO/Ox7K14pQzp+iPnM8fUICQmQ==</latexit><latexit sha1_base64="6fAbB6JsZwNIZjoDxPfmU6r9Puc=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJVECrosunFZwV4gDWUynbRDJzNh5kQooY/hxoUibn0ad76NkzYLbf1h4OM/5zDn/FEquAHP+3YqG5tb2zvVXXdv/+DwqHZ80jUq05R1qBJK9yNimOCSdYCDYP1UM5JEgvWi6V1R7z0xbbiSjzBLWZiQseQxpwSsFQwmBPLZfNh03WGt7jW8hfA6+CXUUan2sPY1GCmaJUwCFcSYwPdSCHOigVPB5u4gMywldErGLLAoScJMmC9WnuML64xwrLR9EvDC/T2Rk8SYWRLZzoTAxKzWCvO/WpBBfBPmXKYZMEmXH8WZwKBwcT8ecc0oiJkFQjW3u2I6IZpQsCkVIfirJ69D96rhW35o1lu3ZRxVdIbO0SXy0TVqoXvURh1EkULP6BW9OeC8OO/Ox7K14pQzp+iPnM8fUICQmQ==</latexit>
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b�Salah
<latexit sha1_base64="zLhNizJTweWw8EgygvCkMXXEqTY=">AAACCHicjVC7SgNREL0bXzG+opYWLgbBKiQiaBm0sYxoHpANy+zdSXLJ3Qf3zqph2dLGX7GxUMTWT7Dzb7x5FCoKHhg4nDPDzBwvlkJTpfJh5ebmFxaX8suFldW19Y3i5lZTR4ni2OCRjFTbA41ShNggQRLbsUIIPIktb3g29lvXqLSIwisaxdgNoB+KnuBARnKLu86N8HEAlDoeEmRu6hDeUnoJEgZZVnCLpWq5MoH9NymxGepu8d3xI54EGBKXoHWnWompm4IiwSVmBSfRGAMfQh87hoYQoO6mk0cye98ovt2LlKmQ7In6dSKFQOtR4JnOAGigf3pj8Tevk1DvpJuKME4IQz5d1EukTZE9TsX2hUJOcmQIcCXMrTYfgAJOJrt/htA8LFcNvzgq1U5nceTZDttjB6zKjlmNnbM6azDO7tgDe2LP1r31aL1Yr9PWnDWb2WbfYL19Atfamnk=</latexit><latexit sha1_base64="zLhNizJTweWw8EgygvCkMXXEqTY=">AAACCHicjVC7SgNREL0bXzG+opYWLgbBKiQiaBm0sYxoHpANy+zdSXLJ3Qf3zqph2dLGX7GxUMTWT7Dzb7x5FCoKHhg4nDPDzBwvlkJTpfJh5ebmFxaX8suFldW19Y3i5lZTR4ni2OCRjFTbA41ShNggQRLbsUIIPIktb3g29lvXqLSIwisaxdgNoB+KnuBARnKLu86N8HEAlDoeEmRu6hDeUnoJEgZZVnCLpWq5MoH9NymxGepu8d3xI54EGBKXoHWnWompm4IiwSVmBSfRGAMfQh87hoYQoO6mk0cye98ovt2LlKmQ7In6dSKFQOtR4JnOAGigf3pj8Tevk1DvpJuKME4IQz5d1EukTZE9TsX2hUJOcmQIcCXMrTYfgAJOJrt/htA8LFcNvzgq1U5nceTZDttjB6zKjlmNnbM6azDO7tgDe2LP1r31aL1Yr9PWnDWb2WbfYL19Atfamnk=</latexit><latexit sha1_base64="zLhNizJTweWw8EgygvCkMXXEqTY=">AAACCHicjVC7SgNREL0bXzG+opYWLgbBKiQiaBm0sYxoHpANy+zdSXLJ3Qf3zqph2dLGX7GxUMTWT7Dzb7x5FCoKHhg4nDPDzBwvlkJTpfJh5ebmFxaX8suFldW19Y3i5lZTR4ni2OCRjFTbA41ShNggQRLbsUIIPIktb3g29lvXqLSIwisaxdgNoB+KnuBARnKLu86N8HEAlDoeEmRu6hDeUnoJEgZZVnCLpWq5MoH9NymxGepu8d3xI54EGBKXoHWnWompm4IiwSVmBSfRGAMfQh87hoYQoO6mk0cye98ovt2LlKmQ7In6dSKFQOtR4JnOAGigf3pj8Tevk1DvpJuKME4IQz5d1EukTZE9TsX2hUJOcmQIcCXMrTYfgAJOJrt/htA8LFcNvzgq1U5nceTZDttjB6zKjlmNnbM6azDO7tgDe2LP1r31aL1Yr9PWnDWb2WbfYL19Atfamnk=</latexit><latexit sha1_base64="zLhNizJTweWw8EgygvCkMXXEqTY=">AAACCHicjVC7SgNREL0bXzG+opYWLgbBKiQiaBm0sYxoHpANy+zdSXLJ3Qf3zqph2dLGX7GxUMTWT7Dzb7x5FCoKHhg4nDPDzBwvlkJTpfJh5ebmFxaX8suFldW19Y3i5lZTR4ni2OCRjFTbA41ShNggQRLbsUIIPIktb3g29lvXqLSIwisaxdgNoB+KnuBARnKLu86N8HEAlDoeEmRu6hDeUnoJEgZZVnCLpWq5MoH9NymxGepu8d3xI54EGBKXoHWnWompm4IiwSVmBSfRGAMfQh87hoYQoO6mk0cye98ovt2LlKmQ7In6dSKFQOtR4JnOAGigf3pj8Tevk1DvpJuKME4IQz5d1EukTZE9TsX2hUJOcmQIcCXMrTYfgAJOJrt/htA8LFcNvzgq1U5nceTZDttjB6zKjlmNnbM6azDO7tgDe2LP1r31aL1Yr9PWnDWb2WbfYL19Atfamnk=</latexit>

b�Augero
<latexit sha1_base64="BWuuwQF/xMY5VxBVMzMV4IIK4r0=">AAACCXicjVA9SwNBEN3zM8avqKXNYhCswkUELaM2lhHMB+RC2NubS5bs3R67c2o4rrXxr9hYKGLrP7Dz37j5KFQUfDDweG+GmXl+IoVB1/1w5uYXFpeWCyvF1bX1jc3S1nbTqFRzaHAllW77zIAUMTRQoIR2ooFFvoSWPzwf+61r0Eao+ApHCXQj1o9FKDhDK/VK1LsRAQwYZp4PyPJe5iHcYnaa9kGrPC/2SuVqxZ2A/k3KZIZ6r/TuBYqnEcTIJTOmU3UT7GZMo+AS8qKXGkgYH7I+dCyNWQSmm00+yem+VQIaKm0rRjpRv05kLDJmFPm2M2I4MD+9sfib10kxPOlmIk5ShJhPF4WppKjoOBYaCA0c5cgSxrWwt1I+YJpxtOH9M4TmYaVq+eVRuXY2i6NAdskeOSBVckxq5ILUSYNwckceyBN5du6dR+fFeZ22zjmzmR3yDc7bJ8MImv0=</latexit><latexit sha1_base64="BWuuwQF/xMY5VxBVMzMV4IIK4r0=">AAACCXicjVA9SwNBEN3zM8avqKXNYhCswkUELaM2lhHMB+RC2NubS5bs3R67c2o4rrXxr9hYKGLrP7Dz37j5KFQUfDDweG+GmXl+IoVB1/1w5uYXFpeWCyvF1bX1jc3S1nbTqFRzaHAllW77zIAUMTRQoIR2ooFFvoSWPzwf+61r0Eao+ApHCXQj1o9FKDhDK/VK1LsRAQwYZp4PyPJe5iHcYnaa9kGrPC/2SuVqxZ2A/k3KZIZ6r/TuBYqnEcTIJTOmU3UT7GZMo+AS8qKXGkgYH7I+dCyNWQSmm00+yem+VQIaKm0rRjpRv05kLDJmFPm2M2I4MD+9sfib10kxPOlmIk5ShJhPF4WppKjoOBYaCA0c5cgSxrWwt1I+YJpxtOH9M4TmYaVq+eVRuXY2i6NAdskeOSBVckxq5ILUSYNwckceyBN5du6dR+fFeZ22zjmzmR3yDc7bJ8MImv0=</latexit><latexit sha1_base64="BWuuwQF/xMY5VxBVMzMV4IIK4r0=">AAACCXicjVA9SwNBEN3zM8avqKXNYhCswkUELaM2lhHMB+RC2NubS5bs3R67c2o4rrXxr9hYKGLrP7Dz37j5KFQUfDDweG+GmXl+IoVB1/1w5uYXFpeWCyvF1bX1jc3S1nbTqFRzaHAllW77zIAUMTRQoIR2ooFFvoSWPzwf+61r0Eao+ApHCXQj1o9FKDhDK/VK1LsRAQwYZp4PyPJe5iHcYnaa9kGrPC/2SuVqxZ2A/k3KZIZ6r/TuBYqnEcTIJTOmU3UT7GZMo+AS8qKXGkgYH7I+dCyNWQSmm00+yem+VQIaKm0rRjpRv05kLDJmFPm2M2I4MD+9sfib10kxPOlmIk5ShJhPF4WppKjoOBYaCA0c5cgSxrWwt1I+YJpxtOH9M4TmYaVq+eVRuXY2i6NAdskeOSBVckxq5ILUSYNwckceyBN5du6dR+fFeZ22zjmzmR3yDc7bJ8MImv0=</latexit><latexit sha1_base64="BWuuwQF/xMY5VxBVMzMV4IIK4r0=">AAACCXicjVA9SwNBEN3zM8avqKXNYhCswkUELaM2lhHMB+RC2NubS5bs3R67c2o4rrXxr9hYKGLrP7Dz37j5KFQUfDDweG+GmXl+IoVB1/1w5uYXFpeWCyvF1bX1jc3S1nbTqFRzaHAllW77zIAUMTRQoIR2ooFFvoSWPzwf+61r0Eao+ApHCXQj1o9FKDhDK/VK1LsRAQwYZp4PyPJe5iHcYnaa9kGrPC/2SuVqxZ2A/k3KZIZ6r/TuBYqnEcTIJTOmU3UT7GZMo+AS8qKXGkgYH7I+dCyNWQSmm00+yem+VQIaKm0rRjpRv05kLDJmFPm2M2I4MD+9sfib10kxPOlmIk5ShJhPF4WppKjoOBYaCA0c5cgSxrWwt1I+YJpxtOH9M4TmYaVq+eVRuXY2i6NAdskeOSBVckxq5ILUSYNwckceyBN5du6dR+fFeZ22zjmzmR3yDc7bJ8MImv0=</latexit>

b�Lukaku
<latexit sha1_base64="MkREckhm14b4NDcjWed2wRqN2Yo=">AAACCXicjVC7SkNBEN3rM8ZX1NJmMQhWIRFBy6CNhUUE84DcEOZuJsly9z7YnauGy21t/BUbC0Vs/QM7/8bNo1BR8MDA4ZwZZuZ4sZKGyuUPZ25+YXFpObeSX11b39gsbG03TJRogXURqUi3PDCoZIh1kqSwFWuEwFPY9Pyzsd+8Rm1kFF7RKMZOAINQ9qUAslK3wN0b2cMhUOp6SJB1U5fwltKLxAc/ybJ8t1CslMoT8L9Jkc1Q6xbe3V4kkgBDEgqMaVfKMXVS0CSFwizvJgZjED4MsG1pCAGaTjr5JOP7VunxfqRthcQn6teJFAJjRoFnOwOgofnpjcXfvHZC/ZNOKsM4IQzFdFE/UZwiPo6F96RGQWpkCQgt7a1cDEGDIBveP0NoHJYqll8eFaunszhybJftsQNWYcesys5ZjdWZYHfsgT2xZ+feeXRenNdp65wzm9lh3+C8fQLSgpsH</latexit><latexit sha1_base64="MkREckhm14b4NDcjWed2wRqN2Yo=">AAACCXicjVC7SkNBEN3rM8ZX1NJmMQhWIRFBy6CNhUUE84DcEOZuJsly9z7YnauGy21t/BUbC0Vs/QM7/8bNo1BR8MDA4ZwZZuZ4sZKGyuUPZ25+YXFpObeSX11b39gsbG03TJRogXURqUi3PDCoZIh1kqSwFWuEwFPY9Pyzsd+8Rm1kFF7RKMZOAINQ9qUAslK3wN0b2cMhUOp6SJB1U5fwltKLxAc/ybJ8t1CslMoT8L9Jkc1Q6xbe3V4kkgBDEgqMaVfKMXVS0CSFwizvJgZjED4MsG1pCAGaTjr5JOP7VunxfqRthcQn6teJFAJjRoFnOwOgofnpjcXfvHZC/ZNOKsM4IQzFdFE/UZwiPo6F96RGQWpkCQgt7a1cDEGDIBveP0NoHJYqll8eFaunszhybJftsQNWYcesys5ZjdWZYHfsgT2xZ+feeXRenNdp65wzm9lh3+C8fQLSgpsH</latexit><latexit sha1_base64="MkREckhm14b4NDcjWed2wRqN2Yo=">AAACCXicjVC7SkNBEN3rM8ZX1NJmMQhWIRFBy6CNhUUE84DcEOZuJsly9z7YnauGy21t/BUbC0Vs/QM7/8bNo1BR8MDA4ZwZZuZ4sZKGyuUPZ25+YXFpObeSX11b39gsbG03TJRogXURqUi3PDCoZIh1kqSwFWuEwFPY9Pyzsd+8Rm1kFF7RKMZOAINQ9qUAslK3wN0b2cMhUOp6SJB1U5fwltKLxAc/ybJ8t1CslMoT8L9Jkc1Q6xbe3V4kkgBDEgqMaVfKMXVS0CSFwizvJgZjED4MsG1pCAGaTjr5JOP7VunxfqRthcQn6teJFAJjRoFnOwOgofnpjcXfvHZC/ZNOKsM4IQzFdFE/UZwiPo6F96RGQWpkCQgt7a1cDEGDIBveP0NoHJYqll8eFaunszhybJftsQNWYcesys5ZjdWZYHfsgT2xZ+feeXRenNdp65wzm9lh3+C8fQLSgpsH</latexit><latexit sha1_base64="MkREckhm14b4NDcjWed2wRqN2Yo=">AAACCXicjVC7SkNBEN3rM8ZX1NJmMQhWIRFBy6CNhUUE84DcEOZuJsly9z7YnauGy21t/BUbC0Vs/QM7/8bNo1BR8MDA4ZwZZuZ4sZKGyuUPZ25+YXFpObeSX11b39gsbG03TJRogXURqUi3PDCoZIh1kqSwFWuEwFPY9Pyzsd+8Rm1kFF7RKMZOAINQ9qUAslK3wN0b2cMhUOp6SJB1U5fwltKLxAc/ybJ8t1CslMoT8L9Jkc1Q6xbe3V4kkgBDEgqMaVfKMXVS0CSFwizvJgZjED4MsG1pCAGaTjr5JOP7VunxfqRthcQn6teJFAJjRoFnOwOgofnpjcXfvHZC/ZNOKsM4IQzFdFE/UZwiPo6F96RGQWpkCQgt7a1cDEGDIBveP0NoHJYqll8eFaunszhybJftsQNWYcesys5ZjdWZYHfsgT2xZ+feeXRenNdp65wzm9lh3+C8fQLSgpsH</latexit>

Home Team Away Team Goal 
Differential Time Start Time End ….

Man City Liverpool 0 60 1 -1 … 0

Man City Liverpool 61 68 1 -1 … 0

Man City Liverpool 69 75 1 -1 … 0

Man City Liverpool 76 93 0 -1 … 0

ŷ1
<latexit sha1_base64="TrUgzKI8U+1kvQNZDRZlyrF6EW0=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNdtsu3WzC7kQIof/CiwdFvPpvvPlv3LQ5aOsLCw/vzLAzbxBLYdB1v53S2vrG5lZ5u7Kzu7d/UD08apso0Yy3WCQj3Q2o4VIo3kKBkndjzWkYSN4Jprd5vfPEtRGResA05n5Ix0qMBKNorcf+hGKWzgZeZVCtuXV3LrIKXgE1KNQcVL/6w4glIVfIJDWm57kx+hnVKJjks0o/MTymbErHvGdR0ZAbP5tvPCNn1hmSUaTtU0jm7u+JjIbGpGFgO0OKE7Ncy83/ar0ER9d+JlScIFds8dEokQQjkp9PhkJzhjK1QJkWdlfCJlRThjakPARv+eRVaF/UPcv3l7XGTRFHGU7gFM7BgytowB00oQUMFDzDK7w5xnlx3p2PRWvJKWaO4Y+czx8ULJCC</latexit><latexit sha1_base64="TrUgzKI8U+1kvQNZDRZlyrF6EW0=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNdtsu3WzC7kQIof/CiwdFvPpvvPlv3LQ5aOsLCw/vzLAzbxBLYdB1v53S2vrG5lZ5u7Kzu7d/UD08apso0Yy3WCQj3Q2o4VIo3kKBkndjzWkYSN4Jprd5vfPEtRGResA05n5Ix0qMBKNorcf+hGKWzgZeZVCtuXV3LrIKXgE1KNQcVL/6w4glIVfIJDWm57kx+hnVKJjks0o/MTymbErHvGdR0ZAbP5tvPCNn1hmSUaTtU0jm7u+JjIbGpGFgO0OKE7Ncy83/ar0ER9d+JlScIFds8dEokQQjkp9PhkJzhjK1QJkWdlfCJlRThjakPARv+eRVaF/UPcv3l7XGTRFHGU7gFM7BgytowB00oQUMFDzDK7w5xnlx3p2PRWvJKWaO4Y+czx8ULJCC</latexit><latexit sha1_base64="TrUgzKI8U+1kvQNZDRZlyrF6EW0=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNdtsu3WzC7kQIof/CiwdFvPpvvPlv3LQ5aOsLCw/vzLAzbxBLYdB1v53S2vrG5lZ5u7Kzu7d/UD08apso0Yy3WCQj3Q2o4VIo3kKBkndjzWkYSN4Jprd5vfPEtRGResA05n5Ix0qMBKNorcf+hGKWzgZeZVCtuXV3LrIKXgE1KNQcVL/6w4glIVfIJDWm57kx+hnVKJjks0o/MTymbErHvGdR0ZAbP5tvPCNn1hmSUaTtU0jm7u+JjIbGpGFgO0OKE7Ncy83/ar0ER9d+JlScIFds8dEokQQjkp9PhkJzhjK1QJkWdlfCJlRThjakPARv+eRVaF/UPcv3l7XGTRFHGU7gFM7BgytowB00oQUMFDzDK7w5xnlx3p2PRWvJKWaO4Y+czx8ULJCC</latexit><latexit sha1_base64="TrUgzKI8U+1kvQNZDRZlyrF6EW0=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNdtsu3WzC7kQIof/CiwdFvPpvvPlv3LQ5aOsLCw/vzLAzbxBLYdB1v53S2vrG5lZ5u7Kzu7d/UD08apso0Yy3WCQj3Q2o4VIo3kKBkndjzWkYSN4Jprd5vfPEtRGResA05n5Ix0qMBKNorcf+hGKWzgZeZVCtuXV3LrIKXgE1KNQcVL/6w4glIVfIJDWm57kx+hnVKJjks0o/MTymbErHvGdR0ZAbP5tvPCNn1hmSUaTtU0jm7u+JjIbGpGFgO0OKE7Ncy83/ar0ER9d+JlScIFds8dEokQQjkp9PhkJzhjK1QJkWdlfCJlRThjakPARv+eRVaF/UPcv3l7XGTRFHGU7gFM7BgytowB00oQUMFDzDK7w5xnlx3p2PRWvJKWaO4Y+czx8ULJCC</latexit>

ŷ2
<latexit sha1_base64="xI6/Xgk2lShtUiR5ZE6gXywG6Qo=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJWkCLosunFZwV4gDWUynbRDJzNh5kQooY/hxoUibn0ad76NkzYLbf1h4OM/5zDn/FEquAHP+3YqG5tb2zvVXXdv/+DwqHZ80jUq05R1qBJK9yNimOCSdYCDYP1UM5JEgvWi6V1R7z0xbbiSjzBLWZiQseQxpwSsFQwmBPLZfNh03WGt7jW8hfA6+CXUUan2sPY1GCmaJUwCFcSYwPdSCHOigVPB5u4gMywldErGLLAoScJMmC9WnuML64xwrLR9EvDC/T2Rk8SYWRLZzoTAxKzWCvO/WpBBfBPmXKYZMEmXH8WZwKBwcT8ecc0oiJkFQjW3u2I6IZpQsCkVIfirJ69Dt9nwLT9c1Vu3ZRxVdIbO0SXy0TVqoXvURh1EkULP6BW9OeC8OO/Ox7K14pQzp+iPnM8fTXSQlw==</latexit><latexit sha1_base64="xI6/Xgk2lShtUiR5ZE6gXywG6Qo=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJWkCLosunFZwV4gDWUynbRDJzNh5kQooY/hxoUibn0ad76NkzYLbf1h4OM/5zDn/FEquAHP+3YqG5tb2zvVXXdv/+DwqHZ80jUq05R1qBJK9yNimOCSdYCDYP1UM5JEgvWi6V1R7z0xbbiSjzBLWZiQseQxpwSsFQwmBPLZfNh03WGt7jW8hfA6+CXUUan2sPY1GCmaJUwCFcSYwPdSCHOigVPB5u4gMywldErGLLAoScJMmC9WnuML64xwrLR9EvDC/T2Rk8SYWRLZzoTAxKzWCvO/WpBBfBPmXKYZMEmXH8WZwKBwcT8ecc0oiJkFQjW3u2I6IZpQsCkVIfirJ69Dt9nwLT9c1Vu3ZRxVdIbO0SXy0TVqoXvURh1EkULP6BW9OeC8OO/Ox7K14pQzp+iPnM8fTXSQlw==</latexit><latexit sha1_base64="xI6/Xgk2lShtUiR5ZE6gXywG6Qo=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJWkCLosunFZwV4gDWUynbRDJzNh5kQooY/hxoUibn0ad76NkzYLbf1h4OM/5zDn/FEquAHP+3YqG5tb2zvVXXdv/+DwqHZ80jUq05R1qBJK9yNimOCSdYCDYP1UM5JEgvWi6V1R7z0xbbiSjzBLWZiQseQxpwSsFQwmBPLZfNh03WGt7jW8hfA6+CXUUan2sPY1GCmaJUwCFcSYwPdSCHOigVPB5u4gMywldErGLLAoScJMmC9WnuML64xwrLR9EvDC/T2Rk8SYWRLZzoTAxKzWCvO/WpBBfBPmXKYZMEmXH8WZwKBwcT8ecc0oiJkFQjW3u2I6IZpQsCkVIfirJ69Dt9nwLT9c1Vu3ZRxVdIbO0SXy0TVqoXvURh1EkULP6BW9OeC8OO/Ox7K14pQzp+iPnM8fTXSQlw==</latexit><latexit sha1_base64="xI6/Xgk2lShtUiR5ZE6gXywG6Qo=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJWkCLosunFZwV4gDWUynbRDJzNh5kQooY/hxoUibn0ad76NkzYLbf1h4OM/5zDn/FEquAHP+3YqG5tb2zvVXXdv/+DwqHZ80jUq05R1qBJK9yNimOCSdYCDYP1UM5JEgvWi6V1R7z0xbbiSjzBLWZiQseQxpwSsFQwmBPLZfNh03WGt7jW8hfA6+CXUUan2sPY1GCmaJUwCFcSYwPdSCHOigVPB5u4gMywldErGLLAoScJMmC9WnuML64xwrLR9EvDC/T2Rk8SYWRLZzoTAxKzWCvO/WpBBfBPmXKYZMEmXH8WZwKBwcT8ecc0oiJkFQjW3u2I6IZpQsCkVIfirJ69Dt9nwLT9c1Vu3ZRxVdIbO0SXy0TVqoXvURh1EkULP6BW9OeC8OO/Ox7K14pQzp+iPnM8fTXSQlw==</latexit>

ŷ3
<latexit sha1_base64="Mb4yc1LvYm2w3FYMbqYNS/8GoNE=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJVEBV0W3bisYC/QhjKZTtqhk5kwcyKE0Mdw40IRtz6NO9/GSZuFtv4w8PGfc5hz/jAR3IDnfTuVtfWNza3qtruzu7d/UDs86hiVasraVAmleyExTHDJ2sBBsF6iGYlDwbrh9K6od5+YNlzJR8gSFsRkLHnEKQFr9QcTAnk2G1667rBW9xreXHgV/BLqqFRrWPsajBRNYyaBCmJM3/cSCHKigVPBZu4gNSwhdErGrG9RkpiZIJ+vPMNn1hnhSGn7JOC5+3siJ7ExWRzazpjAxCzXCvO/Wj+F6CbIuUxSYJIuPopSgUHh4n484ppREJkFQjW3u2I6IZpQsCkVIfjLJ69C56LhW364qjdvyziq6ASdonPko2vURPeohdqIIoWe0St6c8B5cd6dj0VrxSlnjtEfOZ8/TvqQmA==</latexit><latexit sha1_base64="Mb4yc1LvYm2w3FYMbqYNS/8GoNE=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJVEBV0W3bisYC/QhjKZTtqhk5kwcyKE0Mdw40IRtz6NO9/GSZuFtv4w8PGfc5hz/jAR3IDnfTuVtfWNza3qtruzu7d/UDs86hiVasraVAmleyExTHDJ2sBBsF6iGYlDwbrh9K6od5+YNlzJR8gSFsRkLHnEKQFr9QcTAnk2G1667rBW9xreXHgV/BLqqFRrWPsajBRNYyaBCmJM3/cSCHKigVPBZu4gNSwhdErGrG9RkpiZIJ+vPMNn1hnhSGn7JOC5+3siJ7ExWRzazpjAxCzXCvO/Wj+F6CbIuUxSYJIuPopSgUHh4n484ppREJkFQjW3u2I6IZpQsCkVIfjLJ69C56LhW364qjdvyziq6ASdonPko2vURPeohdqIIoWe0St6c8B5cd6dj0VrxSlnjtEfOZ8/TvqQmA==</latexit><latexit sha1_base64="Mb4yc1LvYm2w3FYMbqYNS/8GoNE=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJVEBV0W3bisYC/QhjKZTtqhk5kwcyKE0Mdw40IRtz6NO9/GSZuFtv4w8PGfc5hz/jAR3IDnfTuVtfWNza3qtruzu7d/UDs86hiVasraVAmleyExTHDJ2sBBsF6iGYlDwbrh9K6od5+YNlzJR8gSFsRkLHnEKQFr9QcTAnk2G1667rBW9xreXHgV/BLqqFRrWPsajBRNYyaBCmJM3/cSCHKigVPBZu4gNSwhdErGrG9RkpiZIJ+vPMNn1hnhSGn7JOC5+3siJ7ExWRzazpjAxCzXCvO/Wj+F6CbIuUxSYJIuPopSgUHh4n484ppREJkFQjW3u2I6IZpQsCkVIfjLJ69C56LhW364qjdvyziq6ASdonPko2vURPeohdqIIoWe0St6c8B5cd6dj0VrxSlnjtEfOZ8/TvqQmA==</latexit><latexit sha1_base64="Mb4yc1LvYm2w3FYMbqYNS/8GoNE=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJVEBV0W3bisYC/QhjKZTtqhk5kwcyKE0Mdw40IRtz6NO9/GSZuFtv4w8PGfc5hz/jAR3IDnfTuVtfWNza3qtruzu7d/UDs86hiVasraVAmleyExTHDJ2sBBsF6iGYlDwbrh9K6od5+YNlzJR8gSFsRkLHnEKQFr9QcTAnk2G1667rBW9xreXHgV/BLqqFRrWPsajBRNYyaBCmJM3/cSCHKigVPBZu4gNSwhdErGrG9RkpiZIJ+vPMNn1hnhSGn7JOC5+3siJ7ExWRzazpjAxCzXCvO/Wj+F6CbIuUxSYJIuPopSgUHh4n484ppREJkFQjW3u2I6IZpQsCkVIfjLJ69C56LhW364qjdvyziq6ASdonPko2vURPeohdqIIoWe0St6c8B5cd6dj0VrxSlnjtEfOZ8/TvqQmA==</latexit>

ŷ4
<latexit sha1_base64="6fAbB6JsZwNIZjoDxPfmU6r9Puc=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJVECrosunFZwV4gDWUynbRDJzNh5kQooY/hxoUibn0ad76NkzYLbf1h4OM/5zDn/FEquAHP+3YqG5tb2zvVXXdv/+DwqHZ80jUq05R1qBJK9yNimOCSdYCDYP1UM5JEgvWi6V1R7z0xbbiSjzBLWZiQseQxpwSsFQwmBPLZfNh03WGt7jW8hfA6+CXUUan2sPY1GCmaJUwCFcSYwPdSCHOigVPB5u4gMywldErGLLAoScJMmC9WnuML64xwrLR9EvDC/T2Rk8SYWRLZzoTAxKzWCvO/WpBBfBPmXKYZMEmXH8WZwKBwcT8ecc0oiJkFQjW3u2I6IZpQsCkVIfirJ69D96rhW35o1lu3ZRxVdIbO0SXy0TVqoXvURh1EkULP6BW9OeC8OO/Ox7K14pQzp+iPnM8fUICQmQ==</latexit><latexit sha1_base64="6fAbB6JsZwNIZjoDxPfmU6r9Puc=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJVECrosunFZwV4gDWUynbRDJzNh5kQooY/hxoUibn0ad76NkzYLbf1h4OM/5zDn/FEquAHP+3YqG5tb2zvVXXdv/+DwqHZ80jUq05R1qBJK9yNimOCSdYCDYP1UM5JEgvWi6V1R7z0xbbiSjzBLWZiQseQxpwSsFQwmBPLZfNh03WGt7jW8hfA6+CXUUan2sPY1GCmaJUwCFcSYwPdSCHOigVPB5u4gMywldErGLLAoScJMmC9WnuML64xwrLR9EvDC/T2Rk8SYWRLZzoTAxKzWCvO/WpBBfBPmXKYZMEmXH8WZwKBwcT8ecc0oiJkFQjW3u2I6IZpQsCkVIfirJ69D96rhW35o1lu3ZRxVdIbO0SXy0TVqoXvURh1EkULP6BW9OeC8OO/Ox7K14pQzp+iPnM8fUICQmQ==</latexit><latexit sha1_base64="6fAbB6JsZwNIZjoDxPfmU6r9Puc=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJVECrosunFZwV4gDWUynbRDJzNh5kQooY/hxoUibn0ad76NkzYLbf1h4OM/5zDn/FEquAHP+3YqG5tb2zvVXXdv/+DwqHZ80jUq05R1qBJK9yNimOCSdYCDYP1UM5JEgvWi6V1R7z0xbbiSjzBLWZiQseQxpwSsFQwmBPLZfNh03WGt7jW8hfA6+CXUUan2sPY1GCmaJUwCFcSYwPdSCHOigVPB5u4gMywldErGLLAoScJMmC9WnuML64xwrLR9EvDC/T2Rk8SYWRLZzoTAxKzWCvO/WpBBfBPmXKYZMEmXH8WZwKBwcT8ecc0oiJkFQjW3u2I6IZpQsCkVIfirJ69D96rhW35o1lu3ZRxVdIbO0SXy0TVqoXvURh1EkULP6BW9OeC8OO/Ox7K14pQzp+iPnM8fUICQmQ==</latexit><latexit sha1_base64="6fAbB6JsZwNIZjoDxPfmU6r9Puc=">AAAB8nicbZDLSsNAFIYn9VbjrerSzWARXJVECrosunFZwV4gDWUynbRDJzNh5kQooY/hxoUibn0ad76NkzYLbf1h4OM/5zDn/FEquAHP+3YqG5tb2zvVXXdv/+DwqHZ80jUq05R1qBJK9yNimOCSdYCDYP1UM5JEgvWi6V1R7z0xbbiSjzBLWZiQseQxpwSsFQwmBPLZfNh03WGt7jW8hfA6+CXUUan2sPY1GCmaJUwCFcSYwPdSCHOigVPB5u4gMywldErGLLAoScJMmC9WnuML64xwrLR9EvDC/T2Rk8SYWRLZzoTAxKzWCvO/WpBBfBPmXKYZMEmXH8WZwKBwcT8ecc0oiJkFQjW3u2I6IZpQsCkVIfirJ69D96rhW35o1lu3ZRxVdIbO0SXy0TVqoXvURh1EkULP6BW9OeC8OO/Ox7K14pQzp+iPnM8fUICQmQ==</latexit>

ŷ1 + ŷ2 + ŷ3 + ŷ4
<latexit sha1_base64="nXg7xgrjCdZlpmpCcd9dQNXH88c=">AAACGHicbZDLSsNAFIYn9VbjLerSzWARBKEmtaDLohuXFewF2hAm00k7dDIJMxMhhD6GG1/FjQtF3Hbn2zhpI9TWHwY+/nMOZ87vx4xKZdvfRmltfWNzq7xt7uzu7R9Yh0dtGSUCkxaOWCS6PpKEUU5aiipGurEgKPQZ6fjju7zeeSJC0og/qjQmboiGnAYUI6Utz7rsj5DK0onnwAv4y7UFvlrguml6VsWu2jPBVXAKqIBCTc+a9gcRTkLCFWZIyp5jx8rNkFAUMzIx+4kkMcJjNCQ9jRyFRLrZ7LAJPNPOAAaR0I8rOHMXJzIUSpmGvu4MkRrJ5Vpu/lfrJSq4cTPK40QRjueLgoRBFcE8JTiggmDFUg0IC6r/CvEICYSVzjIPwVk+eRXataqj+aFeadwWcZTBCTgF58AB16AB7kETtAAGz+AVvIMP48V4Mz6Nr3lryShmjsEfGdMftLCeRA==</latexit><latexit sha1_base64="nXg7xgrjCdZlpmpCcd9dQNXH88c=">AAACGHicbZDLSsNAFIYn9VbjLerSzWARBKEmtaDLohuXFewF2hAm00k7dDIJMxMhhD6GG1/FjQtF3Hbn2zhpI9TWHwY+/nMOZ87vx4xKZdvfRmltfWNzq7xt7uzu7R9Yh0dtGSUCkxaOWCS6PpKEUU5aiipGurEgKPQZ6fjju7zeeSJC0og/qjQmboiGnAYUI6Utz7rsj5DK0onnwAv4y7UFvlrguml6VsWu2jPBVXAKqIBCTc+a9gcRTkLCFWZIyp5jx8rNkFAUMzIx+4kkMcJjNCQ9jRyFRLrZ7LAJPNPOAAaR0I8rOHMXJzIUSpmGvu4MkRrJ5Vpu/lfrJSq4cTPK40QRjueLgoRBFcE8JTiggmDFUg0IC6r/CvEICYSVzjIPwVk+eRXataqj+aFeadwWcZTBCTgF58AB16AB7kETtAAGz+AVvIMP48V4Mz6Nr3lryShmjsEfGdMftLCeRA==</latexit><latexit sha1_base64="nXg7xgrjCdZlpmpCcd9dQNXH88c=">AAACGHicbZDLSsNAFIYn9VbjLerSzWARBKEmtaDLohuXFewF2hAm00k7dDIJMxMhhD6GG1/FjQtF3Hbn2zhpI9TWHwY+/nMOZ87vx4xKZdvfRmltfWNzq7xt7uzu7R9Yh0dtGSUCkxaOWCS6PpKEUU5aiipGurEgKPQZ6fjju7zeeSJC0og/qjQmboiGnAYUI6Utz7rsj5DK0onnwAv4y7UFvlrguml6VsWu2jPBVXAKqIBCTc+a9gcRTkLCFWZIyp5jx8rNkFAUMzIx+4kkMcJjNCQ9jRyFRLrZ7LAJPNPOAAaR0I8rOHMXJzIUSpmGvu4MkRrJ5Vpu/lfrJSq4cTPK40QRjueLgoRBFcE8JTiggmDFUg0IC6r/CvEICYSVzjIPwVk+eRXataqj+aFeadwWcZTBCTgF58AB16AB7kETtAAGz+AVvIMP48V4Mz6Nr3lryShmjsEfGdMftLCeRA==</latexit><latexit sha1_base64="nXg7xgrjCdZlpmpCcd9dQNXH88c=">AAACGHicbZDLSsNAFIYn9VbjLerSzWARBKEmtaDLohuXFewF2hAm00k7dDIJMxMhhD6GG1/FjQtF3Hbn2zhpI9TWHwY+/nMOZ87vx4xKZdvfRmltfWNzq7xt7uzu7R9Yh0dtGSUCkxaOWCS6PpKEUU5aiipGurEgKPQZ6fjju7zeeSJC0og/qjQmboiGnAYUI6Utz7rsj5DK0onnwAv4y7UFvlrguml6VsWu2jPBVXAKqIBCTc+a9gcRTkLCFWZIyp5jx8rNkFAUMzIx+4kkMcJjNCQ9jRyFRLrZ7LAJPNPOAAaR0I8rOHMXJzIUSpmGvu4MkRrJ5Vpu/lfrJSq4cTPK40QRjueLgoRBFcE8JTiggmDFUg0IC6r/CvEICYSVzjIPwVk+eRXataqj+aFeadwWcZTBCTgF58AB16AB7kETtAAGz+AVvIMP48V4Mz6Nr3lryShmjsEfGdMftLCeRA==</latexit>

Predicted goal differential for           vs           =  
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b�Salah
<latexit sha1_base64="zLhNizJTweWw8EgygvCkMXXEqTY=">AAACCHicjVC7SgNREL0bXzG+opYWLgbBKiQiaBm0sYxoHpANy+zdSXLJ3Qf3zqph2dLGX7GxUMTWT7Dzb7x5FCoKHhg4nDPDzBwvlkJTpfJh5ebmFxaX8suFldW19Y3i5lZTR4ni2OCRjFTbA41ShNggQRLbsUIIPIktb3g29lvXqLSIwisaxdgNoB+KnuBARnKLu86N8HEAlDoeEmRu6hDeUnoJEgZZVnCLpWq5MoH9NymxGepu8d3xI54EGBKXoHWnWompm4IiwSVmBSfRGAMfQh87hoYQoO6mk0cye98ovt2LlKmQ7In6dSKFQOtR4JnOAGigf3pj8Tevk1DvpJuKME4IQz5d1EukTZE9TsX2hUJOcmQIcCXMrTYfgAJOJrt/htA8LFcNvzgq1U5nceTZDttjB6zKjlmNnbM6azDO7tgDe2LP1r31aL1Yr9PWnDWb2WbfYL19Atfamnk=</latexit><latexit sha1_base64="zLhNizJTweWw8EgygvCkMXXEqTY=">AAACCHicjVC7SgNREL0bXzG+opYWLgbBKiQiaBm0sYxoHpANy+zdSXLJ3Qf3zqph2dLGX7GxUMTWT7Dzb7x5FCoKHhg4nDPDzBwvlkJTpfJh5ebmFxaX8suFldW19Y3i5lZTR4ni2OCRjFTbA41ShNggQRLbsUIIPIktb3g29lvXqLSIwisaxdgNoB+KnuBARnKLu86N8HEAlDoeEmRu6hDeUnoJEgZZVnCLpWq5MoH9NymxGepu8d3xI54EGBKXoHWnWompm4IiwSVmBSfRGAMfQh87hoYQoO6mk0cye98ovt2LlKmQ7In6dSKFQOtR4JnOAGigf3pj8Tevk1DvpJuKME4IQz5d1EukTZE9TsX2hUJOcmQIcCXMrTYfgAJOJrt/htA8LFcNvzgq1U5nceTZDttjB6zKjlmNnbM6azDO7tgDe2LP1r31aL1Yr9PWnDWb2WbfYL19Atfamnk=</latexit><latexit sha1_base64="zLhNizJTweWw8EgygvCkMXXEqTY=">AAACCHicjVC7SgNREL0bXzG+opYWLgbBKiQiaBm0sYxoHpANy+zdSXLJ3Qf3zqph2dLGX7GxUMTWT7Dzb7x5FCoKHhg4nDPDzBwvlkJTpfJh5ebmFxaX8suFldW19Y3i5lZTR4ni2OCRjFTbA41ShNggQRLbsUIIPIktb3g29lvXqLSIwisaxdgNoB+KnuBARnKLu86N8HEAlDoeEmRu6hDeUnoJEgZZVnCLpWq5MoH9NymxGepu8d3xI54EGBKXoHWnWompm4IiwSVmBSfRGAMfQh87hoYQoO6mk0cye98ovt2LlKmQ7In6dSKFQOtR4JnOAGigf3pj8Tevk1DvpJuKME4IQz5d1EukTZE9TsX2hUJOcmQIcCXMrTYfgAJOJrt/htA8LFcNvzgq1U5nceTZDttjB6zKjlmNnbM6azDO7tgDe2LP1r31aL1Yr9PWnDWb2WbfYL19Atfamnk=</latexit><latexit sha1_base64="zLhNizJTweWw8EgygvCkMXXEqTY=">AAACCHicjVC7SgNREL0bXzG+opYWLgbBKiQiaBm0sYxoHpANy+zdSXLJ3Qf3zqph2dLGX7GxUMTWT7Dzb7x5FCoKHhg4nDPDzBwvlkJTpfJh5ebmFxaX8suFldW19Y3i5lZTR4ni2OCRjFTbA41ShNggQRLbsUIIPIktb3g29lvXqLSIwisaxdgNoB+KnuBARnKLu86N8HEAlDoeEmRu6hDeUnoJEgZZVnCLpWq5MoH9NymxGepu8d3xI54EGBKXoHWnWompm4IiwSVmBSfRGAMfQh87hoYQoO6mk0cye98ovt2LlKmQ7In6dSKFQOtR4JnOAGigf3pj8Tevk1DvpJuKME4IQz5d1EukTZE9TsX2hUJOcmQIcCXMrTYfgAJOJrt/htA8LFcNvzgq1U5nceTZDttjB6zKjlmNnbM6azDO7tgDe2LP1r31aL1Yr9PWnDWb2WbfYL19Atfamnk=</latexit>

b�Augero
<latexit sha1_base64="BWuuwQF/xMY5VxBVMzMV4IIK4r0=">AAACCXicjVA9SwNBEN3zM8avqKXNYhCswkUELaM2lhHMB+RC2NubS5bs3R67c2o4rrXxr9hYKGLrP7Dz37j5KFQUfDDweG+GmXl+IoVB1/1w5uYXFpeWCyvF1bX1jc3S1nbTqFRzaHAllW77zIAUMTRQoIR2ooFFvoSWPzwf+61r0Eao+ApHCXQj1o9FKDhDK/VK1LsRAQwYZp4PyPJe5iHcYnaa9kGrPC/2SuVqxZ2A/k3KZIZ6r/TuBYqnEcTIJTOmU3UT7GZMo+AS8qKXGkgYH7I+dCyNWQSmm00+yem+VQIaKm0rRjpRv05kLDJmFPm2M2I4MD+9sfib10kxPOlmIk5ShJhPF4WppKjoOBYaCA0c5cgSxrWwt1I+YJpxtOH9M4TmYaVq+eVRuXY2i6NAdskeOSBVckxq5ILUSYNwckceyBN5du6dR+fFeZ22zjmzmR3yDc7bJ8MImv0=</latexit><latexit sha1_base64="BWuuwQF/xMY5VxBVMzMV4IIK4r0=">AAACCXicjVA9SwNBEN3zM8avqKXNYhCswkUELaM2lhHMB+RC2NubS5bs3R67c2o4rrXxr9hYKGLrP7Dz37j5KFQUfDDweG+GmXl+IoVB1/1w5uYXFpeWCyvF1bX1jc3S1nbTqFRzaHAllW77zIAUMTRQoIR2ooFFvoSWPzwf+61r0Eao+ApHCXQj1o9FKDhDK/VK1LsRAQwYZp4PyPJe5iHcYnaa9kGrPC/2SuVqxZ2A/k3KZIZ6r/TuBYqnEcTIJTOmU3UT7GZMo+AS8qKXGkgYH7I+dCyNWQSmm00+yem+VQIaKm0rRjpRv05kLDJmFPm2M2I4MD+9sfib10kxPOlmIk5ShJhPF4WppKjoOBYaCA0c5cgSxrWwt1I+YJpxtOH9M4TmYaVq+eVRuXY2i6NAdskeOSBVckxq5ILUSYNwckceyBN5du6dR+fFeZ22zjmzmR3yDc7bJ8MImv0=</latexit><latexit sha1_base64="BWuuwQF/xMY5VxBVMzMV4IIK4r0=">AAACCXicjVA9SwNBEN3zM8avqKXNYhCswkUELaM2lhHMB+RC2NubS5bs3R67c2o4rrXxr9hYKGLrP7Dz37j5KFQUfDDweG+GmXl+IoVB1/1w5uYXFpeWCyvF1bX1jc3S1nbTqFRzaHAllW77zIAUMTRQoIR2ooFFvoSWPzwf+61r0Eao+ApHCXQj1o9FKDhDK/VK1LsRAQwYZp4PyPJe5iHcYnaa9kGrPC/2SuVqxZ2A/k3KZIZ6r/TuBYqnEcTIJTOmU3UT7GZMo+AS8qKXGkgYH7I+dCyNWQSmm00+yem+VQIaKm0rRjpRv05kLDJmFPm2M2I4MD+9sfib10kxPOlmIk5ShJhPF4WppKjoOBYaCA0c5cgSxrWwt1I+YJpxtOH9M4TmYaVq+eVRuXY2i6NAdskeOSBVckxq5ILUSYNwckceyBN5du6dR+fFeZ22zjmzmR3yDc7bJ8MImv0=</latexit><latexit sha1_base64="BWuuwQF/xMY5VxBVMzMV4IIK4r0=">AAACCXicjVA9SwNBEN3zM8avqKXNYhCswkUELaM2lhHMB+RC2NubS5bs3R67c2o4rrXxr9hYKGLrP7Dz37j5KFQUfDDweG+GmXl+IoVB1/1w5uYXFpeWCyvF1bX1jc3S1nbTqFRzaHAllW77zIAUMTRQoIR2ooFFvoSWPzwf+61r0Eao+ApHCXQj1o9FKDhDK/VK1LsRAQwYZp4PyPJe5iHcYnaa9kGrPC/2SuVqxZ2A/k3KZIZ6r/TuBYqnEcTIJTOmU3UT7GZMo+AS8qKXGkgYH7I+dCyNWQSmm00+yem+VQIaKm0rRjpRv05kLDJmFPm2M2I4MD+9sfib10kxPOlmIk5ShJhPF4WppKjoOBYaCA0c5cgSxrWwt1I+YJpxtOH9M4TmYaVq+eVRuXY2i6NAdskeOSBVckxq5ILUSYNwckceyBN5du6dR+fFeZ22zjmzmR3yDc7bJ8MImv0=</latexit>

b�Lukaku
<latexit sha1_base64="MkREckhm14b4NDcjWed2wRqN2Yo=">AAACCXicjVC7SkNBEN3rM8ZX1NJmMQhWIRFBy6CNhUUE84DcEOZuJsly9z7YnauGy21t/BUbC0Vs/QM7/8bNo1BR8MDA4ZwZZuZ4sZKGyuUPZ25+YXFpObeSX11b39gsbG03TJRogXURqUi3PDCoZIh1kqSwFWuEwFPY9Pyzsd+8Rm1kFF7RKMZOAINQ9qUAslK3wN0b2cMhUOp6SJB1U5fwltKLxAc/ybJ8t1CslMoT8L9Jkc1Q6xbe3V4kkgBDEgqMaVfKMXVS0CSFwizvJgZjED4MsG1pCAGaTjr5JOP7VunxfqRthcQn6teJFAJjRoFnOwOgofnpjcXfvHZC/ZNOKsM4IQzFdFE/UZwiPo6F96RGQWpkCQgt7a1cDEGDIBveP0NoHJYqll8eFaunszhybJftsQNWYcesys5ZjdWZYHfsgT2xZ+feeXRenNdp65wzm9lh3+C8fQLSgpsH</latexit><latexit sha1_base64="MkREckhm14b4NDcjWed2wRqN2Yo=">AAACCXicjVC7SkNBEN3rM8ZX1NJmMQhWIRFBy6CNhUUE84DcEOZuJsly9z7YnauGy21t/BUbC0Vs/QM7/8bNo1BR8MDA4ZwZZuZ4sZKGyuUPZ25+YXFpObeSX11b39gsbG03TJRogXURqUi3PDCoZIh1kqSwFWuEwFPY9Pyzsd+8Rm1kFF7RKMZOAINQ9qUAslK3wN0b2cMhUOp6SJB1U5fwltKLxAc/ybJ8t1CslMoT8L9Jkc1Q6xbe3V4kkgBDEgqMaVfKMXVS0CSFwizvJgZjED4MsG1pCAGaTjr5JOP7VunxfqRthcQn6teJFAJjRoFnOwOgofnpjcXfvHZC/ZNOKsM4IQzFdFE/UZwiPo6F96RGQWpkCQgt7a1cDEGDIBveP0NoHJYqll8eFaunszhybJftsQNWYcesys5ZjdWZYHfsgT2xZ+feeXRenNdp65wzm9lh3+C8fQLSgpsH</latexit><latexit sha1_base64="MkREckhm14b4NDcjWed2wRqN2Yo=">AAACCXicjVC7SkNBEN3rM8ZX1NJmMQhWIRFBy6CNhUUE84DcEOZuJsly9z7YnauGy21t/BUbC0Vs/QM7/8bNo1BR8MDA4ZwZZuZ4sZKGyuUPZ25+YXFpObeSX11b39gsbG03TJRogXURqUi3PDCoZIh1kqSwFWuEwFPY9Pyzsd+8Rm1kFF7RKMZOAINQ9qUAslK3wN0b2cMhUOp6SJB1U5fwltKLxAc/ybJ8t1CslMoT8L9Jkc1Q6xbe3V4kkgBDEgqMaVfKMXVS0CSFwizvJgZjED4MsG1pCAGaTjr5JOP7VunxfqRthcQn6teJFAJjRoFnOwOgofnpjcXfvHZC/ZNOKsM4IQzFdFE/UZwiPo6F96RGQWpkCQgt7a1cDEGDIBveP0NoHJYqll8eFaunszhybJftsQNWYcesys5ZjdWZYHfsgT2xZ+feeXRenNdp65wzm9lh3+C8fQLSgpsH</latexit><latexit sha1_base64="MkREckhm14b4NDcjWed2wRqN2Yo=">AAACCXicjVC7SkNBEN3rM8ZX1NJmMQhWIRFBy6CNhUUE84DcEOZuJsly9z7YnauGy21t/BUbC0Vs/QM7/8bNo1BR8MDA4ZwZZuZ4sZKGyuUPZ25+YXFpObeSX11b39gsbG03TJRogXURqUi3PDCoZIh1kqSwFWuEwFPY9Pyzsd+8Rm1kFF7RKMZOAINQ9qUAslK3wN0b2cMhUOp6SJB1U5fwltKLxAc/ybJ8t1CslMoT8L9Jkc1Q6xbe3V4kkgBDEgqMaVfKMXVS0CSFwizvJgZjED4MsG1pCAGaTjr5JOP7VunxfqRthcQn6teJFAJjRoFnOwOgofnpjcXfvHZC/ZNOKsM4IQzFdFE/UZwiPo6F96RGQWpkCQgt7a1cDEGDIBveP0NoHJYqll8eFaunszhybJftsQNWYcesys5ZjdWZYHfsgT2xZ+feeXRenNdp65wzm9lh3+C8fQLSgpsH</latexit>

(True goal differential - predicted goal differential )  
2X

<latexit sha1_base64="0Hc81E1zKREVtkdUaco0RSs+Ymk=">AAAB63icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYW2qVk02wbmmSXZFYoS/+CFw+KePUPefPfmLZ70NYXAg/vzJCZN0qlsOj7315pbX1jc6u8XdnZ3ds/qB4etW2SGcZbLJGJ6UTUcik0b6FAyTup4VRFkj9G49tZ/fGJGysS/YCTlIeKDrWIBaM4s3o2U/1qza/7c5FVCAqoQaFmv/rVGyQsU1wjk9TabuCnGObUoGCSTyu9zPKUsjEd8q5DTRW3YT7fdUrOnDMgcWLc00jm7u+JnCprJypynYriyC7XZuZ/tW6G8XWYC51myDVbfBRnkmBCZoeTgTCcoZw4oMwItythI2ooQxdPxYUQLJ+8Cu2LeuD4/rLWuCniKMMJnMI5BHAFDbiDJrSAwQie4RXePOW9eO/ex6K15BUzx/BH3ucPMe2OUw==</latexit><latexit sha1_base64="0Hc81E1zKREVtkdUaco0RSs+Ymk=">AAAB63icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYW2qVk02wbmmSXZFYoS/+CFw+KePUPefPfmLZ70NYXAg/vzJCZN0qlsOj7315pbX1jc6u8XdnZ3ds/qB4etW2SGcZbLJGJ6UTUcik0b6FAyTup4VRFkj9G49tZ/fGJGysS/YCTlIeKDrWIBaM4s3o2U/1qza/7c5FVCAqoQaFmv/rVGyQsU1wjk9TabuCnGObUoGCSTyu9zPKUsjEd8q5DTRW3YT7fdUrOnDMgcWLc00jm7u+JnCprJypynYriyC7XZuZ/tW6G8XWYC51myDVbfBRnkmBCZoeTgTCcoZw4oMwItythI2ooQxdPxYUQLJ+8Cu2LeuD4/rLWuCniKMMJnMI5BHAFDbiDJrSAwQie4RXePOW9eO/ex6K15BUzx/BH3ucPMe2OUw==</latexit><latexit sha1_base64="0Hc81E1zKREVtkdUaco0RSs+Ymk=">AAAB63icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYW2qVk02wbmmSXZFYoS/+CFw+KePUPefPfmLZ70NYXAg/vzJCZN0qlsOj7315pbX1jc6u8XdnZ3ds/qB4etW2SGcZbLJGJ6UTUcik0b6FAyTup4VRFkj9G49tZ/fGJGysS/YCTlIeKDrWIBaM4s3o2U/1qza/7c5FVCAqoQaFmv/rVGyQsU1wjk9TabuCnGObUoGCSTyu9zPKUsjEd8q5DTRW3YT7fdUrOnDMgcWLc00jm7u+JnCprJypynYriyC7XZuZ/tW6G8XWYC51myDVbfBRnkmBCZoeTgTCcoZw4oMwItythI2ooQxdPxYUQLJ+8Cu2LeuD4/rLWuCniKMMJnMI5BHAFDbiDJrSAwQie4RXePOW9eO/ex6K15BUzx/BH3ucPMe2OUw==</latexit><latexit sha1_base64="0Hc81E1zKREVtkdUaco0RSs+Ymk=">AAAB63icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYW2qVk02wbmmSXZFYoS/+CFw+KePUPefPfmLZ70NYXAg/vzJCZN0qlsOj7315pbX1jc6u8XdnZ3ds/qB4etW2SGcZbLJGJ6UTUcik0b6FAyTup4VRFkj9G49tZ/fGJGysS/YCTlIeKDrWIBaM4s3o2U/1qza/7c5FVCAqoQaFmv/rVGyQsU1wjk9TabuCnGObUoGCSTyu9zPKUsjEd8q5DTRW3YT7fdUrOnDMgcWLc00jm7u+JnCprJypynYriyC7XZuZ/tW6G8XWYC51myDVbfBRnkmBCZoeTgTCcoZw4oMwItythI2ooQxdPxYUQLJ+8Cu2LeuD4/rLWuCniKMMJnMI5BHAFDbiDJrSAwQie4RXePOW9eO/ex6K15BUzx/BH3ucPMe2OUw==</latexit>

games
Prediction Error =

number of games

The prediction error is the mean square error over all the games

Predict goal differential: vs

vs

vs

…… vs…… …… 

Predict goal differential:

Predict goal differential:
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Augmented APM predicts games better than APM and FIFA
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APM Ranking (EPL - 2017)

FIFA

15

Standard APM meets the intraocular test

MVP



NEW

APM Ranking (EPL - 2017) Augmented APM Ranking (EPL - 2017)

Aug. APM gives higher value to players with high FIFA Ratings

FIFAFIFA
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NEW

APM Ranking (EPL - 2017) Augmented APM Ranking (EPL - 2017)

Augmented APM de-correlates players  
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Augmented APM identifies players that are overvalued by FIFA 
FIFA Ranking (EPL - 2017)

NEW

Augmented APM Ranking (EPL - 2017)
FIFA FIFA
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We display our results on our website intraocular.net  

The idea came from the way espn.com displays Real Plus Minus for NBA

http://intraocular.net/apm/
http://intraocular.net/apm/index.html
http://espn.com


Future Work 

Model FIFA Ratings 

Extend the model to other sports (for instance NBA)

“Augmenting Adjusted Plus-Minus in soccer with FIFA Ratings”

https://arxiv.org/abs/1810.08032

Rank players across leagues

Extend the model using tracking data (i.e. expected goals)

18

Offensive and Defensive Augmented APM 


