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Outline of PageRank

I G = α[H + (1/n)aeT ] + (1− α)evT

I H is a hyperlink matrix,
I 0 < α < 1, e is a vector of 1’s
I ai = 0 if HT

i is nonzero and ai = 1 otherwise,
I v > 0 is a probability distribution vector.

I The vector containing the ratings of each web page is
π such that

πT = πTG
Use rating scores in π to rank web pages.
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Generalizing PageRank, GeM

I G = α0S0 + α1S1 + ...+ αpSp
I Each Si is stochastic (derived from sports

statistics),
I 0 ≤ αi ≤ 1 and Σαi = 1.

I The vector π contains the rating scores of each team,
such that

πT = πTG

Use rating scores in π to rank teams.
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Gem1 - Basic model

G = α[H + auT ] + (1− α)eeT

• 0 < α < 1,
• H is based on game scores,
• ai = 0 if row i of H is nonzero and ai = 1 otherwise,
• u is a probability distribution.
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Gem2 - Feature vectors model

G = α0[H + auT ] + α1ev
T
1 + ...+ αpev

T
p

• 0 ≤ αi ≤ 1, Σαi = 1.
• H is derived using game scores,
• ai = 0 if row i of H is nonzero and ai = 1 otherwise,
• u and vi are probability distribution vectors.
• Compute vi using nonnegative matrix factorization of

a matrix containing all of the statistics.
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Gem3 - Offense-defense model

G = α0[H + auT ] + α1eo
T + α2ed

T

• 0 ≤ αi ≤ 1, Σαi = 1,
• H is derived using game scores.
• ai = 0 if row i of H is nonzero and ai = 1 otherwise,
• u is a probability distribution vector.
• Compute offense vector o and defense vector d using

modified HITS.
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Gem4 - Feature matrices model

G = α0[H0 + a0u
T
0 ] + ...+ αp[Hp + apu

T
p ]

• 0 ≤ α ≤ 1, Σαi = 1,
• Hj is derived using statistic j (e.g. scores, yards,

etc.),
• aij = 0 if row i of Hj is nonzero and aij = 1 otherwise,
• uj is a probability distribution vector.
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Game Prediction Results
Colley GeM1 GeM2 GeM3 GeM4 Keener Massey2 mHITS

2001 57.92 61 58.3 58.69 60.23 60.23 60.23 60.62
2002 59.55 63.67 60.3 59.18 60.67 60.67 60.67 63.3
2003 63.3 58.43 58.8 55.81 58.43 64.04 64.04 61.05
2004 61.8 63.67 66.29 63.3 61.05 62.17 62.17 58.43
2005 61.8 64.04 65.92 65.17 62.17 65.17 65.17 64.04
2006 58.43 58.05 59.93 58.05 58.05 59.93 59.93 58.43

Results of NFL game predictions.
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