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CISI, FrequentDirections
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Figure 1: Relative errors and residual norms of leading & = 50 singular triplets for CISI at updates ¢ = 1,5, 10 using
Algorithm 2.1, Algorithm 2.2 (r = 10, 20, 30, 40, 50), and FrequentDirections.
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CRAN, FrequentDirections
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Figure 2: Relative errors and residual norms of leading k£ = 50 singular triplets for CRAN at updates ¢ = 1, 5, 10 using
using Algorithm 2.1, Algorithm 2.2 (r = 10, 20, 30, 40, 50), and FrequentDirections.
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MED, FrequentDirections
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Figure 3: Relative errors and residual norms of leading & = 50 singular triplets for MED at updates ¢ = 1,5, 10 using
Algorithm 2.1, Algorithm 2.2 (r = 10, 20, 30, 40, 50), and FrequentDirections.
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ML1M, FrequentDirections
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Figure 4: Relative errors and residual norms of leading & = 50 singular triplets for ML1M at updates ¢ = 1,5, 10 using
Algorithm 2.1, Algorithm 2.2 (r = 10, 20, 30, 40, 50), and FrequentDirections.

12



s E Reuters-21578 Standard Experiment Results

Relative Error

Relative Error

Relative Error

Reuters, Z = [Uy, 0: 0, /]

102
10°4
1076
10-8 —— Update(1) |
Update(5)
—— Update(10)
10 20 30 40 50
Singular Value Index
Reuters, Z=[Ug, Xj,r: 0,1s] (r=10)
10—3 -
10—5 -
10—7 o
—— Update(1)
10-° Update(5)
—— Update(10)
10 20 30 40 50

Singular Value Index

Reuters, Z=[Uk, Xj,r; 0,15] (r=20)

—— Update(1)
Update(5)
—— Update(10)

10-°

10 20 30 40 50
Singular Value Index

13

Scaled Residual Norm Scaled Residual Norm

Scaled Residual Norm

Reuters, Z = [Uy, 0: 0, /]

107!

1072

10°3
—— Update(1)
10-* Update(5) 3
—— Update(10) ]
10 20 30 40 50

Singular Value Index

Reuters, Z=[Uk, Xj,r; 0,15s] (r=10)

—— Update(1)
1074 u 3
pdate(5) 3
—— Update(10) ]
10 20 30 40 50

Singular Value Index
Reuters, Z=[Ug, Xj,r; 0,1s] (r=20)
10_1 T T T T

—— Update(1)
Update(5)
—— Update(10) ]

1074

10 20 30 40 50
Singular Value Index




Relative Error

Relative Error

Relative Error

1073

107>

1077

107°

10-3

107

1077

1079

1073

1073

1077

107°

Reuters, Z=[Uk, Xj,r; 0, 15] (r=30)

—— Update(1)
—— Update(5)
—— Update(10)

10

20 30 40
Singular Value Index

50

Reuters, Z=[Ug, Xj.r; 0,15] (r=40)

—— Update(1)
—— Update(5)
—— Update(10)

10

20 30 40
Singular Value Index

Reuters, Z=[Uk, X~ 0,15] (r=50)

50

—— Update(1)
—— Update(5)
—— Update(10)

10

20 30 40
Singular Value Index

50

14

Scaled Residual Norm

Scaled Residual Norm

Scaled Residual Norm

. Reuters, Z=[Uk, Xj,r; 0, 15] (r=30)
1071 F T T T T

1073

10-4 —— Update(1) J
—— Update(5) ]
—— Update(10) A

10_5 = L L L 1 i

10 20 30 40 50
Singular Value Index
1 Reuters, Z = [Uk, Xj,r; 0,1s] (r=40)
10_ T T T T E

1072

1073

10~ — Update(1) s
—— Update(5)

— Update(10) 1

10_5— I I 1 1 4
10 20 30 40 50

Singular Value Index

(a) Reuters residual norm (Algorithm 2.2)

Lo, _Reuters, Z=1Uy X, 0,51 (r=50)

10—2 L

10—3 L

—— Update(1) 3

1074
—— Update(5)
—— Update(10) ]
10_5 E 1 1 1 p 1 3
10 20 30 40 50

Singular Value Index



Reuters, FrequentDirections
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Figure 5: Relative errors and residual norms of leading k£ = 50 singular triplets for Reuters-21578 at updates ¢ = 1,5, 10
using Algorithm 2.1, Algorithm 2.2 (r = 10, 20, 30, 40, 50), and FrequentDirections.
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Figure 6: Runtimes on CISI, CRAN, and MED for all update methods.
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