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Weighted Slope One

@ r,;: Rating value from user u for item /.

® g, ;: Indicator, whether user u rated item / or not.
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Strategies

Server: Randomly selects «y blocks, and sets { percent of the
corresponding output random.

Client: In every block, it randomly chooses 6 values to verify.
Cheating rate: p = VC

Verification cost: r0

Detection rate:




Detection rates

r=1
0 P 271 272 273 274 276 279
10 0.9990 0.9437 0.7369 0.4755 0.1457 0.0194
20 1.0000 0.9968 0.9308 0.7249 0.2702 0.0383
40 1.0000 1.0000 0.9952 0.9243 0.4674 0.0752
100 1.0000 1.0000 1.0000 0.9984 0.7930 0.1776
200 1.0000 1.0000 1.0000 1.0000 0.9571 0.3236
r=10
0 P 2—1 2—2 2—3 2—4 2—6 2-9
1 1.0000 0.9954 0.8594 0.6240 0.1239 0.0035
2 1.0000 1.0000 0.9802 0.8594 0.2757 0.0125
4 1.0000 1.0000 0.9996 0.9802 0.4923 0.0412
10 1.0000 1.0000 1.0000 0.9999 0.8171 0.1537
20 1.0000 1.0000 1.0000 1.0000 0.9666 0.3194
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Strategies

@ Server: Randomly sets p percent of output values to random.

. ope . . . *2
e Client: Verifies the values corresponding to m* which is ~ 75~

@ Detection rate:
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Detection rates

. P 2— 1 2—2 2—3 2 —4
10 1.0000 1.0000 0.9975 0.9452
20 1.0000 1.0000 1.0000 1.0000
40 1.0000 1.0000 1.0000 1.0000

Comparison with the (no) splitting method (e.g. r =1)

. P 271 272 273 274
m

m* =20 1.0000 1.0000 1.0000 1.0000

6 = 200 1.0000 1.0000 1.0000 1.0000

Verification Cost in seconds

via Splitting

via Auxiliary Data

0.0570

0.0054
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Verification method
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Detection probabilities

Computational s. det.: Py =1—f(p)

(M+m’)(g/l+m’71) _ m/(m/ _ 1)
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P 2
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p (M+m/)(/2w+mul)

Prediction s. det: Py =1— g(p)

( (1—d)mM(§ - n’))
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Detection rates

Computational Stage

o p -1 2—2 2-3 o—4 2—6 2—9
2 0.7500 0.4375 0.2344 0.1211 0.0310 0.0039
4 0.9998 0.9683 0.7986 0.5390 0.1722 0.0232

10 1.0000 1.0000 1.0000 0.9970 0.7576 0.1613
20 1.0000 1.0000 1.0000 1.0000 0.9975 0.5243

Prediction Stage

> P 2—9 o—10 o—11 o—12 2—13 o—14

[uy

1.0000 1.0000 1.0000 0.9998 0.9862 0.8827
1.0000 1.0000 1.0000 1.0000 0.9998 0.9862
4 1.0000 1.0000 1.0000 1.0000 1.0000 0.9998

N




Conclusion

o Auxiliary data verification method outperforms the splitting
approach.

@ Proposed a new, more efficient verification method using two
servers which can be used for the prediction stage too.



