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24. Set E = ol
Wi,
25. Set Wy = W.
26. untillE < e.
27. Repeat Steps 10-21 with Wy = W.
28. ReturnR.
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Algorithm Online
Input: R = [rii,lsiSm,l <j< n]: sparse user-item rating matrix. R = [fij,lsiSm,l <j< n]:
smooth user-item rating matrix. u: active user’s ratings to the items. T: number of items to be
recommended.
Output: R = [fii,lﬁiSm,lﬁj < n]: predicted user-item rating matrix. {i: predicted ratings for the
active user. Z: item recommendations for the active user.

1. Setli=u.

2. if the active user is a new user and the rating vector is NULL (cold start problem) then

3. SetL=[l;, L]l =2, Ry

4. SetZ = argmax;(L,T) to be T top rated items.

5. else
6. Set v to be the Pearson similarity vector between u and all users corresponding to R:

Teernu (Bre = ) (e — )

A Zterl Nu (Flt - lA”_l)z Zten Nu (u —w)?

v = (1=1,---m)

7. SetP = find (v >= 0) to be the positive neighbouring cluster.

8. SetN = find (v < 0) to be the negative neighbouring cluster.

9. Set] = find (u == 0) to be the zero rated items for the active user.

10. Set s to be the Cosine similarity vector between u and all users corresponding to R:
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Algorithm Offline

Input: R = [rij,lsism,lsj < n]: sparse user-item rating matrix.

€: termination tolerance. 1:

weight lcarnihg rate.
Output: R = [Fij,lsiSm,l <j< n]: smooth user-item rating matrix.
1. SetR=R.
. Set range=(max_rating-min_rating)+1.
. Set number of clusters k = min k subject to I%I <3.

2
3
4. Forallj=1,,ndo

5. SetX = R(:j), call Algorithm 2.5 and partition the users into k clusters.

6. Set cluster indices I(:,j) = 7.

7. Set cluster centers C(:,j) = C.

8. End for

9. Set initial weight matrix [Wy]xn with randomly entries in the range 0.5 — 1.
10. For allj = 1,---,n do

11. Foralli=1,--kdo

12. Setf = find (I(:,j) ==i).

13. Set Q(f,j):d)(IIR(f,j)-C(i,j)II Z), where ¢ is one of the RBFs in Table 1.

14. Set F(i,j)=(Q(f,j),Wy (f,j)) according to Eq. 1.

15. End for

16. End for

17. Round entries of F to the nearest integers.

18. Set F(F < min_ rating ) = min_ rating.

19. Set F(F > max_ rating ) = max_ rating.

20. Set [S,T] = find (R == 0).

21. Set R(ST)=F(I(ST),T).

22. repeat

23. SetW =W, +1 ((ﬁ —R)* Q),
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11. Predict the rating of the set of items ] for the active user as the weighted average of

deviations from the positively correlated neighbours’ mean
_  Yiep (fij"fi Si
i =+ 2L e
) ) Yiep Si

12. For each j € ], i€[i=1,2,--m|r;=0,1<j<n], set f;; = {ij.

13. Foreachj & J,i€[1,2,--m], set F; = fy;.

14. Set X = find ({i = 3) to be the set of recommended items based on liking.

15. Predict the rating of the set of items ] for the active user based on negatively correlated

neighbours

,G€D

‘~’i _ r_l " Yien (f'ii’fi)si
S
ieN Si

16. SetY = find (¥ = 3) to be the set of recommended items based on disliking.
17. SetZ=X-Y.

18. if Z==NULL then

19. SetL = [y, 1) ] = &2, Ry

20. SetZ = argmax j(L,T) to be T top rated items.

21. elseif length (Z) = T then

22. Z=17(1:T).

23. else

24. SetL = [I;, 1,1, 1, = 22, Ry;.

25. SetZ = argmax j(L,T — length (Z)) to be T — length (Z) top rated items.
26. Z=[27]"

27. end if

28. end if

29. return R, i and Z.
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