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Input: low=1_high=5 mid=3 Y’
Output: U° | V* (solving the proposed model)
Input: low=1 high=3 mid=2, Y? Input: low =4 high=5 mid=4 Y*
Output: U? , V? (solving the proposed model) Output: U* | V* (solving the proposed model)

Input: low=1_high=2 mid=1Y'

Output: U | V! (solving the proposed model)

il e 5o Laanl 5 0108 Olgy b Sns 0051 e s algniy Shas Siisel al et Y S

Oley Sa Sis molie 5l 5 oS 0 oS = S o vt iy 51 ] el w08 Sl (e 6l s o 5
high 5 10W (sla 25l o S a5 amled oo sslial Kial s 25 5l Al o Ciliisen 10 3 oS Waol 5 0108
high=R  IoW=1 . ls a2s; 0 )8 sl 1 5 L 55 o Cmmme s S 0T 53 Sltal e o iy 5 0 208 oS Lls 35
SV soinl b 53 Sl IOW L 0 e Slel 3l S 06 S 01 5168 155 low=high )1 S0 8 s

@ et b 5 OBl (6,5 adons



<é> S5 Srpie 3,5has 3y S o 5 3l SaS b Bl SIm b b e S S 4l

; - : T
T 53 6 oS oo ES 1 il s &3 Sy 3ol 503 5 S ot S5 o o s 4 oST L UTHAVMET <0

low+high

if (U <0) ~

Input: low=1 high=5_ mid=3 Ut Ut vt v

else

Input: low =1 _high=3 mid=2 U U V! V*

Input: low =4 high=5 mid=4 U* Vv*

if (U2 Vfr - 0) \'"“\-._g_ise if (U{_‘LWJ - 0) e Ise
Input: low=1,high=2 , mid=1, U}, V! Predicted Yy =3 Predicted Yy =4 Predicted Yy =5
if (UyV; =0)- ~.else
Predicted Y; =1 Predicted Y;; =2
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Algorithm 1. Train phase of the proposed method.
Input:

low, high, /I minimum and maximum of remaining ratings

Y. /I user-item rating matrix
Output:

wLvy), (U3 v?),.., (UL VR,

Il Users and items latent factors for
Yi(@=12,..,R—1).
Begin

If (high<=low)

return;

//Make the content of current node:

)

Set mid = [—“’““th

2
~1 low < Y;; < mid,

+1 mid +1<Y;; < high.

Set Y,/ = {
ij =

Solve the following model:

thresholded user-item

rating matrices



P mid mid
Umritllfglmid ](U ’ 4 )

— Z h (Yl}nld (UgnidvjmidT)) + %(”Umld”i + ||Vmid “i)

lowsYy;jshigh

+||lvmie — LsTmM(X)||".

Call Algorithm1(low, mid, Y); //Make left child node

Call Algorithm1(mid+1, high, Y); //Make right child node
End

Algorithm 2. Test phase of the proposed method.
Input:
low, high, // Minimum and maximum of remaining ratings
/I They must be set to 1 and R, respectively, by user.
I, /luser No.
J; /ltem No.
Ut,...,UR1, [iLatent feature vectors of users for each of R-1 two-class MMMFs.
Vi, ..., VRl J/Latent feature vectors of items for each of R-1 two-class MMMFs.
Output:
Estimated rating of i-th user on j-th item.
Begin
If (high<=low)

return low; // Itis a leaf node. Return estimated rating of i-th user on j-th item.

Set mid = [—“’thighj ;

id iaT
if (upavmia” < o)
return Algorithm2(low, mid, i, j, UY,...,UR"1, V1, .., VE=1); //Go to left node
else

return Algorithm2(mid+1, high, i, j, U, .., UR™1, V1, ..., VR=1); [IGo to right
node

End
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