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A Combined Forecast Scheme of User-Based and
Item-based Collaborative Filtering Using Neighborhood Size

In-Bok Choi' - Jae-Dong Lee"

ABSTRACT

Collaborative filtering is a popular technique that recommends items based on the opinions of other people in recommender systems.
Memory-based collaborative filtering which uses user database can be divided in user-based approaches and item-based approaches.
User-based collaborative filtering predicts a user’s preference of an item using the preferences of similar neighborhood, while item-based
collaborative filtering predicts the preference of an item based on the similarity of items. This paper proposes a combined forecast scheme
that predicts the preference of a user to an item by combining user-based prediction and item-based prediction using the ratio of the
number of similar users and the number of similar items. Experimental results using MovielLens data set and the BookCrossing data set
show that the proposed scheme improves the accuracy of prediction for movies and books compared with the user-based scheme and
item-based scheme.

Keywords : Recommender Systems, Memory-Based Collaborative Filtering, Combined Forecast
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Algorithm MakeSimMatrix

o Input: User-Item Matrix R; the number of users mj
the number of items n

o Output: User Similarity Matrix USim, Item Similarity|
Matrix ISim

1 for a < 1tomdo

2 for b < 1 to m do

3 USim(a,b) < Sim(a,b) using formula(1)
4 end for

5 end for

6 fora< 1tondo

7 for b < 1 to n do

8 ISim(a,b) < Sim(a,b) using formula(1)
9 end for

10 end for

(a) User-Item Matrix

(b) USim Matrix
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sim(u,a) = threshold} %+,
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sim(i,a) >threshold} i,
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() ISim Matrix

I serf 1 u3 ud us My 2 i3 4 s
User User ltem

ul 1 4 4 3 4 ul 1 0.57 0.86 0.94 il 1 086 0.86 -0.20 -0.50

u2 3 4] 5 1 1 u2 0 1 -1 0.65 i2 086 1 1 0.57 0.50

u3 ] 4 4 3 3 ul3 0.57 1 1 1 i3 086 1 1 -0.57 -0.94

ud 3 5 6] 4 4 ud 0.86 1 1 0.98 id -0.20 0.57 -0.57 1 0.93

us 2 5 5 3 ? us 094 065 1 098 1 S -0.50 0.50 -0.94 093 1
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Algorithm MakeNeighbors

© 00 3O O ix WD

Input: User-Item Matrix R; Similarity Matrix USim
and ISim;
threshold (of k™ nearest neighbor) th; user u;
item i
QOutput: User’'s Neighbors Array UserNeighbors;
Item’s Neighbors Array ItemNeighbors

for a < 1 to m do
if USim(u,a)=th and R(a,i)# < then
Insert a into UserNeighbors
end if
end for
for b < 1 to n do
if ISim(i,b)=th and R(u,b)# @ then
Insert b into ItemNeighbors
end if
10 end for
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]

cpr (uyi) = wxupr (u,i) + (1 —w) X ipr(u,q) 4)

n(SUR(u,i))
n(SUR(u,7)) +n(SIR(u,7))

®)

w=

T2 (DA cpr(ui)e HF AFFkol AL, upr(ui)E AH&
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Folv, n(SIR(u,i))= ol%oftoldle] ot} o|gA A&%}
719k3 oo gl7INke] o S4hS Ajsle HAF AS5EE A
/38t+= CombinedForecast@ 12|52 a3 2},

Algorithm CombinedForecast
e Input: User-Item Matrix R; User Neighborhood Array|
UserNeighbors,
Item Neighborhood Array ItemNeighbors; user
u; item i
*  OQutput: Predicted Rating Value P,

un < size of UserNeighbors
in < size of ItemNeighbors
o < un/(un+in)
for a < 1 to un do
calculate upr(u,i) using formula (2)
end for
for a < 1 to in do
calculate ipr(u,i) using formula (2)
end for
10 ¢pr(ui) = wxupr(u,i) + (1- w)xipr(u,i)
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