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32 Assigning Credit

“To solve the second challenge, we proposea new definition for the
credit function:

80y 1) =~ Irank(Oy o I7) < rank(Og [}, @

1f there is no item O, in ranking 1, then the credit value is ~(|5 +
1). We call this eredit personalization credit.

PRe2% 12 C2ANB IR

B eeeee—e——s
SeSraTaseIset

\f\‘\

W /‘,.‘

E ol B ANEE
This definition is interpreted as considering a mutual interac-
tion with input rankings, and gives credit o multiple rankings per X X K ﬁ
click Because relative ranking orders are used instead of the rank- Figure l: Accuracy versus  Figure 2: Accuracy ver- R

ings’ absolute position, the credits are calculated without position

the number of rankers sus the ranking lengths

for the fixed ranking for the fixed number of
o 1101,102,1 fixed at 10 using rankers fixed at 3 using
the random click simula-  the random click simula-

101 is clicked, the personalization cr velues ueé(m I "
(101, Iy) = 1, and 8(101, 1) = ~3. Conversely, the inverse cred. tion )(“""“d over 100 tion (averaged over 100

its are &(101, ). 1/101 = 0.0099, 5(101, 1) = 1/100 = 0.01, and . runs).
5(101,I3) = 1/102 = 0.0098. Each absolute inverse credit value is
much smaller and closer than personalization credits.

Gunosy

4 EXPERIMENTS
4.1 Offline Experiment Settings
In the offline experiment, we simulated user clicks, and evaluated

RecSys 2019

several methods, which are compared below: s
* TDM: Deseribed in Section 2; T e
. using dn;:"m::,:d“ @ “‘: ) Figure 3: Insensitivity Figure 4: Bias distribu
* GOM-P: GOM, usiny ersor ation eredit (3] " " -
& the b ¢ versus the number of tion on generating GOM-
T assumed a practical that requires

(CT.

rankers and the ranking P rankings 10,000 times.
lengths (averaged over
100 runs) .

a low computation cost Lo generate rankings in real-time; there-
fore, we did not use OM for the performance comparisons. We.
used TDM for the performance comparison described in Section
4 because TDM has been examined in online settings[6].
Algorithm 1: User click simulation in personalized setting Next, we evaluated insensitivity and bias. Insensitivity oy was
‘input: the number of rankers n, ranking length | divided by the square of the average credit 2, because the insen-
win = 0 sitivity is proportional to it
fori= L....mumeval do
Select ranking index r randomly from 110
fork=1,....n do credit[k] = 0;
for) = 1,....mumclick do

RS

4.2 Offline Experiment Results and Discussion
Figure 1 shows that GOM-P and GOM-1 were more accurate com-
pared to TDOM. When the number of rankers increased, TDM's ac-
curacy decreased. TDM credit caused this inaceuracy.

Z DE

T DEELGPRER

fork = 1,...,n do I = Shuffle(InitiaiRanking);

. Figure 2 shows that the GOM-P and TDM methods had higher ’ .
Get MultileavedRanking O from ! accuracy compared to GOM-L When the ranking length increased, o WI 19 [E.;:EJTZ;) t) ] 20194108
5‘:‘; one item from I at the top x% position GOM-I's accuracy decreased. The noise of the inverse credit at the

rando

ranking’s deep position of the ranking induced this inaccuracy. In
contrast, TDM and GOM-P were stable over the ranking lengths.

Figure 3 shows the insensitivity for the number of rankers and
the ranking length. GOM-P was sensitive compared to GOM-1 in
these cases: therefore, personalization eredit achieved high sensi-
tivity over the number of rankers and ranking lengths. This sensi-
tivity resulted in the higher accuracy of GOM-P.

Click item in © and update sum of credit for all I

. IEEE/WIC/ACM International Conference on Web Intelligence
Algorithms and System Architecture for Inmediate Personalized

win += kicreditlk] > eredit[r] }|
end

accuracy = win/(numeval's (n— 1))
return accuracy;

The simulation steps are shown in Algorithm 1. We fixed the
constant values numeval = 100, numelick = 100, number of output
rankings = 10, and click bias probability x = 807 We evaluated the
accuracy over the number of rankers 2,3,...20 when the ranking
length was fixed at 10. We also evaluated the accuracy of ranker
lengths 5,15, .., 195 when the number of rankers was fixed at 3.

Figure 4 shows the bias distribution of GOM-P, which appears
10 be a normal distribution. The ideal bias distribution is that all
‘biases are the same value at some point. The standard deviation of
GOM-P was 0:039422, and the mean was 0.298570.

Interestingly, we found that hyperparameter  did not affect the
accuracy, insensitivity, or standard deviation of bias. This means
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