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<E 1> AE doly 3ol dA %

User 1,499 812 12,638 10,882
Item 2,033 340 22,222 19,075
Interaction 33,750 1,747 478730 119,690
Rathing range 05~4 05~4 4~5 4~5
Sparsity 98.89%  99.37%  99.83% = 99.94%
User 6,038 5,989 31,668 31,668
Item 3,492 3,190 38,048 36,073
Interaction 460,359 114,922 1,237,259 324,147
Rathing range 4~5 4~5 None None
Sparsity 97.82%  99.40% = 99.90%  99.97%
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2138 37 (Experimental environments)< 3 23
W, & 3ol= dagFe AHEE v sE e
TollA ARESIE g5y, "I dHlolHE ad® A}%é}‘}it}. 2Ee g1
Layer 37l, embedding size 64, learning rate 0.001, reg lambda 0.0001=
SHAl 3 = At

—ﬁ m
Lot
=
2L,
a
s
>
o}

1w o 2 o

E‘ 0
o TN = ¥

riet

<E 2> A% 37

OS Ubuntu 18.04.06 LTS
Nvidia Driver 525.78.01
CUDA 12.0
CuDNN 11.6
Python 3.7.11
Pytorch 1.10.0
Seed 42
Optimizer Adam
Epoch 300
Batch size 2048

Aol AbgE daels E s

tau 0. 995 n_negs 64

Drop rate

temperature lambda

lambda O 1 lambda O 2 eps O 1
droprate
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<¥ 4> Yol 13
g A-otol gl QJulY e
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=

ot A9TE-02 | -3.02E+00 | ~6.88E-02 | 5.07E-02

F=A3 | 806E-01 | L6OE+0l | 321E+00 | 3.25E+00

e [E% o4 | 260503 | 516E-02 | 225E-03 | 2.28E-03

R R 163E-01 | 242E+02 | 287E+00 | 3.25E+00
Zeohgk | 965E-02 | -2.86E+00 | -5.05E-02 | 5.12E-02

B 6.37E-03 | ~9.37E-01 | -5.77E-02 | 369E-02

o [EE AR | T2E01 | 120E0L | 2858400 | 291E+00
orld | EE @7 | 201E-03 | 331E-02 | 182E-03 | L86E-03
wal 134E-01 | 133E+02 | 234E+00 | 2.69E+00

Zeohgk | SOIE-04 | -5.I7E-01 | -381E-02 | 4.23E-02

B 1.06E-01 | ~1.96E-02 | ~7.80E-03 | ~4.58E-02

F=A | 163E+00 | 1ASE+00 | 2.28E+00 | 2.04E+00
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wal 1LOIE+00 | 107E+00 | 6.07E-01 | 3.89E-01

Zeobgk | 730E-02 | -655E-02 | ~2.07E-02 | ~348E-02
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Performance of Models
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Performance of Models
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BUIR - 291 0.83774 0.60724
BUIR_EW 512 | 266(-8.59%) | 0.85103(+1.59%) 0.61154(+0.71%)
MixGCF - 173 0.83204 0.61152
MixGCF_EW 2 159(-8.09%) | 0.83720(+0.62%) 0.62950(+2.94%)
LightGCN - 276 0.85376 0.61566
LightGCN_EW 4 161(-41.67%) | 0.86316(+1.1%) 0.61970(+0.66%)
SGL - 121 0.85761 0.62903
SGL_W 2 86(-28.93%) | 0.86001(+0.28%) 0.62691(+0.34%)
SimGCL - 1 0.31356 0.16678
SimGCL_W 32 10 0.85551(+172.84%) | 0.63114(+278.43%)
XSimGCL - 1 0.65846 0.48539
XSimGCL_EW 24 0.86259(+31%) 0.64195(+32.25%)
MF - 296 0.84800 0.61690
SelfCF - 7 0.04075 0.02646
DirectAU - 54 0.83840 0.60760
BUIR - 298 0.19115 0.22593
BUIR_E - 299(+0.34%) | 0.20169(+5.51%) 0.23589(+4.41%)
MixGCF - 2 0.14913 0.17538
MixGCF_EW 8 14(+600%) 0.23060(+54.63%) | 0.26500(+51.1%6)
LightGCN - 261 0.27196 0.30274
LightGCN_EW 16 31(=88.12%) | 0.27767(+2.1%) 0.31078(+2.66%)
SGL - 42 0.27369 0.30960
SGL_W 8 28(-33.33%) | 0.28670(+4.75%) 0.32120(+3.75%)
SimGCL - 217 0.25545 0.28191
SimGCL_W 16 5(-97.7%) 0.27620(+8.12%) 0.30900(+9.61%)
XSimGCL - 61 0.28515 0.32007
XSimGCL_W 2 23(-62.3%) 0.28430(-0.3%) 0.31830(-0.55%)
MF - 46 0.24900 0.28310
SelfCF - 8 0.10870 0.10300
DirectAU - 300 0.1924 0.2244
NDCG@20
BUIR - 290 0.04371 0.03557
BUIR_E - 79(=72.76%) | 0.04578(+4.74%) 0.03718(+4.53%)
MixGCF - 96 0.07010 0.05752
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MixGCF_W 2 85(-11.46%) | 0.06931(-1.13%) 0.05697(-0.96%)
LightGCN - 231 0.05949 0.04887
LightGCN_EW 8 36(-84.42%) | 0.06312(+6.1%) 0.05148(+5.34%)
SGL - 27 0.06791 0.05585

SGL_W 2 23(-14.81%) | 0.06978(+2.75%) 0.05716(+2.35%)
SimGCL - 18 0.07248 0.05976
SimGCL_W 2 8(-55.56%) 0.07205(-0.59%) 0.05955(-0.35%)
XSimGCL - 14 0.07277 0.06002
XSimGCL_W 2 9(-35.71%) 0.07242(-0.48%) 0.05949(-0.88%)
MF - 101 0.04998 0.04055

SelfCF - 47 0.07017 0.05807
DirectAU - 290 0.04414 0.03601

Douban—book
Weight Epoch Recall@20 NDCG@20

BUIR - 298 0.08945 0.07097
BUIR_W 2048 | 294(-1.34%) | 0.10467(+17.02%5) | 0.08412(+18.53%)
MixGCF - 145 0.17641 0.16265
MixGCF_W 2 133(-8.28%) | 0.17440(-1.14%) 0.15820(-2.74%)
LightGCN - 266 0.14783 0.12508
LightGCN_W 16 26(-90.23%) | 0.15127(+2.33%) 0.12867(+2.87%)
SGL - 46 0.17322 0.15225

SGL_W 2 38(-17.39%) | 0.17570(+1.43%) 0.15350(+0.82%)
SimGCL - 51 0.16677 0.14781
SimGCL_W 2 28(-45.1%) 0.17041(+2.18%) 0.14940(+1.08%)
XSimGCL - 29 0.17632 0.15397
XSimGCL_W 2 11(-62.07%) | 0.17709(+0.44%) 0.15444(+0.31%)
MF - 66 0.12470 0.10390

SelfCF - 23 0.13670 0.11890
DirectAU - 297 0.08509 0.06709
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9% —271e-02 | 79803 | ~2.38¢06

<E 7> Yelp2018 Hlolg HgtolAel dugs ¥ 7)& Wiy Aer Wy

B —6.31e-02 | 4.54e-02 | -1.11e-03 | 1.23e-03
®= 1.50e+00 1.64e+00 | 3.06e-01 2.26e-01
®= 1.05e-03 1.15e-03 | 2.15e-04 | 1.59e-04
Al 2.25e+00 | 2.70e+00 | 9.33e-02 | 5.09e-02
=% -4.61e-02 | 4.37e-02 | -5.14e-04 | 3.11e-03
B —0.82e-02 | 3.48e-02 1.76e-03 | 8.49e-04
®= 1.38e+00 1.51e+00 | 2.56e-01 1.97e-01
®= 8.8le-04 | 9.65e-04 | 1.64e-04 | 1.26e-04
=4 1.89e+00 | 2.27e+00 | 6.53e-02 | 3.90e-02
ORI -4.40e-02 | 3.29e-02 | 4.08¢-03 | 2.52e-03

B -0.57e-03 | 5.99e-03 1.08e-03 | -2.71e-03

e HF T 494e-01 | 4.61e-01 3.59e-01 3.68e-01
o] °] T 27 347e-04 | 3.24e-04 | 2.52e-04 | 2.58e-04
=4 2.44e-01 2.13e-01 1.29e-01 1.35e-01

ORI -8.12e-03 | 1.03e-02 | 3.15e-03 | -4.12e-03

B -2.73e-04 | -5.02e-03 | -1.52e-04 | 3.70e-03

opo] ol HF TA 4.17e-01 3.95e-01 3.21e-01 3.33e-01
o] 114: T 27 2.67e-04 | 253e-04 | 2.06e-04 | 2.13e-04
=4 1.74e-01 1.56e-01 1.03e-01 1.11e-01

AR 9.80e-04 | 2.00e-04 | 4.75e-04 | 4.52¢-03
S\i{fr%(z})CL
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=5

B -7.28e-04 | 7.58e-04 | 5.83e-04 | 4.93e-06
ax E A | 2.78e-01 | 2.69e-01 | 2.74e-01 | 2.83e-01
Q] °] o) E+ 0 | 1.95e-04 | 1.89e-04 | 1.92e-04 | 1.99e-04
=4 771e-02 | 7.21e-02 | 7.48e-02 | 80le-02
RS -841e-04 | 7.97e-05 | 1.92e-03 | -1.90e-03
B -6.32e-04 | 7.19e-04 | -2.14e-04 | 1.81e-03
ofo] €l E+ HA | 234e-01 | 2.28¢-01 | 2.40e-01 | 2.49e-01
ol 114: FE A | 1.50e-04 1.46e-04 1.54e-04 1.59e-04
=4 546e-02 | 522e-02 | 5.74e-02 | 6.18e-02
RS 2.63e-04 | -599%-04 | 8.27e-05 | 2.77e-03
B 1.44e-02 | -2.61e-02 | 1.63e-04
ax E+ A | 6.54e-01 1.77e+00 | 7.07e-02
Q] °] o) ¥+ OAF | 4.60e-04 | 1.25e-03 | 4.97e-05
=4 4.28e-01 | 3.15e+00 | 5.00e-03
RS 1.72e-02 | -6.57e-02 | 2.25e-04
B -5.31e-03 | -4.93e-03 | -1.63e-04
opo] ol E+ ¥A | 4.16e-01 1.62e+00 | 6.61e-02
o] 114: ¥+ O | 2.66e-04 | 1.04e-03 | 4.24e-05
=4 1.73e-01 | 2.63e+00 | 4.37e-03
RS -3.18e-03 | -2.16e-02 | -5.85e-04
8> Douban-book Ho|E oA el dazls 1 7] ¥ A
U Al e g e FAA

Bt -1.67e-02 | -519e-02 | 2.56e-03 3.22e-04
A8} ¥+ A | 6.78e-01 4.78¢-01 2.39e-01 2.28e-01
Q] °]% EF QA | 7.54e-04 5.32e-04 2.66e-04 2.53e-04
= 4.59e-01 2.29e-01 5.71e-02 5.18e-02
ORI -1.90e-02 | -2.62e-02 | 9.95e-04 9.33e-04
Bt -1.35¢-02 | -3.83e-02 | -6.95e-04 | -5.14e-05
ofo] el ¥+ HA | 550e-01 3.82e-01 1.66e-01 1.66e-01
ol u 114: EF QA | 4.62e-04 3.20e-04 1.39e-04 1.40e-04
= 3.03e-01 1.46e-01 2.75e-02 2.77e-02
AR —-1.29e-02 | -2.52e-02 | -879¢-04 | 1.39e-05
Abg Bt —2.79e-04 1.21e-02 | 6.55e-03 | —6.70e-03
%1‘;3]% ¥+ HA | 5.17e-01 5.11e-01 3.23e-01 3.49e-01
¥+ A | 5.75e-04 5.68e-04 3.59%e-04 3.83e-04
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= 268¢-01 | 261e-01 | 1.04e-01 | 1.22e-01
TU@ | 491e-04 | -961e-03 | 68303 | ~6.99-03
AT ~1.20e-03 | ~4.94e-03 | ~7.72e-05 | ~1.9e-03
opope) | EE B | 405001 | 31201 [ 240e-0L | 26de01
ofwjtl | @A | 340e04 | 26204 | 20204 | 22le-04
=T 164e-01 | 9.74e-02 | 577e-02 | 6.96e-02
TU | 31903 | -6.23¢-03 | -2.03e-03 | ~1.9e-03
AT 1.25¢-03 | 6.25e-04 | -1.18e-03 | -2.5le-04
Ay = BA | 20701 [ 286e-01 | 236e-01 [ L9%e-01
olwe | = A | 330e 04 | 318e04 | 25204 | 2.13e-04
= 880e02 | 817e-02 | 51202 | 3.68e-02
TU | 20803 | 1.02e03 | ~1.89e-03 | ~7.43¢-04
3t ~5.77e-04 | ~1.43e-03 | -4.56e-04 | 4.31e-04
opopey | = B | 18%01 | 180e-01 | 14701 | 12801
ofws | = @A | 158304 | 15le 04 | 12304 | 107e04
= 331002 | 324c-02 | 216c-02 | 1.63c-02
TU | 11303 | -2.25e-03 | 593e-04 | 7.77e-04
At ~1.82e-02 | 9.09e-02 | -2.42¢-04
Ay = B | 485 0L [ 738 01 [ 2.5302
ofwe | = @A | 53704 | 809%e 04 | 25905
= 234e-01 | 530e-01 | 54204
TR | 23502 | 1.70e-01 | -2.60e-04
AT 66903 | 7.06e-02 | ~1.51e-04
opolq | B | 87201 | 586 0L [ 194e 02
ofws | = @A | 31204 | 49204 | 16305
= 1.39e-01 | 3.44e-01 | 378¢-04
T | 45203 | 110e-01 | -1.73e-04

<3 9> MovieLens-1M dlol¥ Hgeo dug]s ¥ 7] WHy Aok v

Ago g AW g SAXA
34t 9.08e-02 -1.56e-02 | 4.74e-06 4.85e-06
A8} ¥ HA | 6.02e-01 6.38e-01 1.10e-03 1.18e-03
Q] O]% ¥F 23 | 9.69e-04 1.03e-03 1.77e-06 1.91e-06
Al 3.63e-01 4.08¢-01 1.21e-06 1.40e-06
=% 3k 1.02e-01 -2.94e-02 5.57e-06 7.13e-06
ofol &l | Ht 8.32e-02 -2.38¢-02 | -9.72e-07 | 8.38e-07
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¥ AA | 7.08e-01 7.53e-01 8.25e-04 1.17e-03
o) u| g ¥F 24| 1.50e-03 1.59e-03 1.74e-06 2.47e-06
= A2t 5.02e-01 5.66e-01 6.80e-07 1.36e-06
=% 3k 6.79e-02 -4.20e-02 | -9.59e-07 | -8.43e-07
34t 4.93e-03 -6.27e-03 7.00e-03 5.16e-03
A8} ¥ AR | 37201 3.06e-01 2.32e-01 2.72e-01
Q] O]% ¥+ 9% | 598e-04 493e-04 3.73e-04 4.38e-04
A2t 1.38e-01 9.39e-02 5.38e-02 7.40e-02
=% gk 6.57e-03 -1.03e-02 8.71e-03 4.21e-03
34t 3.82e-03 -2.51e-02 5.25e-04 -2.38¢-03
ofo] el ¥ AA | 47801 4.60e-01 2.72e-01 3.85e-01
ol % ¥+ 9% | 1.01e-03 9.74e-04 5.75e-04 8.13e-04
A2t 2.28e-01 2.12e-01 7.40e-02 1.48e-01
=3k 4.15e-03 -1.95e-02 | -1.94e-03 | -5.38e-03
34t 9.64e-04 -1.28e-03 2.15e-03 -1.60e-03
A ¥ HA | 25201 2.20e-01 1.67e-01 1.45e-01
Q] O]% ¥F 22 | 4.06e-04 3.55e-04 2.69e-04 2.34e-04
A2t 6.35e-02 4.86e-02 2.80e-02 2.11e-02
=% 3k 1.01e-03 -4.33e-04 | 3.37e-03 -1.85e-03
oz 1.74e-03 -3.05e-04 8.55e-04 -1.04e-04
ofo] el ¥ AA | 3.76e-01 3.17e-01 2.60e-01 2.16e-01
ol % ¥ QX | 7.94e-04 6.70e-04 5.50e-04 4.56e-04
A2t 1.41e-01 1.00e-01 6.75e-02 4.66e-02
=3k 2.14e-03 7.87e-04 7.21e-04 5.66e-04
34t -2.61e-02 1.91e-02 -7.65e-06
Abg 2} ¥ AA | 35801 5.89%-01 1.14e-02
ol O]% ¥+ 9% | 575e-04 9.48e-04 1.84e-05
A2t 1.28e-01 3.47e-01 1.30e-04
RO RaS -3.45e-02 7.71e-03 5.36e-05
ey 1.65e-02 1.53e-02 4.47e-05
ofo] el ¥ HA | 4.24e-01 7.03e-01 1.37e-02
ol % ¥F 23 | 897e-04 1.49e-03 2.90e-05
A2t 1.80e-01 4.94e-01 1.88e-04
e RoS 1.51e-02 1.93e-02 -1.17e-05
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<E 10> FilmTrust dol8] A@Ae SueF 3 /1% $ust A
Hgol }e FAH 2y A3
FilmTrust

Weight Best Epoch | recall | NDCG

BUIR - 291 | 0.83774 | 0.60724
BUIR_W [2048,2048,2048] 246 | 0.84692 | 0.60861
BUIR_E - 276 | 0.83684 | 0.60783
BUIR_EW [512,512,512] 266 | 0.85103 | 0.61154
MixGCF - 173 | 0.83204 | 0.61152
MixGCF_W [2,2,2] 189 | 0.83640 | 0.62930
MixGCF_E - 296 | 0.83370 | 0.60688
MixGCF_EW [2,2,2] 299 | 0.83768 | 0.62941
LightGCN - 276 | 0.85376 | 0.61566
LightGCN_W [8,8,8] 76 | 0.86131 | 0.61938
LightGCN_E - 266 | 0.85287 | 0.61690
LightGCN_EW [4,4,4] 161 | 0.86316 | 0.61970
SGL - 121 0.85761 | 0.62903
SGL_W [2,2,2] 86 | 0.86001 | 0.62691
SGL_E - 63 | 0.85227 | 0.63580
SGL_EW [4,4,4] 27 1 0.85718 | 0.63460
SimGCL - 1| 0.31356 | 0.16678
SImGCL_W [32,32,32] 10| 0.85551 | 0.63114
SIMGCL_E - 1| 067154 | 041195
SImMGCL_EW [8,8,8] 13| 0.85506 | 0.63040
XSimGCL - 1| 0.65846 | 0.48539
XSimGCL_W [8,8,8] 6| 0.85703 | 0.63120
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XSimGCL_E - 1| 0.68843 | 0.48096
XSimGCL_EW [4,4,4] 24 1 0.86259 | 0.64195
MF - 296 | 0.84800 | 0.61690
DirectAU - 71 0.04075 | 0.02646
SelfCF - 54 1 0.83840 | 0.60760
<3 11> Yelp2018 Hioly getolA e dags ¥ 7]E Wil At
Ao e 5218 A7 A3
Yelp2018

Weight Best Epoch | recall | NDCG
BUIR - 290 | 0.04371 | 0.03557
BUIR_W [1024,1024,1024] 294 | 0.04521 | 0.03708
BUIR_E - 79 | 0.04578 | 0.03718
BUIR_EW [2,2,2] 298 | 0.04530 | 0.03707
MixGCF - 96 | 0.07010 | 0.05752
MixGCF_W [2,2,2] 85| 0.06931 | 0.05697
MixGCF_E - 111 | 0.07009 | 0.05736
MixGCF_EW [2,2,2] 86 | 0.06875 | 0.05655
LightGCN - 231 | 0.05949 | 0.04887
LightGCN_W [8,8,8] 56 | 0.06191 | 0.05086
LightGCN_E - 186 | 0.06059 | 0.04993
LightGCN_EW [8,8,8] 36 | 0.06312 | 0.05148
SGL - 27 1 0.06791 | 0.05585
SGL_W [2,2,2] 231 0.06978 | 0.05716
SGL_E - 20 | 0.06480 | 0.05304
SGL_EW [4,4,4] 191 0.06750 | 0.05490
SimGCL - 18 1 0.07248 | 0.05976
SImGCL_W [2,2,2] 91 0.07207 | 0.05938
SimGCL_E - 181 0.07217 | 0.05932
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SimGCL_EW [2,2,2] 10| 0.07162 | 0.05927
XSimGCL - 141 0.07277 | 0.06002
XSimGCL_W [2,2,2] 81 0.07215 | 0.05956
XSImGCL_E - 13| 0.07241 | 0.05964
XSimGCL_EW [2,2,2] 71 0.07170 | 0.05898
MF - 101 | 0.04998 | 0.04055
DirectAU - 47 1 0.07017 | 0.05807
SelfCF - 290 | 0.04414 | 0.03601
<3 12> Douban-book HlolE ol dugF ¥ 7]|& W
W A g e A% Ad A9
Douban-book

Weight Best Epoch | recall | NDCG
BUIR - 298 | 0.08945 | 0.07097
BUIR_W [2048,2048,2048] 294 | 0.10467 | 0.08412
BUIR_E - 551 0.09774 | 0.07554
BUIR_EW [2048,2048,2048] 277 | 0.10414 | 0.08367
MixGCF - 145 | 0.17641 | 0.16265
MixGCF_W [2,2,2] 133 | 0.17440 | 0.15820
MixGCF_E - 135 | 0.17390 | 0.15990
MixGCF_EW [2,2,2] 177 | 0.17329 | 0.15608
LightGCN - 266 | 0.14783 | 0.12508
LightGCN_W [16,16,16] 26 | 0.15127 | 0.12867
LightGCN_E - 221 | 0.14695 | 0.12327
LightGCN_EW [8,8,8] 41 | 0.14975 | 0.12468
SGL - 46 | 0.17322 | 0.15225
SGL_W [2,2,2] 36 | 0.17441 | 0.15360
SGL_E - 30 | 0.17016 | 0.14813
SGL_EW [2,2,2] 23| 017161 | 0.14966
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SimGCL - 51 | 0.16677 | 0.14781
SimGCL_W [2,2,2] 28 1 0.17041 | 0.14940
SimGCL_E - 52 | 0.16766 | 0.14802
SimGCL_EW [2,2,2] 27 1 0.16655 | 0.14708
XSimGCL - 29 | 0.17632 | 0.15397
XSimGCL_W [2,2,2] 11 0.17709 | 0.15444
XSImGCL_E - 28 1 0.17729 | 0.15364
XSImGCL_EW [2,2,2] 11| 0.17473 | 0.15313
MF - 46 | 0.24900 | 0.28310
DirectAU - 81 0.10870 | 0.10300
SelfCF - 300 | 0.19240 | 0.22440

<3E 13> MovieLens-1M dlo]E] Hgo|Axe] dre= ¥ 7]& =

W A gl mE FAH Y A

MovieLens-1M

Weight | Best Epoch | recall | NDCG
BUIR - 298 | 0.19115 | 0.22593
BUIR_W [4,4,4] 288 | 0.19308 | 0.22740
BUIR_E - 299 | 0.20169 | 0.23589
BUIR_EW [8,8,8] 289 | 0.19418 | 0.22996
MixGCF - 21 0.14913 | 0.17538
MixGCF_W [16,16,16] 41 0.21307 | 0.24429
MixGCF_E - 151 0.16410 | 0.18650
MixGCF_EW [8,8,8] 14| 0.23060 | 0.26500
LightGCN - 261 | 0.27196 | 0.30274
LightGCN_W [64,64,64] 11 0.27716 | 0.30852
LightGCN_E - 196 | 0.27088 | 0.30331
LightGCN_EW | [16,16,16] 31| 0.27767 | 0.31078
SGL - 42 1 0.27369 | 0.30960
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SGL_W [8,8,8] 28 1 0.28670 | 0.32120
SGL_E - 22 1 0.26960 | 0.30656
SGL_EW [4,4,4] 18| 0.28149 | 0.31729
SimGCL - 217 | 0.25545 | 0.28191
SimGCL_W [16,16,16] 51 0.27555 | 0.30903
SimGCL_E - 217 | 0.25593 | 0.28349
SimGCL_EW [16,16,16] 71 0.27277 | 0.30427
XSimGCL - 61 | 0.28515 | 0.32007
XSImGCL_W [2,2,2] 23 | 0.28430 | 0.31830
XSimGCL_E - 62 | 0.28558 | 0.32034
XSImGCL_EW [2,2,2] 23 | 0.28553 | 0.31886
MF - 66 | 0.12470 | 0.10390
DirectAU - 23 1 0.13670 | 0.11890
SelfCF - 297 | 0.08509 | 0.06709

_66_




Abstract

MS.Thesis

Optimization methods for Graph Convolution

Networks in Recommendation Systems

Lee Sangmin

Department of Computer Science
Graduate School

Kyonggi University

Recommendation Systems help users quickly find the content they want
on the Internet, where there is a lot of information, and recommendation
systems play an important role in enhancing user experience and increasing
the profitability of platforms by accurately analyzing user preferences and
behavior and providing personalized products or services. To implement
these recommendation systems efficiently, Graph Convolution Network
(GCN) algorithms are widely used. These algorithms play an important role
in enhancing the user experience and increasing the profitability of the
platform by analyzing user preferences and behaviors more accurately than
traditional methodologies and delivering personalized products or services.
GCN excel at modeling complex interactions between users and items by
leveraging their graph structure, which can improve the accuracy and
efficiency of recommendation systems. However, GCN-based
recommendation systems face the problem of loss of embedding values and
nability to build deep layers during the learning process, which negatively

affects the learning speed and accuracy.
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In Recommender Systems, learning speed and accuracy are very
mmportant and directly affect the quality of recommendations and user
experience. Slow learning speeds can make it difficult for recommendation
systems to quickly reflect the latest behavioral patterns and preferences of
users. This can lead to inaccurate recommendations based on outdated
information, which can reduce wuser satisfaction. In addition, if the
algorithm’s recommendation accuracy is low, the system may not be able
to understand the user’s true preferences, which increases the likelihood of
recommending items that are less relevant to the user. Therefore, this
paper proposes two techniques to improve the learning speed and accuracy
of recommendation systems utilizing graph convolutional networks. To
improve the learning speed and accuracy of the recommendation system
through the proposed techniques, we propose the Egress initialization
technique and the Weighted Forwarding (WF) technique. The egress
initialization technique initializes the embedding values to a wider range to
prevent the loss of embedding values and accelerate the learning process,
and the information of each node propagates through a wider value range
to capture more diverse Iinformation in the graph structure, thereby
improving the recommendation accuracy. The WEF technique enhances the
embedding value by multiplying the embedding value with a weight and
passing it to the next layer, which improves the learning speed and
recommendation accuracy of GCN. To analyze the experimental results of
the recommendation performance of the proposed techniques, we performed
statistical analysis, PCA, and GKDE on the embedding values, and the
experimental results showed that the two proposed techniques improved the
overall learning speed and accuracy, and also solved the problem that the
existing algorithms did not work properly in certain data sets. This means
that the proposed methods can better utilize the results of modeling the
deep relationship between users and items in the existing algorithm and

improve accuracy by mitigating the problems that occurred during the
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learning process.
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