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Abstract: Within the contemporary digital landscape characterized by unprecedented informational deluge, short-form video
platforms have profoundly reconfigured global users' paradigms for entertainment consumption and knowledge acquisition.
This transformative impact stems from the medium's inherent attributes: temporal immediacy, content fragmentation, and
profoundly immersive engagement. Nevertheless, amidst exponential expansion of user demographics and unprecedented
diversification of content ecosystems, conventional recommendation algorithms persistently encounter substantive
impediments. These manifest in deficiently capturing ephemeral content relevance, implementing granular operational
differentiation across heterogeneous user segments, and unearthing latent correlations within complex behavioral sequences.
Leveraging a comprehensive empirical dataset (encompassing 122,500 discrete behavioral traces) sourced from a preeminent
short-video platform, this investigation employs multifaceted data excavation and sophisticated model architecture to elucidate
profound interconnections between user behavioral archetypes and recommendation optimization strategies. The seminal
contribution of this research transcends the traditional system's constrained “content-centric” paradigm. It pioneeringly
amalgamates temporal dynamics, nuanced behavioral differentiation across cohorts, and adaptive feedback mechanisms within
a cohesive analytical framework. Consequently, it furnishes both conceptual underpinnings and actionable methodologies for
developing intelligent recommendation engines capable of delivering hyper-personalized experiences-effectively actualizing
the vision of "contextually attuned personalization for diverse users across manifold temporal instances."”
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encoder = LabelEncoder ()
df [ wideo_category’ ] = encoder. fit_transform{df [ video_category 1)
df [ hour’ ] = pd.to_datetime (df [ time 1), dt. hour & ZEAF 8 E 8

oGt B R AT R
user_features = df. groupby( user_id J.agg({
"wvideo_category : lambda x: x.mode () [0]. & & &00& S8 sEn
"like_type’: Taum’, # s
“relay type’ . Tsum’, & & EAE
"hour”: lambda x: x.mode() [0] # &F 805288000 58

1) reset_index ()

H OHIE R
zoaler = StandardScaler ()
zoaled_features = zcaler.fit_transformiuser_features. drop(columns=["uszer_id 1))

HEAEREEEY

inertia = []

K = range(2, 10)

for Ik in K:
kmeans = EMeans (n_clusters=k, random_state=42, n_init=10)
kmeans. fit (scaled features)
inertia. append (kmeans. inertia_)

o AT AT A

plt. figure(figsize=1(3, 5))
plt.plot (K, inertia, “ho-")
plt.xlabel (" Humber of clusters™)
plt. v¥label " Inertia’ )
plt.title " {EF HE" )

plt. show()

B4 H it SR m R 4.

# b i BT FHeans #FHE

optimal k = 2 ¥ WENFEMELESZH &

kmeans = EMeans(n_clusters=optimal_k, random_state=42, n_init=10)
user_features[ cluster’] = kmeans.fit_predict (scaled_features)

o TR s
sns. pairplot (user features, hue="cluster’, diag kind="kde’)
plt. show()

o Sy St
print (user_features. head())
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df = pd.read_excel(

df.info()
(df[ ].value_counts())
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Column Non-Null Count Dtype
125539
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125539
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relay_type 125539
time 125539
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datetimeé4[ns]
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).reset_index()

B14 MBS
A ARRIE: SR AR kR (ILE14)
5.2.5. 3 XRFEAIFHT

BE15 5058 WHRAE

B ME ) RE S AR, IR -
AR (ILEL5) .

5.2.6. fHEEE

features =

]
target =

E16 AR A,
ERATRATH A X AR AR IR (LE16)
5.3. EREFWE SR

5.3.1. BAERE

e FARAL: LightGBM(ZE T BEHR THIRT R HL 35 2 S A
), HEALUTR A

(1) = 51tk

CRFRASE RS A2, I G PR

H PR ERRA, D AL T AE RE[13]

(2) R

TR AR T LA S A AR R

SCRPFFIE B ZEME VP AL, BG5S n] ARk

() RiFEHE:

B R THrAb . (scale_pos_weightZ%0)

SCREE JE UK BRBORITE A i

(4)i&E et -

&M TR BARE i 1D, FRID)

XoF B 1] PP B RFE A R 4 S FF[14]

5.3.2. BERI S

train_df = df[df[

test_df = df[df[

BE17 e 3 o

(%ZE

()™ WA I 18] 58 )i W

(it G ARRAT Bt EE ARG BRI 7 2 i A B
e, UIZRH R I R VERESR bR, (HAE PR I b, BT
ARV, PN R RBOR TR B H SR RAE. D

EE IS S5 ILELT



54 Pt BT SRR R S0 B 5 LALRT T

5.3.3. AP b

model = lgb.LGBMClassifier(
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precision

0.97
0.51

accuracy

recall

0.70
0.94

support

23688
7760

31448

macro avg 0.74 . 31448
weighted avg 0.86 . 31448

ROC AUC Score: 0.8693
B19 7 2thmedis.

Bk CLE19

(1) IERA I 294%: A AP KT N
Q) FHEEIT%: AR RAT N
(3)F1-score 0.66: fIt T~ FEAERL Y3500 1)1 T

ROC Curve

True Positive Rate

0.0 0.2 0.4

0.6 0.8 1.0

False Positive Rate

E20 ROCHHZE 43 #7 o

obdEbr:  (LE20)
(DAUC 0.87: AT MV F:HEO. 8B
QUL IEA: £ EJrRIR, X7 R



Science Innovation 2025; 13(3): 47-56 55

5.4.3. TREFEFEENT

Confusion Matrix
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user_relay_mean - ————— e e———1046
day of week e 857
like_type =72
0 ZEI)O 4[|]'0 6[I)O Btl){} lDIOO l2|00 14I00 lGIDO
Feature importance
E22 FRHEEE AT
KR EE:  (WLK22) user_like_mean (H J' P35 s #%5%) Fluser_cat_relay
(D HFT-20058 XHFAE(1625):  FH 7 8 4 25 DL G CH P -2RAE SURMIE) &R 7 R T A gt
JEREAZ L RS A 3R 15 5o like_type (i BE2E Y ) 1) BN S e LA R AE S 2

(2 BURHIE(1585): B Bf SN R 18] SFEULEEMEE.
(3)FH /1 R BEE(1566): i BEAT A 15 R AL R
(4)F PG BRI (1076): SRR 58 5P AL 4T



56 Pt BT SRR R S0 B 5 LALRT T

6. iR

A5 AR S P AT AEAR R, 45A K-meansT’
25 LightGBM TRl & 45 7%, IR NFIMT T AT & H
FUAT NFFE S AR EALS], 7R T B ZE S I Al U
55 N 25 G AE AR SR T B E . WSS R B, R PRI
RN N B BIAR G AL TEE R R, HEIIT N
5iGERN BLEE AR . 856 P G S sh A AL, A
SCHEH T R I S RRIE S5 4T N R I 2 AR SRS, A
BT AR B TR B S HE R R S e RLCR . B
PGS HiaE A, RS H RS A A,
SEIPAL . AR T [ . RSB AT — A 5 N 2
BEAERG Stz SINLH], DL SR . SR RERI N
B R Z, NP RIEE S E WG R

276 30

[1] DataReportal. Digital 2023 Global Overview Report. 2023:
27.

[2] Rendle S, et al. BPR: Bayesian Personalized Ranking from
Implicit Feedback. UAI 2009: 452-461.

[31 He X, Chua T S. Neural Collaborative Filtering
[C]//Proceedings of the 26th International Conference on
World Wide Web. 2017: 173-182.

[4] k6, 2. STALUHER B G0h S2h it 5 R R T 4 SR g
HHHENLER, 2022, 45(8): 1673-1685.

[5] BWHF, Zte, X3 T ARRHEREFEELSR [ X
= HZ4R7, 2019, 33(4): 1-10.

(6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

T, K-meansZRSTE T 7 4% b K B 4k 12 G AT. T
NS BFSE, 2020, 37(10): 2982-2986.

FIR, AT, BRI, S T DR A T
FEE [J]. WAEAR, 2022, 33(5): 1576-1591.

Wang H, Zhang F, Wang J, et al. KDD Cup 2022 Track 1: A
Large-Scale Video Recommendation Challenge on Douyin
[C]//Proceedings of the 28th ACM SIGKDD Conference on
Knowledge Discovery and Data Mining. 2022: 3897-3906.

Rendle S, Freudenthaler C, Gantner Z, et al. BPR: Bayesian
Personalized Ranking from Implicit Feedback
[C]//Proceedings of the 25th Conference on Uncertainty in
Artificial Intelligence. 2009: 452-461.

Zhang Y, Yang Q, Xue G, et al. Time-Aware Recommender
Systems: A Survey [J]. ACM Computing Surveys (CSUR),
2023, 56(2): 1-37.

K%, HE, WE, . SRS NERHE AL
e B O WENFR S KR, 2021, 58 (11):
2311-2322.

IV, RALE, UBRHE. EAST 6 E BT NI
— ViEEAH ] iR 5 ek, 2024, 47(3):
108-115.

XIFE. "LightGBMTEHEIE R A IR FH 5 S H0RIL." (Fds
) |, 2021.

g, DT BTIRESEINME RS4RI B3t
244, 2020, 46(6): 1024-1039.

Re, S IN A RRAEXT R ARSAL B 2 L SRR
2%, 2022, 40(7): 132-141.



