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Abstract

With the deep integration of mobile internet and e-commerce, short video platforms represented
by Douyin have become the core battleground for e-commerce marketing. The duration of e-commerce
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short videos is a key factor affecting user completion rates, interaction rates, and conversion rates,
making the determination of its optimal range crucial for content creators and businesses. This ar-
ticle aims to propose a multimodal fusion analysis framework based on real e-commerce short
video data collected from the Douyin platform, integrating visual, audio, text, and contextual mo-
dality information to build an optimal duration prediction model. By cleaning, exploratory data
analysis (EDA), and feature engineering of multidimensional data, we utilize machine learning mod-
els to explore the nonlinear relationships between various modality features and video perfor-
mance indicators (such as conversion rates), ultimately predicting the optimal duration range for
e-commerce short videos. Empirical analysis shows that models that integrate multimodal features
significantly outperform the baseline model that relies solely on single duration features, providing
data-driven decision-making support for content creation and deployment strategies in e-com-
merce short videos.
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AENLE], SCBL T OBEALGE Token [RSHETT IR, NZ ARG BN SBEA UL T HEA17]. 1EAh, Liu %%
(2020) 4 H 7 —Fh I TR B I M LHI 0 2 B Al A AR, 12 AR A RE Y 1 B0 FE R RS A RRAE (OB, 7 A0
RN AT S, iR LR e B B AR T T 15%~20% [18]; Wang HiI Zhang (2022)M11Kf 2 5%
AR BARR TR R4, @dah e P WET N WA SRR SRR SAE B, BT
T HERE RS AERE AN P EE[19]

SR, [EARIE R A, 76 F R A AT SR D I K T — LA B A S i 3 PO R -, Al
G IR B AT AL T2 FRAS o B AH SR 78 2 4 Jed BR T B — RS AR A (A S AR 1 0 A0 88 T 15 23 B 5L
A BYHATH AT, BARBETERRGIEN 2SR AAELE, S HO H RS B AT K 5 # A Re 2 (7]
RAEMERETIA R o XFPHIE TR 5 HRS 1 550h 215 B P WSk I 28 G i T8 i B LG, ™
BT FINZATES Rl A T A ke L TR R AL AT K I )1 o0 B 5 B

23. HELENBBE IR

T, AR I E RS & IR T, RS 2SR TR H T
1B MRS S5 A 20] 0 7E N BALIRRURIR T, Z#FAE TR GERBEFE N 8RR, &
M) Y00 Bl B OB 1 o, K T B R S SR R R N S T B SR 2 AR R P AT G T U E i F2 408 A P
PUSERLF TLAN I, T P ) S EE, WA AR R R, AR AR s R R
PATRFAE I 20 AT, T B FESR MR IR L R 3G IR 5] FH P i 0 3RAS DT FE Al B & e B
nF AR, TR BB,

UG AT BAUAI KX — R 2, ERKIN S, AR 25 R R g Zm. #lin,
ASUXF AN [ A X ) RO ARSI B AT P ¥ R S S b B A7 T P 0 B 5 LR, SR REIR AR FE AT
Kl Rz, BIFE S MR 4 78 B/ ME (9 25 A R2 ) T QPR & X AT K R e« BECR CBE 2, BILA
W90 4 R 78 0 4B /R AU K 5 2 A28 N 25 2 TR A8 ELE I . T SCATR, AU A5 A0E . 340, SC
KREZFRAS, XERAAE B I 8 AT BEA77E A AR FLAE Fl——4e M 2 B8 WA & v BRIE i
R PRI X T, T BN PR AR A A T B s a5 i 25 A58 1 25 1) SR BRI B WSUAAR 565 . 491l 1, Zhhao
SF(2023) N BLE T G I TR I, PV 23 B4R B AR N K (15~25 B0) R E 5 kA5 BLBh &, T 122 .
T G R OR BRI B K K (30~40 F0) R BRI AL, (EIZIE SRR AN T IX b 228 O RN AL 1)
SZME[21]; Li A1 Chen (2022)HfF 7 BAR VT T AR AR B INHK 503, (HR S5 & 2B WA RHIE I
7508, MELAZS BTGP AR AL 1 [ 22]

BEAh, I AEER R F R 3 (ORI 7T 0 B — e A 7 R, B A A e 2 A2 S KRl A AT
B, Wang Z5(2023) 70T 7 Eh& B AR “TFRS 3 BPRN” , RILAT 3 FPEL &= iRR S AT, 3
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HALRINE 6.3%, HERIMEEER ), MEUIERE R mItssl .

AR ST 7] R P e A — AN e I 2558 — NI 2 S REIE, TR S8 T i A
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NIHIE 20% BIE RS EE, ABFFEE “BEIE)” FFRBURME S, BADIREE R T.

st 16 20%BE LRt E, 205l E RIES) 5%M 10%, TR 5 AN BRMEREE, fAMEE T E A
17 3 ARSI, FREHI A S EAAE, T E &R T F1-Score MIMH S5hrEZ .

G5O HT: AR 2 0THN, HEMEAE 15%~25%[X AN, 1549 F1-Score I{E4ERFE 0.78~0.82 Z [H],
FRUEZEYS/INT 0.02, BEBNTREER/IN, Uk BH Ik DX TA) P (AR A0 o0 B PR e s e A PR s M BREGER H 15%~25%
JEEEI (N 10%, 30%)), Fl-Score ¥JME &3 N [4(<0.75), HAnEZR % 0.03 DL L, AL EMERRG. X%
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A HME TSR
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WA, Bk DI R H OpenCV 4.8.0, SEMWIEFE 1 il 2K B0 2 S5 RIMH 0.3, R AHERGR
92.3%; T IHIREUT PIL9.4.0 454 scikit-learn1.3.0 ) K-Means (3551 5), RZFK 4.8%; 7 fhiRHH
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Table 2. Evaluation table for threshold gradient stability
2. EEBEREMETNE

BRE (%) F1-Score ¥J{H F1-Score prifEZ R RS A
10% 0.73 0.035 ARaE
15% 0.78 0.018 BAE
20% 0.82 0.012 FasE
25% 0.78 0.019 BRE
30% 0.75 0.032 AFaE

HAEZA R, ANFFIA Librosa 0.10.1 + WebRTC VAD 2.0 (aggressiveness = 3), i&i#H Whisper
20231106 (base #7Y), #EHIHE 91.2%; BPM ] Librosa 0.10.1 (11 3 ), 2 +2 41, HEHEH
TensorFlow 2.13.0 ff] CNN #7, 7% 85.3%.

AR, 55 R T RE ATAPI2.0 (BAEE 0.6), AERIZR 88.7%; {4551/ Python 1EM(120
AN, HERIER 96.5%. T PERERET 1000 LIGIEREA, HillZReEnfi—.
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XA B SCAS, BTN SCPUORARERS, 7 A F &S I RRAE, e #8555 3 (LR) s FE AL AR MR (RF) F32:
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W, Kg BT 2 SRR IR HF 42 0 s 4E AR ) =, 0\ 21 B HLAR AR (Random Forest) £ 5 42 7+ HL(Gradient Boost-
ing Machine, GBM)&EA L8 2% SR fhy)I| 2 b B FULA 1 8, I ZRack #% A R FH A8 SCHG IR AT ARHAIE 28 224
Hey 7732

AT T B A B R FE SR T (GBM) B B E N S A I K AR AL, = BT~ DUR DY 7 T b o e
Je R BAIE R, FRRT R “ ZBSRHIE - R R BA AL w4 R GER L 32 MRFAE).
FROERAEAE S AR B A2, T GBM B ALE IS 2 AR S AR 0 2, v R #E ARt ok R G HRHIE
THEHNE, AR TALRE AL B 244 5¢ R 11312 8 [7] )9 45 7 (baseline 1578 F1-Score =0.57); [FIAY, GBM X} AR{H
(R RAE G L < 2.3%) BARGREFENE, TR ERNRAAEEAALR, ERAT TERRAE. Hik
ST REXT Lo @I RIS UESE(2570 25FEA) EXT th GBM 5 Hofth = Rt WL as 2% ST B AL (BEHLARMR . SZHFI)
EHL. MM ITERE, 458 o8 GBM FALZE F1-Score (0.82). #ERE#(0.80). # 013 (0.84) = Witk #x L
Byl

R T R A5 35K T HER R (Accuracy) s K fi R (Precision).  # [7] % (Recall) il F1-Score VY ~f5
P, DA AT R AR P TR P i

4. WIS EER
4.1. RS

TE5E U RIR 2 BT, A FE e X RAEN 15,000 S5FH 5 B AL AR HEAT T 2R ZR 140 HT(EDA).«
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SE T AT EE IR S A
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Figure 1. Bar chart of the number of Douyin short videos by duration
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Figure 2. Scatter plot and regression trend line of the relationship between conversion rate and
duration of Douyin short videos
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4.2. IRBIMEREXIEE
ASCR B AEAZ 7:3 Ry NINGREEANIREE . AR PEREXT ELfnk 3 R

Table 3. Data table for performance comparison of data models

3?3, BIERRM R BURR

i WA FEH R H e & F1-Score
FEERA () 0.62 0.59 0.55 0.57
LA A A 1Y 0.68 0.65 0.61 0.63
AR 0.71 0.68 0.66 0.67
ZIER RS (GBM) 0.85 0.83 0.82 0.82

BT FOEIIN L S RHE RS T, FHTER: B, DURKEEN KX — i — R AT
D, BRPEREA IR, F1 BN 0.57, X—45 REME T iU K BA A EMBIE, Toik i e B A N A RHIE
BRI E s HR, ORI N RE B — I KRR A PRI, R SCABGS (AR S RIS
BT R IERIE RO R s fa, ZHSREHRH N TERERIIARIL, H F1-Score IAF] 0.82, 3%
T HABPT AR, IXERMIRAASE . B SO R bR SOAE B RE NS B T AR SRS M RO 1) B
DRIZE, 17 S B0 f A0 P IX T F 5 A Aff T«

4.3. FHEEEM S

FEX 2 B R A6 LS THIL(GBM) B BEAT R AL S BV HE P IS, 45 R S e B 2R Tt o ik A K F) D
5 AMRHEMRICA: — RANSEBES i 7= SE IR )7, ReE B T R B, 7= S AE RS R
o IZAUER] BE R T UL BRI R SRS “ Al (R A GBI 7, ISR R e ELR UK H
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KH “PIRHE R +5 P8 IRIE” , 2T scikit-learn 1.3.0 5 LightGBM 3.3.5 523, # scoring A “f1” .
n_jobs =—1. ZEGEHEIMK “Clk + BISLIE” #i%E: learning rate (0.01, 0.05, 0.1, 0.2). max_depth (3, 5, 7, 9)-
n_estimators (50, 100, 200, 300). subsample/colsample bytree (0.7, 0.8, 0.9, 1.0). min_child weight (1, 2, 3, 4).

S 35 © ESHOAM: [HE subsample = 1.0, colsample bytree = 1.0. min_child weight = 1,
WA =%, 13 learning rate = 0.05. max_depth=5. n_estimators = 100 (F1 =0.80); @ IEN{LiAL:
EXSH, EHJEW#E, 15 subsample=0.8. colsample bytree=0.9 (F1=0.81); @ 405 IAM: [E & A7 H
#2 %, i min_child weight, 389 2 (F1=10.82).

Bk 5 A2 )ASAE F1 3E 0.82. FrEZ 0.012; YIZR/AIEAAEE F1 2075104 0.84/0.82/0.82, Joid
ME.
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W=AZ IR LU O A p Ak & 1R R Ik Bh R e 5%
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FL R R AR BV LAl 7 [ E KR A BOMR GEARN, Berm) “ AARHIE - IHRBISILAS” MBI
Wi, 1E 15~35 IR OEALIX T Y, SR = RN ARG —J& “P Ml E” , 7 miz 03 m
S RS SRR 3 D R, A R U B R, B R R LR S B R, Bl Sk
USR] LA s 7= i LI RCR, MRS T P LB S AG Y, —R “miE BARE” , iR
THBE K DI HGE R (R BUE R 0.8~1.2 R/AD) 5 T IR TEE R VEZEHIE 3~4 7/F), EHRN KAEEE LA
R, (A i Y R e P T B B RS =0 CRRE AL, FERLBRR L EET 5 A
TR BB IR BRI TN SR OS], ELHEAA R I UK AL, ST AT R
J&o X A AR R B (A 5 BRI R 7 D RE I S SR 37 5, DG I K IE K & 35~45
M, ERWHRE 10 PANEE 1 MLOERR, SRR EE .
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