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Abstract

The voting mechanism of reality competition shows balances professional judgment and audience
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ERTE

preference, yet the opacity of audience voting data challenges systematic fairness evaluation. Using
records from 421 contestants across all 34 seasons of Dancing with the Stars (2005~2024), this study
develops a Feasible Interval Inversion (FII) method that infers audience vote share feasible inter-
vals from elimination outcomes via linear programming, requiring no prior distributional assump-
tions. Empirical results show 78.4% accuracy in predicting eliminations across 269 weeks, exceed-
ing the random baseline of 42.1%. Monte Carlo comparison of rank-based and percentage-based
vote aggregation reveals consistent predictions in 74.3% of weeks, with the percentage method con-
ferring greater audience influence. Demographic analysis reveals a pattern consistent with a nos-
talgia premium hypothesis—age correlates negatively with judge scores (r = —0.398) but negligibly
with audience votes (r = -0.059)—and athletes survive approximately 1.5 weeks less than enter-
tainment professionals. Case studies of controversial contestants (Bobby Bones, Bristol Palin) con-
firm that audience voting can override professional judgment in extreme cases. An improved voting
system with transparent weights, outlier dampening, and a judge-save provision is proposed, with
simulation showing correction toward professional assessment in 47% of disputed weeks. (Causal
attribution requires further validation controlling for pre-existing fame and media exposure).
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DWTS 7 5 FZ UG Il 45 5. 46 2 825 Jerry Rice 7EWZRARAr R ANRFEIRW %, o 11 5
Bristol Palin 2 X IFARRAIZRZ=% . 5 27 352F Bobby Bones 7EAR7r 01 % 8 J5 AF 7 [2] . XS5 K
T IR AR 2 T GE . B 27 FEZRSE T H AL REIR I . B 25 28 FE ORI 44 1 Tt PR Ik
SEHEIR, THJTENE o ek Bl HE A i) o 3% — 8 B8 Dy BSOS A ZE ML AL T F AR SR 1 o

DWTS 5 22 22 i 4 Ji S8 ) 2 v J (inverse problem). TFZS4- 8584 ATF, MAGE ZE4E MR 3k 5
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WG T B A I E M » X — 842 5 3 R A HEZE [N 7E — 3.
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Figure 1. Data overview: (a) contestants per season; (b) industry distribution; (c) age distribution; (d) mean survival by industry;
(e) final placement distribution; (f) geographic origin distribution
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Figure 2. Audience vote estimation: (a) estimated share distribution; (b) uncertainty distribution; (c) scatter density of judge
scores vs. audience votes; (d) uncertainty vs. number of contestants; (e) prediction accuracy by season; (f) audience-judge
discrepancy ratio distribution
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B, REHOETF RGBSR A A EEAE 1/ N, (EAT DU R 06T B SRAHE 5 WA S D B0k T
Kl 2(b) ol tE AN E R 0 A, PO 0.98, REATEZ B0 o FETR LI 2 LLE A i ik, Hf
LIRS 20 RS2 A7 3 T I B L o 31X 515 BB T — 8 AN IR AR (N, 1) M R4,
MARRSHEA N, 1o
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Table 1. Season-wide comparison of rank-based and percentage-based methods

#* 1 HEH5E SN RFITR

izt Hi 4 il Epaadil E5
(Metric) (Rank-based) (Percentage) (Diff.)
T PRIV Af 22 72.5% 76.2% +3.7 pp
WTiE— R — — 74.3%
P 2k — — 69/269 J#
S1-2 IHARHERA 70.0% 72.0% +2.0 pp
S3-27 AR 71.8% 76.4% +4.6 pp
528-34 W ARHER 2R 74.3% 75.8% +1.5pp
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Figure 3. Method comparison: (a) consistency between two methods by season; (b) prediction accuracy comparison; (c) dis-
tribution of divergent cases; (d) method performance by era
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Figure 4. Demographic effects: (a) judge scores by industry; (b) audience vote share by industry; (c) age vs. judge score scatter
plot; (d) age group comparison; (e) championship rate of top professional dancers; (f) US vs. international contestants
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Table 2. Statistics of representative controversial contestants (audience premium refers to the multiple by which estimated
audience vote share exceeds expected judge share)

2. REMFVEFHITRARN TG ITRARIRE R TR L ITER RN EE)

F W B4R W5 W AR 25
(Contestant) (Season) (Final rank) (Avg. judge score)  (Audience premium) (Discrepancy ratio)
Bobby Bones 27 p 75 = 4.41
Bristol Palin 11 T 7.4 e 4.99

Jerry Rice 2 R 75 = 3.89
Bill Engvall 17 B 7.6 Wi 5.06
Marie Osmond 5 L 8.1 = 4.98
David Ross 24 W 7.8 = 4.97
Iman Shumpert 30 5 7 7.9 I 4.18
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Figure 5. Controversial contestant analysis: (a) discrepancy ratio of highly controversial contestants; (b) judge scores vs. final
placement; (c) Bobby Bones (S27) competition trajectory; (d) Bristol Palin (S11) competition trajectory
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Figure 6. Improved voting system: (a) consistency of three systems with historical results; (b) proportion of outlier weeks by
season; (c) proportion of weeks with changed outcomes; (d) sensitivity analysis of judge weight
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