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[Abstract]

This study verifies that fake news can be detected using only structural text cues, without semantic interpretation. Using the
Kaggle True/Fake News dataset, decontamination was applied to remove source names, domain marks, and copyright tags for
models to learn purely stylistic and syntactic signals. A lightweight word and character n-gram classifier was trained under fixed
temporal splits (q80, q90) to prevent data leakage and overfitting. The model achieved a PR-AUC of 0.9768, an ROC-AUC of
0.9933, a macro-F1 of 0.9570, and an accuracy of 0.9785. In the top 10% review range, the precision reached 0.995 and the recall
0.659, with false positives almost eliminated. These findings show that high separability can be observed even after
source/boilerplate removal within a single public dataset (Kaggle True/Fake), and a conservative lower-bound performance under

fixed temporal splits is reported.
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Table 1. Summary of inputs and evaluation protocols in representative fake-news detection studies

Study Input features Model Dataset <l / =iz iz Comparablllty
Protocol performance to this work
Stylometric features: ) .
title/body length, N Uses lightweight
Accuracy = | style/format cues similar
Horne & Adali word/sentence . BuzzFeed, ; - )
. Linear SVM, . IID random 0.76-0.78 in spirit, but relies on
(2017) complexity, stopword PolitiFact, ) >
) ; Random Forest ) split (dataset— handcrafted statistics and
[16] ratio, punctuation, news articles o )
) . dependent) IID split; no temporal split
uppercase ratio, lexical N
: ) o or decontamination
diversity, repetition
Rashkin et al. Lexical & stylistic News + Accuracy = I?)Xt:rcr)wmérzxfe?{ir?ty'le, -
(2017) v Logistic / SYM | fact-checking D v P ne:
word patterns 0.74-0.76 focuses on topic/style
[13] corpora )
mixtures
Heavy PLM,
Kaliyar et al Accuracy = semantic-dependent;
Y ) Contextual semantic Fine-tuned ISOT / Kaggle IID random y~ high cost, IID protocol —
(2020)[17] = : : 0.98, F1 = ;
E embeddings (BERT) BERT Fake News split not directly comparable to
akeBERT 0.98
temporal lower—bound
setting
Monti et al User—content Requires social interaction
(2019) ’ ropagation arach + GCN / Twitter/ Graph-based AUC = graphs unavailable in
[9] propag textg P geometric DL FakeNewsNet split 0.92-0.95 text—only setting; different
input assumption
PR-AUC Focuses on lower-bound
Decontaminated Lightweight linear 0.9768, performance under time
) Kaggle Fixed temporal ROC-AUC shift and source removal;
This work word/char n—grams (SGD/LogReg), ) :
- True/Fake split (a80/g90) 0.9933, directly comparable only
(structural cues only) SVM, LightGBM ) )
Macro—F1 to models under identical
0.9570 protocol
S}t 7Rk ¢l Zatel] ik HEE AAR st} oo we) TFH AR SolA Yehbe ‘24 A& (structural cue)’
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& vron], wee] @ vlg HEY SUANE @ S 7] 0] 54 Sl S 5 S9E 4ol
A2 Aefo] EAgkE HEgh gt dojr g 7k e o) Fole A7 B v, 1 A= AsvHsl-udd 8
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X2 AHFoR cyUsE BRE ASE AAsta, Edo) (structure-based)' & HFAI7| & HAFH <AL rlEsC)
AT RE T Wl T AR USHES ot 2 Al ol xR AT wa B}
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Table 2. Data summary and quantile-based fixed temporal
split (with label prevalence)
ltem Value
Total N 44,898
Fake (1) 23,481
True (0) 21,417
Overall Positive Rate 1 0.523
Date Range 2015-03-31 — 2018-02-19
Split Boundaries q80=2017-10-13, q90=2017-11-17
Train N (Fake rate) 36,080 (0.6129)
Dev N (Fake rate) 4,348 (0.1589)
Test N (Fake rate) 4,470 (0.1510)
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Table 3. Summary of text input representation and preprocessing

Item Setting

Document composition | title+ newline + text; impute missing fields with empty strings; drop if both are missing.

Unicode NFC; collapse consecutive whitespace; remove URLs/emails; collapse repeated punctuation to one; keep

Normalization digits and most punctuation.

Tokenization Whitespace—based simple tokenization (no dictionary, stemming, or lemmatization).

Word TF-IDF n_gram=(1,2), min_df=3, max_features=200,000, sublinear_tf=True, smooth_idf=True, L2 normalization.
Character TF-IDF n_gram=(3,5), min_df=3, max_features=100,000, sublinear_tf=True, smooth_idf=True, L2 normalization.
Fit-apply scope Fit all vocabularies/IDF/scaler parameters on the trainsplit only; apply to dev/test.

In the trainsplit, exclude documents with token length < 20 (noise mitigation); apply the same exclusion rule to

Short-text handling dev/test

Auxiliary variables subjectunused in the base model (leakage/bias risk); reported only as an ablation in §4.

¥ 4. M3} A7 ok
Table 4. Summary of decontamination rules

Rule ID Category Pattern examples (illustrative) Removed example

R1 Agency marks | Wb(?:reuters|associated press|ap) Wb associated press

R2 Dateline tags | “[A-Z][A-Z .—]{2, }¥s*W((?:reuters|ap)W)Ws*[ ] WASHINGTON (Reuters) —

R3 Credits line (?i)WbReporting byWb.*?(?:;Ws+WbEditing by¥b.*)?$ “Reporting by ---; Editing by ---”

R4 Copyright (7i)OWs*Wd{4}.x?all rights reserved.? “© 2017 -+ All rights reserved.”

R5 Domains/URLs | (?i)Wb(?:https?:// | wwwit.) WS+| Wb WS+ (?:com|org| net| edu| gov) Wb | “example.com”, “https://...”

R6 Emails (?)Wb[A-Z0-9._%+-]+@[A-Z0-9.-]+W.[A-Z]{2, }\Wb “abc@xyz.com”

3% 79 Y Ol HYA AT AP QY & VTR &5 T AT,
817 9k, train/devitest 1 ¥@o] 5 AgaA. & TH AE N Relgo] B4 BHlo] FHEA e
@ FHe dolHRE of| WeEE Sk e vl Slsk] 9, B 9 B@Y AAL B 27004 A
85(Non-learning) Axlo|B= Hxjg] TAol|x 2] FA 4 SVM# LightGBME B Hlwz z &k}, olu] A3} 113,
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Table 5. Summary of models and training/evaluation settings

Item

Setting

Input representation

Word TF-IDF(n—-gram=(1,2), min_df=3, max_features=200,000, sublinear_tf=True, L2 normalization)Character
TF-IDF(n-gram=(3,5), min_df=3, max_features=100,000, sublinear_tf=True, L2
normalization)Word+Charfeature union (concatenation).

Classifier

Logistic regression (L2 penalty, solver=Ibfgs, class_weight="balanced").

Hyperparameter selection

Select (C) from a small grid by maximizing AP (PR-AUC) on the devsplit.

Threshold rule

Fix the decision threshold at the devmacro—F1 optimum and apply it to test.

Fit-apply scope

Fit vocabularies/IDF/scaler parameters on trainonly; apply to dev/test.

Repetition & reporting

Report mean £ SD over 3 random seeds; testevaluation performed once.

Primary & auxiliary metrics 10%}).

Primary: PR-AUC, Macro—F1. Auxiliary: Accuracy, ROC-AUC. Operational: (P@k, R@k) for (k={1%, 5%,

Leakage control

Perform deduplication beforesplitting; document all choices with the split held fixed.
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Table 6. Summary of evaluation and reporting protocol

Iltem

Specification

Primary metric

PR-AUC (AP); no—skill line shown at positive—class prevalence ( Wpi ).

Secondary & auxiliary

Macro—F1 (threshold fixed from dev), Accuracy, ROC-AUC.

Operational metrics

Precision@k, Recall@k ((k = 1%, 5%, 10%)).

Thresholding

Select once on the devsplit by maximizing Macro—F1

— fix for test.

Calibration (reliability diagram shown separately).

Platt scaling / Isotonic (see appendix); not reflected in main reported numbers

Repetition & uncertainty fixed testpredictions

Train with 3 random seeds; report mean = SD. Compute 95% Cls via 1,000 stratifiedbootstrap resamples on the

Leakage control

Fit vectorization/normalization on trainonly; apply to dev/test. Perform deduplication beforesplitting.

Reporting no redistribution of raw data.

Provide bilingual (Korean/English) captions for tables/figures; state split, hyperparameters, threshold, and seeds;

SGD(ZA]~E ¢4 class_weight=balanced)® T3}
)} AAIFS N 7 Macro-F1 stz Atk gk
S HI2Ed 114 48319 tHthr=0.60). H=E Htho] 44
H]+= n=0.151¢|t}h

gt & AH e FEAAAmE A F3Eth
(PR-AUC=0.9768, ROC-AUC=0.9933, Macro-F1=0.9570,
Accuracy=0.9785). &% A XE+= “N k% AE" 7Fo R
Aol W2 1% 73-& AlLlstaL k={5%,10%,15%,20%}
o o8l Bargkc} Linear SVM# LightGBMS 54 €3}
AAE e F2eA Mx HIEslen, PR-AUCH
ROC-AUC EF 7|54 (Logistic) thH] +£0.003 oW =
Arstiet. olell wet 3 7ol ti3EAd U Logistic A3t
A gkt
E7.BH2E 72U HS(EEF) — 14X E

Table 7. Test-split performance after decontamination —
Primary metrics

Model / Input PR-AUC | ROC-AUC | Macro—F1 | Accuracy
SGD
(Word 1-2gram, 0.9768 0.9933 0.9570 0.9785
Hashing)

8. HAE P2 HS5(Ha F) — 2 X E(M k% EE)
Table 8. Test-split performance after decontamination —
Operational metrics (top-k review)

) Precision@ | Recall@ Workload | TP | FP FPR
(k) (k)

5% 1.000 0.331 100 100 0 0.0000

10% 0.995 0.659 200 199 1 0.0006

15% 0.713 0.709 300 214 | 86 | 0.0506

20% 0.573 0.758 400 229 | 171 | 0.1007
chi 2 79 ks EH9- w5 5 A1
QA EX A AT E A W 21S T, 12 e &
A oF SRR i of ).

FefelAe] EeEs
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(of: RZA #8F, diolEg] &, & 743) AA7)F 2
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Table 9. Direct comparison of lightweight baselines under the

same input and temporal split

(K) Precéii)on@ Re‘(:;”@ Workload | TP | FP | FPR
5% | 1.000 0.331 100 100 | 0 | 0.0000
10% | 0.995 0.659 200 199 | 1 | 0.0006
15% | 0.713 0.709 300 | 214 | 86 | 0.0506
20% | 0.573 0.758 400 | 229 | 171 | 0.1007
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Table 10. Top-k% operational scenarios (after decontamination) — Workload, TP, FP

(k) Workload True Positives False Positives Precbs(l)on@ Re?s)ll@ FPR

5% 100 100 0 1.000 0.331 0.0000
10% 200 199 1 0.995 0.659 0.0006
15% 300 214 86 0.713 0.709 0.0506
20% 400 229 171 0.573 0.758 0.1007
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Table 11. Recommended operating points by target recall (after decontamination) — Workload, precision, FP

Target Recall Recom(r;)e”ded P’ecéf(i)on@ Re‘(f)”@ Workload (TP) (FP)
(Wapprox 0.66) 10% 0.995 0.659 200 199 1
(Wapprox 0.71) 15% 0.713 0.709 300 214 86
(¥approx 0.76) 20% 0.573 0.758 400 229 171
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Table 12. Marginal gains and break-even benefit-cost ratios
for expanding k

Spersien boundary boundary
interval ATP | AFP | AW b/c_fp b/c_fp
(c_r=0) (c_r=0.5-c_fp)
5% — 10% 99 1 100 0.010 0.515
10% —>15% | 15 85 | 100 5.667 9.000
15% — 20% | 15 85 | 100 5.667 9.000
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Table 13. Capacity-based mapping of operating points (after decontamination)
Weekly review ' Precision@ Recall@
ety (L) Review rate (k) Expected TP Expected FP K K
100 5% 100 0 1.000 0.331
200 10% 199 1 0.995 0.659
300 15% 214 86 0.713 0.709
400 20% 229 171 0.573 0.758
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