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Abstract

In this paper, we propose a model to detect crowdfunding scams, which have been reportedly

occurring over the last several years, based on their project information and linguistic features. To

this end, we first collect and analyze crowdfunding scam projects, and then reveal which specific

project-related information and linguistic features are particularly useful

in distinguishing scam

projects from non-scams. Our proposed model built with the selected features and Random Forest

machine learning algorithm can successfully detect scam campaigns with 84.46% accuracy.
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Fig. 1. Kobe Beef Jerky: a well-known crowdfunding
scam campaign
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1. Datasets

COOLEST COOLER: 21st Century Cooler that's Actually Cooler

‘The COOLEST is a portable
party disguised as a cooler,
bringing blended drinks, music
and fun to any outdoor

occasion.
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Fig. 2. A screenshot of an example Kickstarter
project: Coolest Cooler
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Table 1. The number of scams in our dataset by year
Category 2011 2012 2013 2014 2015 Total
Confirmed 4 8 9 6 0 27
scams
Suspicious 6 17 o8 19 5 75
scams
Total 10 25 37 25 5 102
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Table 2. Description of the Linguistic Features
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Quantity

1. (The total number of) words, adverbs, verbs, adjective, nouns, clauses, phrases, characters, punctuation, sentences, Noun phrases

Complexity

2. Average number of clauses: the number of clauses / the number
3. Average sentence length: the number of words / the number of s
4.
5

Non-immediacy
6. Self reference: the number of first person singular pronouns
7. Group reference: the number of first person plural pronouns

Uncertainty
8. Modal verbs: the number of modal verbs

9. Other reference: the number of second and third person pronouns

Expressiveness
10. Emotiveness: the number of adjectives + the number of adverbs

Diversity
1. Lexical diversity: the number of different words / the number of

Redundancy
12. Redundancy: the number of function words / the number of sen

Informality
13. Typo ratio: the number of misspelled words / the number of wo

Time orientation

14. Past, present and future tense verbs: the number of past, prese

Cognitive process

15. Exclusive words: the number of exclusive words. (e.g., “except”,
16. Insight: the number of insight words. (e.g., “think”, “know”)

17. Causal: the number of causal words. (e.g., “because”, “effect”)
Readability

18. ARI: The Automated Readability index [34]

19. CL: The Coleman-Liau index [35]

20. GF: Gunning Fog index [31]
21. FKGL: Flesch—Kincaid Grade level [36]
22. FRES: Flesch—Reading Ease source [36]

Personal information
23. E-mail: the number of times creator mentions his/her email
24. Named-entity recognition: the number of words(person,

Average word length: the number of characters / the number of words
. Pausality: the number of punctuation marks / the number of sentences

location,

of sentences
entences

/ the number of nouns + the number of verbs

words

tences

rds

nt and future verbs

“without”, “but”)

organization). (e.g., James, London, Facebook)
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2. Features
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IV. Results
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Table 3. Selected features

Section Selected features
The number of backed campaigns
The number of created campaigns
Project-based & Facebook 1D '
Creator The number of external links
Pledged
The number of videos / The number of
updates
Campaign -
Typo ratio
Updates E-mail / The number of updates
Verbs / The number of comments
First person singular / The number of
Comments ) comments
E-mail / The number of comments
Redundancy
Insight
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Table 4. Descriptive analysis for selected features, Significance: *xx p<0.001, ** p<0.01, * p<0.05, If p—value is less
than 0.05 then it becomes more significant
Sections Features Scams Non=scams p—value
Mean SD Mean SD
The number of backed campaigns 8.57 15.288 22.96 34.705 * ok
The number of created campaigns 1.73 1.536 2.41 2.691 *
Project-based & | Facebook ID 0.343 - 0.550 - * Kk
Creator The number of external links 1.57 1.583 2.48 1.588 *kk
Pledged 115896 280496 397429 920495 *okx
The number of videos / The number of updates 0.033 0.117 0.109 0.201 * ok
Updates Typo ratio 0.034 0.018 0.046 0.021 *okx
E-mail / The number of updates 0.048 0.096 0.160 0.261 * ok
Verbs / The number of comments 13.890 10.575 9.982 5.362 *xx
First person singular / The number of comments 1.478 1.840 0.748 1.196 * ok
Comments E-mail / the number of comments 0.031 0.115 0.090 0.145 *xx
Redundancy 4.264 1.832 3.542 1.206 * ok
Insight 2.061 0.837 1.712 0.704 *kk
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Table 5. Performance comparisons of classification algorithms.

Precision Recall Accuracy AUC
RF 0.846 0.755 84.46% 0.904
LR 0.750 0.735 79.28% 0.856

=
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Table 6. comparisons of classification of Random Forest
on the four categories of sections.

Section Precision Recall Accuracy AUC
Zroée%t;eb;(if 0.663 0.618 | 71.71% 0.784
Campaign - - - -
Updates 0.576 0.520 64.94% 0.671
Comments 0.680 0.647 73.30% 0.814

Total 0.846 0.755 84.46% 0.904

V. Conclusions
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